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LITERATURE as to bear turning like wrought iron.” Taking these two | made appears to have been originally in blooms of about 
= jueens ee extracts og wre certainty think Mr. ‘Rickards, if be 50 Ib. weight each,” and which, when examined by Dr. 
The Journal of the Iron and Steel Institute. Vol. second, | has not quite established his case in Mr. Darby’s favour, | Murray Thomson, of the College at Roorkee, was found to 
; Part III. sede rh events, if the words iron ore and pit coal be | be “ wrought iron possessing a specific gravity of 7°66 deg.” 


(Frst Notice,] 
We have before us No. 3 of the second volume of the 
“ Journal of the Iron and Steel Institute,” containing a 
report of the proceedings at the fourth provincial meeting 
wTreld under the presidency of Mr. sett Bessemer, at 
the Corporation Galleries, Sauchiehall-street, Glasgow, on 
the 6th of August—which gives, besides details of the 
ordinary routine business on such occasions, an account of 
the reading and i i ions on the following 
pers :—* On the Geological Position and Features of the 
and Tron-bearing Strata of the West of Scotland,” by 
Mr. James Geike, F.R.S.E., Edinburgh; “On the Rise 
and of the Iron Manufacture in Scotland,” by 
Mr. John Magen, F.C.S., Glasgow ; “ Napier’s Differential 
Friction Gear for Reversing Rolling Mills,” by R. D. 
Napier, Glasgow; with which was considered a paper 
“ On Reversing Rolling Mills,” by Mr. Graham Stevenson, 
Airdrie Engine Works, Airdrie; an abstract of a treatise 
“ On a New Miners’ Safety Lamp, for Indicating by Sound 
the Presence of Explosive Mixtures of Gas and Air, Based 
on a New Form of Singing Flame,” by Dr. A. K. Irvine, 
Glasgow; a paper entitled, “The Rise and Progress of 
Iron Shipbuilding on the Clyde,” by Mr. D. Rowan, 
Glasgow; and one “On Louth’s Patent Three-high Plate 
and Steel Rolls,” by Mr. B. L. Louth, Pittsburgh, U.S.A. 
Another “On the Westward Development of the Iron 
Manufacture in the United States,” by Mr. T. Guildford 
Smith, Philadelphia ; and then one “On the Generation of 
Heat during the Bessemer Process,” by Mr. R. Akerman, 
of the School of Mines at Stockholm ; followed by a short 
report “ Onthe Utilisation of Blast FurnaceSlag,” by Mr. J. 
J. Bodmer, and the usual quarterly reports on the progress 
of iron and steel industries in foreign countries, and notes 
on the p ings of scientific and technical societies and 
the British iron and steel trades. Taking these categori- 
cally, we have simply to say of the first—Dr. Geike’s paper 
a if not very exhaustive in its details, it is at all 
events a very clear and distinct exposition of the writer’s 
views on the geological formations of which he treats. 
The only point, indeed, on which we have to make a re- 
mark is that, in speaking of the clay ironstones (siderites), 
Dr. Geike says :—“ They are often due to subsequent 
changes in the strata; the carbonate of iron, having been 
originally more or less diffused through the salt beds or 
shales, has segregated in time so as to form irregular balls 
and bands. But the extreme regularity of many of the 
bands would lead one to infer that these at least are due 
rather to deposition than to segregation.” Now, our own 
experience goes to tell us that in clay ironstone deposits 
the balls are frequently found so immediately above the 
bands that it is somewhat difficult to understand how—for, 
be it remembered, that, with the exception of a somewhat 
greater richness in the former than the latter, their consti- 
tution is almost identical—the accumulation of ferruginous 
matter can, in one case, be due to segregation, and, in the 
other, to deposition. On this head Mushet—perhaps, 
in the present day, a somewhat out-of-date authority to 
uote, but yet a very safe one—has the following :—“ All 
hess strata of ironstone bear the most evident marks of 
the agency of water. It is not so difficult to conceive how 
regular strata of ironstone should be formed by the depo- 
sition of water, but how such huge masses—broken off, 
detached, rounded, and impressed with various external 
shapes, abounding with the forms of substances formerly 
foreign, now tran , and forming part of the same 
mass—become ly deposited in strata, sometimes in- 
cumbent, sometimes decumbent to lime, coal, and their 
own species, is a work of real admiration, in attempting to 
solve which conjecture must supply the place of certainty, 
and anilogy serve in place of strict demonstration.” And in 
the “ Memoirs of the Geological Survey of Great Britain ” 
we read, referring to this formation :—“ The iron clays 


again present a modification of this mixture of organic and 
inorganic matter, often occurring in the form of nodules. 
These nodules seem to be the result of a iar action of 


vegetable matter upon water with soil and a salt 
of iron, the ironstone nodules of existing _ appear- 
ing altogether analogous to those of the cari erous 
— whether in form or in chemical constituents.” 

rue ; but as to this last, we know of no band formation 
of clay ironstone underlying the peat containing these 
nodules. On the whole, we incline, therefore, to think 
that all clay ironstone deposits are the result of tion 
rather than deposition, but perhaps we shall be safest in 
saying, with Mushet, that, in this case, “conjecture must 
supply the place of certainty, and analogy serve in place of 
strict demonstration.” 

We come now to the consideration of the second paper 
read at the same meeting, which, if it does not contain any- 
thing particularly new or generally unknown to ple 
anes with the iron manufacture of Scotland, is a 
sufficiently interesting and succinct account thereof. Al- 
though, as the president remarked, there appeared from its 
essentially historical character scarcely an oP. rtunity for 
discussion, Mr. E. W. Richards (Ebbw Vale) would not 
allow the statement that raw pit. coal was first used for 
smelt ee ne ape we , claim- 
ing it for the blast furnace at brookdale, Shropshire, 
then owned by the grandfather of the present Mr. Abra- 
ham Darby. On this point it may be remarked that Dr. 
Plot, in his history of Staffordshire, writes :—“The coal 
ns ee cokes, and is as fit for most other 
uses, but for melting, fining, and refining of iron which it 
cannot be brought to do, ‘attem by the most 
skilful and curious artists ;” and a letter the Rev. Mr. 
Mason, Woodwardian Pro’ at Cambridge, publi 
in the “ Philosophical Transactions” for the year 1747, con- 
tains the follo :—“Several attempts have made 
to run iron ore with pit coal; I imagine it jot suc- 
sooiee.Sagmnent, © we have had no account of its 
being practised ; but I find that Mr. Ford, from iron ore 
and coal both in the same date, makes iron brittle or 

be there being cannon thus cast so soft 
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accepted in their ordinary significations, proved a priority 
in their use by English smelters over the Scotch, Mr. 
Mayer giving the date of their first employment by the 
latter as 1760. Probably, however, tradition is the only 
good authority on this point, and we should be glad to 
earn what is said in Staffordshire and Shropshire as to the 
earliest use of uncoked coal in iron smelting operations. 

We had proposed to go oe the journal categorically, 
and in that case the papers of Messrs. Napier and Steven- 
son on reversing rolling mills would have next claimed our 
attention ; this is, however, a subject of such importance, 
that we think it is entitled to an especial notice, and, there- 
fore, reserve its consideration for a separate article. 

The abstract of Dr. Irvine’s paper on a safety lamp for 
indicating by sound the presence of explosive gas or air 
would appear to have reference to a discovery which, on 
the other side of the Atlantic at least, is claimed for Dr. 
Geyer, of the Stevens Institute, Hoboken, the date of 
whose treatise on the subject is March 18th, 1872. It is 
not our province to decide on priorities of invention and 
adaption, and, under the circumstances, we deem it best 
to allow this article to without further comment. 

Of Mr. T. Guildford Smith’s essay on the western de- 
velopment of the iron manufacture in the United States 
we have really little to say, save to record our opinion that, 
as a general rule, such merely historical essays of industries 
are tributes rather to the vanity of the writers than con- 
tributions of any marked value to the records of a scientific 
society. In the one under notice it is stated that the 
earliest successful experiments in smelting iron with raw 
anthracite were made in Mauch Chunk, in the Lehigh 
Valley, Pennsylvania, and also that Mr. David Thomas, 
of Co gua, was the first to make this application in the 
United States, whither in 1837 he carried the principle of 
this process from South Wales. Be this as it may, we find 
that in 1833 a Dr. Geisanheimer, of New York, obtained a 

tent for smelting iron ores with anthracite coal and hot 

last,which patent he afterwards sold to Mr. Crane, of Ynis- 
cedwyn, Glamorganshire, at whose works, as is well-known, 
the use of anthracite in smelting was first successfully de- 
velo on this side of the Atlantic. Our American 
cousins do not often err from want of claiming their due ; 
in this case it seems clear that the first patent was taken 
in America some years before the application in Great 
Britain, and was carried eastward rather ee us to 
the west. By far the most interestin of thi r 
is the ase f mail a pamphlet entitled Mineral Wealth 
and Railroad Development,” by Dr. Foster, of Chicago, 
which, as referring to block coal, we give in the words of 
the original : 

“ The term ‘block,’ as descriptive of a peculiar class of coals, 
came in an unscientific way to the geological vocab » but it 
has now become so firmly rooted that it must hereafter - 
nised as legitimate. The physical characters of this class of 
are these :—There are two s of joints traversing the seam 

Fs long and 10h, or oe reed, end, do mip, ovailing hime 
or an e er, a - 
we havi pw mt 


self of these natural divisions, after having ed the base, 
is able to out the blocks without resort to gun: . He 


can easily take down three tons a day. The sides of the block are 
smooth, of a dull blueish colour. are often stained white with 
fire-clay; but if cleft longitudinally there is seen a mass of mineral 
charcoal, so slightly cemented by bitumen that it readily 
cracks on handling. This coal, when thrown w a fire, at once 
ignites with a crackling sound, and burns with a bright yellow 

e. It is non-coking, or, in other words, does not run toge- 
ther, thus affording free air passages. It is so free from sulphur 
age nn eet, en eee and, = posting 
the ngest draughts, it gives no clinker. m. careful assays, 
it is ascertained that this “lass of coals gives from 57 to 62 per 
cent. of fixed carbon. These block coals, we know from ex 
rience when tested in a blast furnace, have all the qualities 
h 1 as a reducing agent. Two and a-half tons are required 
to make a ton of iron. It is a significant fact that the puddled 
iron made at Indianopolis from block coal pig is employed at Pitts- 
burg in forging gun barrels.” 

We quite agree with Mr. Guildford Smith that the im- 
portance of this discovery to the Western manufacturer of 
iron is not easily to be over-estimated; and if the above 
statement be true, the value of such a deposit as the block 
coal appears to be is immense. We enor poe gon a little 
at the statement that it takes two and a- tons of this 
fuel to make a ton of iron, which it not to be the case 
if it “ all the qualities of as a reducing 
agent.” We find no analysis of this coal, but give two of a 
mineral of a similar » in which, however, the 
block-like fracture is said not to be quite so distinct, 
although the cleavage is sufficiently marked to make excel- 
lent working for miners; it is found in the Pensacola district, 
Noi *° 
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The above indicates the existence of a mineral fuel 
sessing really most exceptional qualities for the production 
from suitable ore of a metal which for many uses ought to 
be able to successfully compete with charcoal brands. 

In the quarterly-report on the of the iron and 
steel industries in foreign countries there are one or two 
notices on which we have a word to say. Possibly some of 
our readers may recollect a description in this journal to- 


1871 of the ht iron pillars 
at the mosque of the isl tbl, enk-qceabierenl ane 
munication rd event maar me By Seng propound- 
ing a theory of its having built up from 
duced from the native smelting furnaces, It is pleasing to 





The notice, however, goes on to say “it still remains 
equally difficult to explain the mode of its manufacture at 
so early a period.” We think the foreign secretary of the 
Institute would, had he taken the trouble to refer to the 
second article we have named, have found a ay 
credible theory advanced for belief in the process by whi 
our contributor explained the manner in which in his 
opinion the column was built up. At all events, there is 
not a little remarkable coincidence between the results of 
Lieutenant Spratt’s examination and the diagnosis of the 
material and method of manufacture which, without his 
ever having seen the pillar, was given by the writer in our 
columns, 

In the same report we note that an attempt to smelt in 
Japan by the blast furnace process a ferruginous bi 
sand, washed out of the decomposed granites, being a 
mixture of 90°3 cent. of magnetic oxide of iron, 
attracted by the magnet with 9°7 per cent. of non-magnetic 
titanoferrite or ilmenite, has not successful. On this 
we have merely to say that we know of no instance in 
which a ferruginous sand has been so reduced, and that in 
our opinion the only effective treatment for such an ore is 
the Catalan or other open hearth or cementation process. 





W. J. MACQUORN RANKINE. 


Atmost at the moment that a thousand bells rang in the 
Christmas morn, one of the greatest lights of modern science 
passed away. Just before midnight on December the 24th, 1872, 
William John Macquorn Rankine died in Glasgow at the early 
age of 52. Those who knew him best will best realise the magni- 
tude and importance of the loss which the death of such a man 
represents ; it constitutes, in a measure, a national calamity. It 
leaves a gap which it will be all but impossible to fill in the 
ranks of that comparatively small body of earnest inquirers who 
have done so much to render science the willing handmaid of 
commerce. It was in the very nature of the man to think in 
mathematical symbols, and to reduce every question to an equa- 
tion ; and this fact has imparted to his writings an apparently 
abstruse character, which has unfortunately diffused the impression 
that he wasa “ mere theorist.” No greater mistake has ever been 
made, and it is at once our duty and our pleasure to assert that in 
the highest if not in the fullest sense of the term Professor Rankine 
was an able and accomplished engineer. It is true that the course 
of events in his life led himapart from the strictly commercial work 
of the profession. He did not build bridges, or railroads, or 
steam engines ; but he was in no way a man of pure mathematics 
unable to reduce to practice one of the least of the lessons which 
his writings conveyed, as some persons suppose. His early 
training was in itself sufficient to render him a practical engineer, 
while his writings contain not one of those errors which a “ pure 
mathematician ” would be certain to commit if he undertook to 
instruct men engaged in the direct work of the profession. In- 
this respect Rankine, although his “Civil Engineering,” “The 
Steam Engine and other Prime Movers,” and “Machinery and 
Millwork,” bristle with formule, compares most favourably with 
a host of great continental mathematicians, who when writing for 
practical engineers, but too uften supply rules and formule which, 
however accurate and proper in the abstract, are sure to be 
inapplicable or migleading in the drawing-office or the workshop. 
Rankine always Sresupposed that his readers possessed mathe- 
matical knowledge ; but what the amount might be he did not fix. 
His elementary writings are comparatively few, because he did 
not aspire to teach the rudiments of science ; but when occasion 
demanded that he should clothe his arguments or his teachings in 
language intelligible to a large circle, no man knew better how 
to accommodate himself to the legitimate requirements of his 
readers. We may cite his contributions to THe ENcrNger in proof 
of this statement. What, for example, can be at once more lucid 
more elegant, or more exact than his papers “On the Propulsion 
of Vessels by Jets,”* “On the Theoretical Limits of the 
Efficiency of Propellers,”"+ “On the Second Law of Thermo- 
Dynamics,” ${ “On the Straining Action on Arched Ribs,” § 
and “On the Working of Steam in Compound Engines,” || to 
name but a few of the many communications with which he has 
enriched the pages of this journal. 

Professor Rankine was born in Edinburgh on the 5th of July, 
1820. Fine old Scottish blood ran in his veins. His father, 
David Rankine, a man of no mean attainments, was a younger 
son of Macquorn Rankine of Drumdow, while his mother was a 
Grahame. His education was acquired partly at Ayr Academy 
in the first instance, and subsequently at the High School of 
Glasgow, and at Edinburgh University. His father, too, taught 
him much and well, but Rankine appears to have been a 
delicate boy, leading of necessity a somewhat sedentary life, 
and he early manifested a remarkable proclivity for ma- 
thematical studies. Nearly all that he knew of the higher 
mathematics he had taught himself, and he devoted no little 
time to the study of music. His more intimate friends knew 
best how good a song he could write and compose, and how well 


POS- | he could sing it. When but sixteen he gained a gold medal for 


an essay on the undulatory theory of light. Reid taught him 
chemistry, Grahame botany, and Jameson natural history. In 
1838 it was decided that the time had arrived when he should 
make choice of a profession; and he was articled to Sir John 
Macneil, in whose office he met as fellow pupils Hemans, 
Bazalgette, Le Fanu, Blakiston, and others well known subsequently 
as able members of the profession. For three years he was em- 
ployed almost wholly in Ireland, and during that time he invented 
the system of setting out curves which bears his name. We 
next find him engaged under Messrs. Locke and Errington on 
the Clydesdale Junction Railway, and upon various schemes 
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promoted by the Scottish Railway Company; and he was also 
employed on a waterworks scheme which was never carried out. 
It will be seen that Rankine did not lack practical training. 
Indeed, on the sound basis of an excellent education in theory, 
he was enabled te build up no small superstructure of practical 
information. In 1849 he was elected a Fellow of the Royal 
Society of Edinburgh, and in 1850 he was secretary to Section A 
of the British Association, which met that year at Edinburgh 
under the presidency of Sir David Brewster. Honours fell 
thickly on him during the next few years, and he was elected 
member of various scientific societies, and in 1853 a Fellow of 
the Royal Society. 

About the year 1848 he embarked in those investigations 
which have done most to render his name great in the world, 
and in 1854 he was awarded the Keith medal of the Royal 
Society of Edinburgh for researches in thermodynamics. His 
earliest paper on the subject was a Theory of Molecular Vortices. 
The fundamental propositions of this theory are that bodies 
consist of atoms; in other words, the smallest similar parts 
into which a homogeneous substance can be divided ; each atom 
is assumed to consist of asimple or compound nucleus enveloped 
in an elastic atmosphere. The tendency to particular volumes 
and shapes preserved by solids, and to particular volumes by parts 
of liquids, is supposed to arise from forces exerted between the 
nuclei and their atmospheres or elastic envelopes. Radiant 
light and heat consist in the transmissions of oscillations of the 


memoirs in the Transactions of learned societies and in scientific 
journals. The experimental and practical examples used to 
illustrate the applications of the principles of that science, and 
of rules and tables deduced ‘from them, are, to a considerable 
extent, taken from the author's personal observations of the 
performance of marine engines. At the end of the book, as 
well as interspersed through it, are various tables useful in 
calculations respecting prime movers, especially the steam 
engine ; and many of these tables contain results which have 
never before been published.” 

The promise contained in these words is much more than 
fulfilled. The work is, indeed, a complete manual of, not the 
steam engine alone, but of nearly every prime mover which can 
be imagined ; and it is impossible to read it intelligently without 
being struck by the enormous amount of labour which the work 
represents, the accuracy of the author, and the clear and concise 
language in which he has expressed himself. 

A mere list of the various papers and lectures written and 
delivered by Professor Rankine would occupy much room, 
although it is certain that he cannot compare for a moment in 
the mere amount of space covered by his writings with many 
other men of science. Briefly we may sum up the later events 
of his career by stating that in 1862 he acted as a juror in 
Class 8, “ Machinery in General,” at the International Exhi- 
bition in London. In 1863 he was awarded the gold medal of 
the Institution of Engineers in Scotland for a paper upon the 
“ Liquefaction of Steam.” In 1864 he, as we have said, directed 





nuclei, while thermometric heat, accompanied by a tendency to 
perform work by indefinite expansion, and a diminution of the 
tendency to preserve a given volume and figure, consists in 
circulating currents, eddies, or vortices, amongst the particles of 
the atomic atmospheres, giving them a tendency to recede 
from their nuclei and to occupy a greater space, and 
to lose any geometrical arrangement as to density. Thus 
the molecular vortices theory supposes that the actual heat 
of a substance is the sum of the vis viva of the molecular 
motions, and from this theory the laws of thermodyna- 
mics are deduced by the principles of ordinary mechanics. 
It would be out of the question here to do more than indicate the 
nature of the work done by Rankine in this direction. He did 
not stand alone. About the year 1849 the demonstration—we 
can use no better term—that heat and work were convertible— 
was made by three men, of whom Rankine was one, Thomson 
and Clausius the other two. There is, perhaps, some little 
room for doubt with whom the honor of originating 
the demonstration of the proposition rests. Rankine late in 
1849, and Clausius early in 1850, did much to attain the desired 
end ; but it was not until 1851 that the theory was finally put in 
the shape which it has ever since retained, by Thomson. In 
Rankine’s paper of 1849 he applied the vortex theory to the 
determination of the relation between the latent heat of steam 
and its density, and made a very remarkable prediction of the 
true value of the specific heat of air, at a time when experi. 
niental results which were considered the best were far from the 
truth. Rankine’s result was soon after verified by the experi- 
mental researches of Joule and Regnault. He also showed that 
saturated steam, pressing out a piston in a vessel impervious to 
heat, must cool so as to keep constantly at the temperature of 
saturation ; and that, besides, a portion of it liquefies. Up to 
that moment it was assumed that steam in doing work did not 
lose heat, or, in other words, that all the heat received from the 
boiler in the shape of steam was discharged into the condenser, 
with the exception of that which was lost by radiation and con- 
duction through the material of the cylinder, pipes, &c. The 
investigations of Thomson, Rankine, and Clausius, supplemented 
by those of Joule and Regnault, soon proved, however, not only 
that heat was lost and steam condensed in the performance of 
work, but enabled the engineer to determine how much heat. 
The work of these men cleared away a dense mist which hung 
over and obscured every inquiry into the nature of force and 
motion, and invested with a beautiful simplicity that which 
before was complex and incomprehensible to the last degree. 
The work done by Rankine up to 1849 would alone have 
sufficed to give him a world-wide reputation; but he did not rest. 
He delighted in grappling with the most abstruse and difficult 
subjects. Where all was apparent confusion, he detected and 
demonstrated the existence of law and order. He would have 
integrated Chaos itself. To the ordinary observer nothing is 
more devoid of order than the motion of the. sea; but 
Rankine produced a most satisfactory theory of the waves. It 
was but a step from this to an investigation of the laws of the 
resistance of ships, and, as has been well observed by an able 
writer, “No other person has done so much as either Rankine 
or William Froude to promote naval dynamics, and the applica- 
tion of science to the shaping of ships and to the estimation of 
their performances.” 
On the 7th of November, 1855, Rankine was appointed Regius 
Professor of Civil Engineering and Mechanics in the University 
of Glasgow, a post which he held with honour to himself and ad- 
vantage to a great body of students up to the time of his death. In 
1856 hereceived the honorary degree of LL.D. from Trinity College, 
Dublin. To a large proportion of our readers Rankine was better 
known by his text-books than in any other way. These are 
“‘ Applied Mechanics,” the first edition of which was published 
in 1858 by Richard Griffin and Co. This work was followed, in 
1859, by “A Manual of the Steam Engine and other Prime 
Movers.” In 1862 appeared his “ Manual of Civil Engineering,” 
and in 1869 “ A Manual of Machinery and Millwork.” These four 
books are all nearly perfect of their kind. The treatiseonthe steam 
engine stands unrivalled for the investigation of the laws of heat, 
and the operation of these lawsin practice which it contains. Inthe 
preface we find the following passage :—“The principles of thermo- 
dynamics, or the science of the mechanical action of heat, are 
explained in the third chapter of the third part more fully than 
would have been necessary but for the fact that this is the first 
systematic treatise on that science which has ever appeared, the 
only previous sources of information regarding it being detached 


his attention to waves and their action, and the rolling of ships, 
and made a sea trip amongst the Western Islands for the 
purpose of observation ; and he lectured in the same year to 
the Royal School of Naval Architecture upon the “ Strength of 
Materials,” and again, in 1865, on “ Resistance of Fluids.” In 
the latter year he was appointed consulting engineer of the 
Highland and Agricultural Society of Scotland. In 1866 was 
published “ Shipbuilding—Theoretical and Practical,” of which 
the joint authors were Isaac Watts, C.B., F. K. Barnes, J. R. 
Napier, and Rankine, who also edited the work. In 1867 and 
1868 he again lectured to the Royal School of Naval Archi- 
tecture, and in the latter year he was elected a member of the 
Royal Academy of Sweden. In 1870 he finished a memoir of his 
friend John Elder, the famous shipbuilder, which was not, 
however, published until 1872 ; and in December, 1870, he was 
appointed a member of the Committee on Designs for Ships of 
War. To the report of this committee he contributed a valuable 
paper “On the Stability of Mastless Ships of Low Freeboard as 
Affected by the Waves,” and another “On the Stability of 
Ships under Canvas,” prepared with special reference to the 
Captain and the Monarch. In 1871 he was elected a vice- 
president of the Royal Society of Edinburgh. In 1872, along 
with Dr. Stevenson Macadam, he examined and reported on 
the causes of explosions in grain mills, in connection with the 
disaster at the Tradeston Mills, an account of which appeared not 
long since in our pages. 

We feel that we have done but scant justice to the labours of 
this man, but his name requires no record to hand it down to 
posterity other than that afforded by his own writings. His 
death has come upon the world almost by surprise. For some 
little time past his health was by no means good, and he suffered 
much from an affection of the eyes, from which, however, a very 
few days before his death he appeared to be recovering. On 
Sunday, the 22nd of December, towards evening, he expressed a 
consciousness of some impending change, and shortly afterwards 
he lost the power of speech and of the right side. The end was 
at hand. He never rallied, and on the night of the 24th he 
passed quietly away without a struggle. He was unmarried, and 
his father, mother, and only brother, have all died before him ; 
but he has left behind him many who will mourn from the 
most unselfish motives the loss of a genial and sincere friend. 





ROLLING FLUID STEEL. 

We illustrated and described in our issue of the 29th Nov., 1872, 
that portion of Mr. James Robertson’s —jof [Glasgow — patents 
for treating and shaping metals, which had ospecial reference to 
the arrangement for Png, 2 shingling, or blooming iron by 
using a pair of conical rolls, having their axes set at contra 
obliquities to the centre line between them ; but, as we then said, 
that gentleman’s inventions do not stop at this point, and we 
proceed, as promised, to the further consideration of them, The 
possibility of producing a bar of steel of, practicall , an 
unlimited le: , is a problem which, so far as we know, has not 
yet been solved, but in what he calls the second part of his inven- 
tion, Mr. Robertson makes, as will be seen from our illustration on 
page 4, Figs. 1 and 2, astep at least in this direction. In the 
process proposed the conical obliquely set rolls are used with a 
close- —— piece at the wide or entering end of the rolls, 
having its m extending along between them, so as to form a 
cavity, with the rolls for its sides. Into this cavity molten steel 
is poured from a melting a furnace, or Bessemer converter, 
ol ae the steel being allowed partially to cool and become 
viscid at the delivery end, the rolls are made to revolve and turn 
round the mass of steel between them, gradually compressing its 
greater diameter at the entering end into the smaller diameter of 
their delivery end, and then screwing out the steel in a cylindrical 
bar. For very long aap, eager the rolls are discha the steel 
from between them in a bar at the delivery the molten steel 
is caused to flow continuously, or intermittently into the cavity 
at the entering end. From this t, from the greater 


entering end is in a fluid or semi-fluid state, w! 
ing pe of the rolls allows it to become partially cooled, so as to 
be sutficiently solidified to retain the eylindrical bar given to 
it as it leaves them. In our illustration Fig. lis a ee 
and Figs, 2 and 3 are longitudinal and transverse sections of the 











motion, so that they might probably dvantageously be driven 
giving control over the speed 

the rolls, so that the attendant might be able, either by regu- 
lating the flow of steel into the space between the rolls, or 


er vessel, and also for delivering it in 
end. He also other 
arrangements for cooling the rolls and anvil in lly, whilss 
sprays or jets of water can be made to play on them externally, 
and the cavity between the rolls be ially lined with clay or 
loam to enable it to withstand the great heat. Looking at this 
pes of Mr. Robertson’s patent, we are inclined to think that 
great difficulty will really be what he attempts to defend him- 
self from by these Aneto | provisions, and that it is the intense 
heat at which the steel in a fluid state must be received which will 
give him most trouble. Taking this initially at 2000deg., we are 
much inclined ‘to doubt whether it will be — by wy means 
to keep moving machinery in contact with a body at such a tempe- 
rature sufficie::tly cool to prevent warping or ial destruction 
of the parts, and consequent disarrangement of the n 
mechanical action for the treatment and conversion of the liqui: 
steel into bars, This difficulty overcome, and experiment alone 
can demonstrate the feasibility of so doing. We are prepared to 
give it as our »pinion that Mr. Robertson will be able to produce 
bars of practically unlimited length—a fect which, when 
accomplished, must have in its different bearings no small influ- 
ence on steel »anufacture, and one well worthy the attention of 
the constructing engineers of the present day. 








TRIVATE BILLS DEPOSITED. 


Ir is not at «ll certain that the whole of the projects in connec- 
tion with whith copies of bills and petitions were depor’ted in the 
Private Bill 0 ‘fice of the House of Commons on or before the 21st 
instant are sti.l on foot; it is known, indeed, that some of the bills 
are already de'd, and it is certain that the “‘cauld blast” of the 
15th ne will kill some more. On or before that date pro- 
moters must Lave deposited in the Court of Chancery 2 sum equal 
to 5 per cent. of the estimated cost of the works to which their 
bill refers; and if such promoters are not strong enough to 
vanquish their opponents, and a enough to induce the 
committee tore port favourably upon their bill, the amourt thus paid 
© SoGts orfeited, and transferred to or for her Majesty’s 

uer. 

This heavy tow, or salutary gift, just as it may be considered, 
is applied to »romoters for the first time this year. It is an 
alteration in a standing order that was passed last session. It 
cannot fail to check wild speculation, and to prove an unsur- 
mountable barrier to visionary and worthless projects, interesting 
only, at opposite poles, to the dupers and the duped. 

The list of bills and petitions “net gives a total of 
334, or thirty more than year. Of these 178 are railway 
bills, a considerable number of which are for additional 
capital, arrangement of capital, purchase or lease, extension 
of time, abandonment, and other bills for which no plans 
and sections noed be lodged, there being no new works to be 
executed, In aildition to these there are five railway and dock 
bills, and eightecn tramway bills, exclusive of those to be proceeded 
with by provisienal order. There are — bills relating to gas, 
and twenty-two to water supply, and two bills relating to both 
gas and water. Corporations, local boards, and other like bodies, 
stand sponsors for eighteen bills for various purposes. There are 
sixteen harbour and dock bills, six concerning bridges and roads, 
and seven —* sewage drai and the reclamation of land. 
There are two bills affecting the affairs of the ill-fated Euro 
Assurance Society, and four promoted by banking corporations. 
There is one bill, and there are two for authority to take 
water at Belfast and Leith for the supply of hydraulic power, in 
the same manner as was provided by the bills for Bristol and other 
places passed last session. There are in addition to those referred 
to as many as twenty-three bills that it is ae to designate 
otherwise than by the omnium gatherum title of miscellaneous. 
Among them are bills to authorise a sea-water supply at Black- 
pool, and to enable the Brighton Aquarium Company to raise 
additional capital ; one bill for the r arrangement of the 
affairs of South Leith parish and church, and another relating to 
the Tay ferries; one for powers to make a grand marine drive at 
Great Orme’s Head, and another to settle an affair of patented 
machinery for making boots and shoes; one for the drainage of 
mines in South Staffordshire, another to give powers to an 
Australian agricultural society ; one concerning Montrose Links, 
and another heer | Moulston salt marshes ; one for powers to 
open up approaches from Charing Cross to the Thames Embank- 
ment, and another for a Glasgow subway ; one to improve the 
Clyde navigation, and another for a bridge across the Thames at 
the Tower; one respecting Penshurst Glebe, and another for powers 
to establish @ su) uation fund. Among the miscellaneous bills 
that last refi to is one of the most important, being promoted 
by the committee of the Railway Clearing House for the benefit 
oF their employés and the officers of such railway companies as 
have not established su, uation funds. There is a very 
important bill prom: by the Corporation of the City of London, 
for the establishment of a tribunal of commerce. 

The time has now arrived for the deposit of the estimates, 
omens which some particulars may be given in a future 
number, 








TRIAL OF BREECH-LOADING ArMs.—The competitive trial of 
breech-loading small-arms is now in p at the Springfield 
Armoury, will probably not be concluded before the 1st of 
February next. The number of guns presented for trial is much 
greater than was When the law was passed last spring 
creating a board to select an arm for the service, it was generally 
believed that the contest would be between the i m, the 
Ward Burton, the 8; eld, and two or three other well-known 
guns; but, when the trial the persons interested in these 
arms were surprised to find that they had nea peo great 
numbers, many of whose inventions were undeniably meritorious, 
and most of whom they had never before heard of. The - 
ments which the are ing are exceedingly and 
thorough, and they are prolonged by the consideration shown to 
inventors, who are allowed to withdraw their guns to remedy 
defects discovered in the test. The board are doing in 
their power to secure for the army the best weapon that has yet 
been invented, and they believe that at the conclusion of their 
labours they will be able to recommend a breech- superior to 
any that has been ad 

ve yet been 
whieh all breech-loaders may be grouped is ‘erable, or as to 
Fenn, 0 mere Ores toatl, sages te opinion thet On 
Terry, the ident o' e e opinion ; 
a = single Rocodh Sender 
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RAILWAY MATTERS, 


Ir has been definitely decided to promote in the ensuing session 
of Patliamtnt a bill to construct a branch railwa; cmnerng Hull 
with the Manchester, Sheffield, and Linco! , and the 

ire and Yorkshire system, by means of a line running 
through a tunnel to be constructed under the Humber. Mr. C, 
Sykes, M.P., is the chairman, and Mr, Fowler the engineer of the 
new company. 

A NUMEROUS and influential meeting of the local promoters of 
the Halifax, Thornton, and Keighley un king, was held at 
Bradford on Monday, Mr. B. Foster presiding. It was stated that the 
Great Northern Company had, in combination with the local pro- 
moters and supporters, adopted the project, and the local pro- 
moters and supporters were to provide the a hh 
terms of receiving in exchange for every £100 subscribed by them 
£80 of Great Northern stock. The gentlemen present subscribed 
£140,000 towards one-half of the capital required. 


THE boring of the Hoosac tunnel in Massachusetts is a work of 
American engineering which is of almost as much magnitude and 
difficulty as the Mont Cenis Tunnel. The Hoosac Mountain is a 
barrier to direct railway traffic in the State, its two summits 
being 1400ft. and 1700ft. above the le of the proposed railway. 
The tunnel, when completed, will be 4°66 miles long, and work 
upon it was begun in 1855, but was not vigorously pushed until 
after 1863, The tunnel is bored from the east and west ends, and 
also from a central shaft, parties working both me This enabled 
four boring parties to be constantly at work. e mountain is 
composed eS mica slate. On the 12th of December, by a 
series of succes: blasts, the heading from the east end and the 
heading from the central shaft met, communication being opeued 
between them, an event which caused quite a jubilee among the 
workmen. The engineers, who had been oy on | so many years 
entirely by calculation, discovered that they worked ost 
with entire accuracy, the two cuttings not varying a foot either in 
grade or in line. <A very strong air current passes from the east 
end into the central shaft, ay aiding ventilation, while the 
slope of the tunnel carries off all the water from the shaft, so that 
the ponderous pumps heretofore worked there are no longer 
needed. A considerable portion of the tunnel is yet to be bored 
westward from the shaft, but the expectation is that this will be 
completed so that the entire tunnel will be ready for the railway 
in October, 1873. This tunnel is a State <ndartaking paid for by 
the Massachusetts Treasury. 

THE annual general meeting of the Lisbon Steam Tramways 
(Limited) Company was held on Monday, at the London Tavern ; 
the Duke of Saldanha presided. The report stated that the line 
from Lisbon to Cintra was almost completed, and _—_ be opened 
for public traffic in Feb: , while the line from Lisbon to Torres 
Velus would be compl early in May, so as to be opened in 
June next. The onuuey Se —— an additional concession, 
through the influence of his Excellency the Duke of Saldanha, by 
which a direct route from Lisbon to Cintra had been secured, and 
which the engineer of the company, after a careful survey, advised 
the company to adopt, instead of the more circuitous route by way 
of Cascaes. Having in view the avoidance of steep gradients as 
existing on the public roads both to Cintra snd Torres Vedras, and 
the consequent saving of working expenses, the deviations were 
ado, This involved the obtaining of an Act of the Cortes for 
the expropriation of the necessary land to effect such deviations. 
The were assured by their engineer, and felt satisfied, that 
the improvements obtained by the deviations were well worth the 
cost, and that an economy was really effected by at once making 
those necessary deviations, rather than delaying them to a future 
period. A section of the line on the proposed system, sufficient to 
st its capability, had been laid down at Buckhurst-hill, near 

W oodfo: and an engine, with a proper complement of rolling 
stock, had for some time worked over it in the most satisfactory 
manner; and the directors felt no doubt that the — 
expectations as to the success of the Larmanjat system would be 
more realised. 

Tue new Louth and Lincoln line, which commences at the 
Lincoln station of the Great Northern, branches off at Barnsley and 
runs direct thro Mid-Lincolnshire to Louth, thus saving in 
distance oo out of fifty-eight miles between Louth an 
Lincoln vid m, and bringing the Midland manufacturing 
towns into immediate connection with a rich mineral and agricul- 
tural district, is fast approaching completion. The line from Lin- 
coln to South Willingham (thirteen miles) runs over a table land, 
and passes through several important agricultural vi s. The 
first engineering difficulties occur at Willi » where the Wold 
hills have been cut through, and at Steingot, where there is a 
tunnel 900 yards long, bored through the sandstone and chalk. 
The district about Donin;;ton-on-Bain abounds in iron ore and beds 
of ironstone, and similar in dip and quality to those worked on 
Lord Yarborough’s estate at Claxby. Mr. Roseby, the mini 
engineer, estimates that these beds will probably produce 9,000,000 
tons = square mile, and the stone yields not less than from 
32 to 38 per cent. of iron. nee are contemplated for the 
erection of blasting furnaces, Mr. Roseby having ressed hi 
opinion that this field of ironstone, if properly Nae, meme with 
adequate facilities, will be in a position to compete with any dis- 
trict in the manufacture of pig iron which is at present developed 
in England. The Great Northern Railway Company have agreed 
to work the new line for 50 per cent. of the gross receipts. The 
line is to cost £14,000 per mile, and can be converted into a double 
line for £82,000 more than the original contract. Mr. Thomas 
Myers, of London, is the engineer, and Mr. Frederick Appleby, of 
Rusholme, Manchester, is the contractor. 


THE ordinary general meeting of the Mexican Com was 
held on base gy Re R. W. Crawford, M.P., in the rood The 
report stated t the execution of the works had proceeded 
without interruption to the date of the latest advices from 
Mexico, and that there was no reason to apprehend any disap- 
pointment in the expectation expressed in Sens that the line 
would be opened in its entire length from Vera Cruz to the capital 
on the Ist of January, 1873. e board remarked in their last 
report upon the falling off of the traffic of the upper section of the 
line in consequence of the disturbed state of the country, and 
also upon the increase in the expenses caused by the precautionary 
measures rendered necessary for the protection of fre passengers 
and merchandise. The subsequent returns showed a satisfactory 
increase of receipts and diminution of expenses, and it might now 
be confidently ne Preideney the unanimous election of Senor Lerdo 

ul 


de Tejada to the i of the State, and the general pacifica- 
tion of the country, wo ive full scope f the devel t of 
the benefits which "the ‘railway would confer upon the people. 


‘ f on the line was with one of the i 
which they cut into a natural cavity, ab co Oe baned 
ey the line it at 

to them, and that was the 
any doubt as to the 


th oe 
that point; he believed Diooe of ine would be useful 
only circumstance which might leave 








NOTES AND MEMORANDA, 


A curious fact about book publishing in the ki of 
Greece is that, of every book issued at Athens, ly three 
ee ape ae Se ND the country as in Greece 
I 


THE manufacture of iron rails in the United States has doubled 
in the last ten years. Pennsylvania stands first as to the amount 
manuf; and Illinois second. One mill in Wisconsin places 
that State on the list of producing States. 

VocEL has determined that the spectrum of the aurora may 
—e gut peere™ See as a modification of the air 
spectrum, the variability of the spectra of gases under different 
circumstances of temperature and pressure being well established. 

AccorDING to an American journal, Dr. Robertson, in Dental 
Cosmos, gives an account of the destruction of a considerable 
age of the jaw bone of a patient who had been poisoned 

y the fumes 3 zinc, The man was a brassfounder, and - 
in pouring the alloy of copper and zinc the fumes were thrown off. 
The action of zinc fumes upon the bones of the human system 
appears to be analogous to that of phosphorus. 

THE United States have at present 7259 mail routes, representing 
a total of 251,398 miles, and in annual ion 114,984,322 
miles, or, according to a calculation of the New York Times, 
“Uncle Sam’s mail bags are carried every year a distance greater 
than four thousand times round the globe.” All these 


lead to the doors of 31,863 post-offices. The number of stamps 
sold during the ~~ was 655,380,820, and 24,362,500 letters were 
exchanged with foreign countries, 

Iy preparing pure silver from an alloy, M. G. roceeds 


thus :—The solution of silver and is neutralised with chalk, 
heated to 70 deg. Cent., and more added till the blue colour 
disappears and all the copper is precipitated as hydrous 
this is filtered off, the solution precipitated by sodium carbonate, 
the precipitate calcined, and the lime dissolved out with dilute 
hydrochloric acid, and the silver is left pure. 

Some notes by M. Hugh, on a new cement obtained with blast 
furnace slags, appeared in the Revue Hebdomadaire de Chimie. 
These slags ordinarily consist of silicates of alumina and lime. 
One part of pulverised slag is mixed with one per of hydrockloric 
acid, and one part of water, and the mass well stirred. The slag 
pe oa and forms a gelatinous mass, from which the metallic 
chlorides may readily be washed. The residue is heated and 
ground to an impalpable powder. One part of this powder with 
nine of slag gives a good hydraulic cement. 

WiTH reference to the subject of disintegration of metallic tin, 
Dr. Isidor Walz, in a communication to an American contem- 
porary, records a remarkable instance of the phenomenon. The 
chemical services of the author were called for by the U.S. 
Ordnance Department to examine several pigs of metal which 
had been purchased as Banca tin, and which had lain 
for some time quietly in the storehouse. One of the pigs 
had crumbled almost entirely to granular powder, and 
what was left could readily rubbed to powder between the 
fingers, In the nas the process of disintegration had already 
set in, but was confined to the edges. Suspecting fraud, an 
accurate analysis was made of the material, which proved, 
however, to contain nothing but metallic tin. Other cases of the 
same kind are upon record. The cause of this remarkable physical 
condition of the metal remains as yet uninvestigated. 


AmorPHOUS silica has been found to have a great absorbing 
power for colours, especially aniline substantive colours. On 
agitating precipitated and washed silica with a solution of fuch- 
sine, aniline blue, or aniline violet, the silica takes a strong colour, 

thus powders may be formed which are susceptible of many 
ogee in the arts. Cotton impregnated with a solution of a 
silicate will readily take permanent colours, jally anilines. 
This is best accomplished by impregnating the cotton with a 
solution of water glass, and then precipitating the silica in the 
fibre by means of an acid, before placing the goods in the dye 
bath, Cottons mordanted with tannic acid are much inferior to 
those mordanted with silicic acid in point of freshness, Silicic acid 
is found to have as great an affinity for mordants, as aluminic and 
ferric acetates, as the fibre of cotton itself, i has been 
attempting to fix aniline colours on glass by mordanting with 
hydrofluoric acid. x 

Ir is said that probably ‘about 60,000,000 or 70,000,000 cod-fish 
are taken from the sea annually around the shores of Newfound- 
land. But even that quantity seems small when we id t 


E 
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MISCELLANEA. 
On all sides in Cleveland improvements) and extensions are 
going on, everybody believing that a busy year is before them. 


Mr. ALLAN, general secretary of the Amalgamated Society of 
Engineers, is to be brought forward at Frome as the “ working 
men’s” candidate 


In the course of this month the new Tees Bridge blast furnaces 
will be blown in. Other new blast furnaces will soon be ready for 
operation in Cleveland. 

Sy eae ¢ Seine ising an opposition to 
the threatened increase in culse of gus eaumanemh en the 
amalgamation of the western gas companies. 

At the Montgomeryshire Hi Quarter Sessions, held at 
Welshpool, Jan. Ist, Mr. W. tL Breteaken, C.E., was elected 
county surveyor in the room of Mr. Poundley, deceased. 

ARRANGEMENTS are being made for introducing several new 
branches of the iron trade into the Middlesbrough district ; 
amongst them is that of wrought nail making. 

SEVERAL new collieries are about to be put in hand in the 
vicinity of Sheffield to open out valuable and more or less 
extensive beds of that mineral indicated near Sheffield, Dronfield, 
Rotherham, and Barnsley. ‘ 

Tue Wick Local Chamber of Commerce has appointed a com- 
mittee to act with the local shareholders of the British Fisheries 
Societies to consider the state of the harbour works. The traders 
also desire a voice in the harbour management, and application 
will be made to Government if the directors refuse to consult them. 

A FRESH party of shipwrights have left Chatham Dockyard, being 

i at their own request, in order to enter into the service 
of the Dudgeon Shipbuilding Company on the Thames, induced b: 


the much higher rate of pay. They are to have 6s. 4d. a day, with 
- pee fortnightly sh they do more than thestipulated amount 
of work. 


Orriciat Belgian returns continue to show that scarcely any 
Belgian coal ts, after of, being aunt So Baghadl. The returns are 
now brought down to the close of , and it appears that 
in that month the whole exports of ian coal to Great Britain 
only amounted to 1570 tons. The figures for October have not yet 
been published. 

THE — new deck for the Tees is being favourably re- 
ceived. . Joseph Dodds, M.P., Stockton, who has so success- 
fully formed most of the leading iron companies on Teesside, is the 
chief promoter of the scheme, and although the amount of ee | 
ey for the dock is large, it is generally believed that it will 
soon 

THE total production of pig iron in Cleveland is about 2,000,000 
tons per annum, but before the next twelve months this total will 
be considerably larger. Rapid pm y is being made with the 
works of the ew recently formed for the purpose of erecting 
a number of D: ’ puddling furnaces at Middlesbrough. During 
this year this company will have an opportunity of. showing the 
commercial world the advantages of mechanical puddling. 

THE coal mines of Monte-Promina, situated at a short distance 
from Sevenico, in Dalmatia, have recently been purchased by the 
Public Works Committee of Turin, who propose working them at 
once, The annual production is estimated at 200,000 tons. The 
committee propose laying down a railway from the mines to the 
coast, and the coal will then be shipped for the _— of Ancona, 
Ravenna, Venice, or Trieste, in steam colliers belonging to the 
company. 

LARGE contracts have been concluded by Mr. William Wilson, 
Lilybank Works, Glasgow, to supply boilers to the new Tradeston 
Flour Mills (Messrs. Matthew Muir and Sons), to the new factory 
which is being built by the Howe Sewing ine Company, to 
Messrs. Finlayson, Bousefield, and Co.’s new flax mill at John- 
stone, and to one of the Vale of Leven cotton printing estab- 
ey ay These several contracts represent a sum of something 

e L 


THE Staffordshire colliery rs are complaining of the New 
Mines Regulation Act, which requires a higher standard of educa- 
tion on the part of the mi ; but taking this district as 
furnishing a proof, if only on a scale, of the necessity for the 
Government stringency, it is significant that the two serious 
colliery accidents hereabouts, the one at Dawley in Shropshire, 
ani the other in North Staffordshire, have resulted in judicial 





t! 
the cod yields something like 3,500,000 each season, and tha’ 
even 8,000,000 have been found in the soe a single cod! Other 
fish, though not equalling the cod, are also wonderfully productive. 
A herring six or seven ounces in weight is provided with about 
30,000 fova. After making all reasonable allowances for the de- 
struction of eggs and of the fours, it has been calculated that in 
three years a single pair of herrings would produce 154,000,000. 
Buffon said that if a pair of herrings were left to breed and 
multiply undisturbed for a period of twenty years, they would 

ield a fish bulk equal tothe whole of the globe on which we live. 


_ cod wd 8 —_ the ~~ in f —~. Were it not that 
numbers of the are destro: would ultipl 
“to fill the waters contd. -™ Toft 


Ara recent meeting of the French Academy M. M. P. Best 
read an interesting paper containing an account of certain experi- 
mental researches on the effects of changes of barometric pressure 
on the phenomena of life. Amongst the facts announced he 
mentioned the case of an English company, which in a single year 
lost ten divers out of twenty-four. these unfortunates ion 
died immediately on coming to the surface from great depths, that 
is, immediately after their sudden release from a high pressure ; 
and seven died after months of suffering from paralysis. The 
author, as the result of a number of experimental trials made upon 
cats and dogs, draws some conclusions which may be found to be of 
great practical importance to miners, divers, and others who are 
obliged to labour continuously under high pressure. Up to five 
atmospheres the author recommends two or three minutes should be 
allowed forthe pressure gradually to diminish ; above this pressure 
much more time should be allowed, and at nineteen atmospheres 
five minutes per atmosphere should be taken for their gradual 
return to the normal pressure. Under the latter condition, if the 
pressure be allowed to decrease more rapidly than this, death is 


THE Journal of the Franklin Institute says that Dr. Loew, 
has procured a patent for a method of manufacturing ozone, which 
Saat yee ce observation first made by him some time ago, 
and which then created considerable discussion as to its correctness, 
in various scientific The observation is, namely, that if 
CS aan ag a converted partly into ozone, 

e appara’ esign y the inventor to utilise his process 
consists of a number of Bunsen i 


that it has lately been shown that alcohol can be oxidised 
into acetic acid by treating it with an ozonised air. same result 
occurs ether. The t may readily be performed 


E g the practical management. 

Eak LY this autumna Danish company sent out an e ition to 
the Faroe Islands, in order to examine the coal beds there. The 
expedition, which was accompanied by Professor Johnstrup and a 
mining engineer from Silesia, has now returned toCo mn, Wi 
a report favourable to an extended working of the mine. The in- 
habitants have used these coals for a century. They are free from 
sulphur and other things which could be injurious to the fabrica- 
tion of iron and steel. They are well suited for the production 
¢ a and coke. The situation of the coal bed is very favour- 

e. 

AN important discovery, according to the correspondent ef the 
Swiss Times at Milarg has been made within the past month by 
Signor Ferrero, an amateur chemist, who for many years has made 
a special study of combustibles. He has succeeded in the invention 
of a substitute for coal, the quality of which renders it most 
serviceable for hine and | tive consumption and the ex- 
traction of gas, the refuse economised into a sort of coke for 
kitchen use. The process is extremly simple and makes use of a 
raw material extremely abundant in Italy, whose combustible, 
—— qualities were unknown or unapplied until this invention. 

he cost of this new fuel will not exceed two lire the hundred- 
weight. 

A sEcOND pair of 35-ton guns, the Woolwich Infants, were 
shipped on Tuesday at the Royal Arsenal, Woolwich, on board 
the lighter Henry, for conveyance to Chatham ; and the Lord 
Panmure, War Department steamer, is ordered to proceed from 
Woolwich to the same station to convey these and the two 
previously sent from Woolwich in the Marlborough, which met 
with a mishap on their arrival at the Chatham Dockyard, to 
Portsmouth, there to be placed in the turrets of ~~ Majesty's 


armour plated turret-ship to commis 
sioned this month. The might-have been put on board the 
Lord Panmure at Woolwich without the necessity of taking them 


to Chatham first, but that the accumulation of mud at the East- 
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ever, ly be’ = of the newiron 
pier is carried out and a more crane erected. 


THE half-year 


meeting of the Bristol and North 
Company ges Se 


Somerset 
on Tuesday, Mr. G. Tyler in the chair. The 
of the said the directors 
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DOUBLE CYLINDER STEAM LAUNCH ENGINES 


DESIGNED AND CONSTRUCTED BY’ MR. F. J. HARKER, ENGINEER, LEEDS 
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plicity, be got up at a moderate price. The engines occupy ittl: 
space in a boat, and upon the whole have impressed us very 
favourably. They will, we fancy, cost little for repeirs, and require 
the smallest attention to keep them in order. 


WE illustrate above a pair of steam launch engines constructed 
by Mr. Harker, of Leeds, which are worth notice for their great 
strength, rigidity, and simplicity. The bott of the cylinders — 


standards and guides. Although somewhat heavy in yr: gg 
the engines are really very light, the framing being thin. The 
stroke of the valves is 2hin. It will be seen that the moving parts 
are very accessible, and that the whole engine can, from its sim- 











which are 9in, stroke and 6in, diameter—are cast in one with the 
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GENERAL PLAN OF THE 


S.C. R. LOCOMOTIVE AND CARRIAGE WORKS. 


L. B. FAND 








THE BRIGHTON LOCOMOTIVE AND CARRIAGE 
WORKS. 


It may be a moot point that need not be discussed here, and now, 
whether railway companies do best in contracting for or making 
their own engines, carriages, and other rolling stock. Every 
working railway company must, of necessity, have plant and a 
staff for repairs ; and it can scarcely be doubted that companies 
having above a certain mileage to work, and a certain amount of 
rolling stock to keep on foot—a hard and fast line as to extent 
can scarcely be drawn—may do well to utilise their repairing 
establishment, and enlarge it as need may require for the manu- 
facture of — and carriages. The conditions essential to the 
success of railway companies undertaking the building of engines 
and carriages are, first, that they can secure the services of a 
superintendent who is an able administrator, a vigilant over- 
looker, a skilled and scientific mechanic, who is fertile in resources 
to meet the various exigencies of his position ; and, second, that 
they should possess premises well adapted for the various indus- 
trial processes involved in a great manufacturing establishment. 
In Mr. Wm. Stroudley, their locomotive superintendent, and the 
works at Brighton, as he has had them “squared up” and re- 
modelled, the Brighton Company enjoy, we think, the advantage 
of possessing both these conditions. 

The Brighton Company has, from its commencement, been 
driven in self-defence to the expenditure of millions of money in 
the construction of duplicate lines and extensions that have not 
only yielded no return upon the capital expended upon them, 
but have been a cause of absolute loss in working. They have 
had to resist at heavy cost projects for competing through lines 
session after session ; and, wild and visionary though the con- 
struction of a second line to Brighton may seem, it is whispered 
that some engineering and speculating Quixotes are about to 
“try again” in the coming session, with what success remains to 
be seen. Not to “ point a moral or adorn a tale,” but to afford a 
very gratifying contrast, we refer to the expenditure of the com- 
pany sanctioned at several of the past half-yearly meetings for 
the reconstruction of the company’s works at Brighton. The 
total amounts voted for this p aggregate about £11,000, 
the last vote having been for £1000, which it was stated would 
finish the works. The return in money saved, which is practi- 
cally the same as money earned, will, we believe, from what we 
have seen, be very handsome. 

A few figures will give an idea of the magnitude of the traffic 
carried on by the company. In last half-year the mileage of the 
passenger, and mineral trains run over the 378 miles 
worked by the company was 2,531,651 miles ; in that time the 
company carried 10,744,667 passengers, exclusive of season 
ticket holders, from whom £49,710 was received, the ordinary 
passengers paying £464,729. The rolling stock of the company 
embraces 240 locomotives, including 200 tenders, 545 third-class 

se 7 a es 418 Sg ~~ composite 
carriages, coupés, horse boxes, carriage truc c., making up a 
total of 1731. The goods and mineral wagons and other vehicles 
are 5767 in number, making a total of 7498 carriages, wagons, 
The company repairs also its own steam vessels, ten in 
number, varying from 200 to 300-horse power, that py between 
Newhaven and Dieppe, and Littlehampton and Honfleur. 
Provision for tear ‘and wear, and renewals of a plant so 
large, working a traffic so extensive, will tax fully, it may be 
upp d, the ces of a large establishment, and afford 
full scope for the powers of an able engineer. The wagon 
repairs, we notice, cost last half-year £23,910, less old material 
broken up; and the repairs’ and renewals of locomotives 
=e less value of old material with new engines and tenders 


The original works, which had been constructed piecemeal, 
were extremely inconvenient, and required complete reconstruc- 
tion as well as enlargement. The raw material was deposited in 
one place, and had to be conveyed to a considerable distance to 
undergo the first process, The small detached shops were on 
different levels, and at a distance from each other, which in- 
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volved much loss of time in carrying unfinished work to and fro. | tinsmiths’, coppersmiths’, gasfitters’, and brassfounders’ shops 
All that is altered now, and an essential feature in the plan of | occupy a long, narrow building, adjacent to the carriage builders’ 
the works is that the raw material is delivered at the most con- | shop. The coppersmiths’ shop is fitted with the usual forges and 
venient points, and is passed continuously through the successive | melting pots for white metal, but in addition to this hasa 
stages of manipulation, until it emerges as finished work, with- | hearth for the brazing or piecing up of tubes, for which a humane 
out being in any case carried backwards and forwards. | provision is made. The old tubes when taken out of the engines 

The original works were also greatly defective with respect to | have a quantity of oxide that when heated gives off a 
proper allocation of work and its supervision. The carriage | noxious, irritating gas, almost unbearable by those within 
department was on the west side of the main lines, and the saw | its reach. To obviate this the forge is closed up with brick- 

} 





mills, tools, lathes, &c., on the opposite side, involving much | work, except a small door, and the draught of the chimney 
waste of time as well as risk from accident from the constant | takes away the whole of the fumes given off, and allows the 
passing across the line of men and materials. Mr. Stroudley, | men to work in comfort. Returning to the offices, A, the 
when appointed in February, 1870, at once applied himself to | engine and boiler makers’ shops, which occupy much the largest 
the effort of providing the best design possible for remodelling | portion of the premises, are to the right, and first is the wheel 
the works, retaining as many of the old buildings as were | turning shop, 180ft. by 47ft., containing some admirable tools 
compatible with an efficient arrangement of the whole. His | made by Hulse, of Manchester, to Mr. Stroudley’s desi 

plan and estimate was submitted to the directors and approved. | and specifications. Amongst these are a very — duplex 
The plans were then referred to Mr. Banister, resident engineer, | wheel-turning machine, with chucks let into the face plate, in 
and he, with his able assistant, Mr. William Buck, examined | which four deep cuts are taken from 7ft. hardened steel tires 
them, and as early as possible designed the roofing, girders, | with absolutely no sensible vibration. This machine weighs 
ways for the hydraulic travelling cranes, roads to the running | upwards of 40 tons. Another is the crank pin boring machine 
sheds, turntables, offices, &c. The work was commenced in | —the first of its kind erected. This fine tool bores out the 
April, 1870, and when completed will not materially exceed the | crank pin holes in the wheels after they are keyed on their axles ; 
estimate, although much more work has been necessary, in it can only bore these holes at exactly right angles, and with 
foundations jally, than was anticipated. Some of the exactly the same radius as is required, so that no difficulty is 
foundations of the piers in the erecting shop are as much as 45ft. | experienced with the connecting rods of the engine bored by this 
deep, down to the solid chalk. These piers are made up of | machine, which is most accurate in performance. The axle is 
concrete and finished with a large stone for the base of the | held in centres during the operation, which is unusual. 
columns ; the cranes were erected and used before the roof was | Large quantities of steel in heavy weights are passed through 


finished, but the whole work remained perfectly true and | this shop in Monkbridge and Krupp tires and in Naylor, 
i | Vickers, and Co.’s crank axles. Behind the shop to be devoted 


solid. 
The works and yardsof thecompany occupy an irregularly shaped | henceforth exclusively to wheel turning is the wheel press shop, 
| fitted with two hydraulic presses of the Derby The 


piece of land which runs to points at the north and south ends ; . 
its length being about 1200ft., and the main width about 320ft., | wheels are pressed home by sheer power, the axles being without 
giving an area of about nine acres. In the annexed plan A | taper or any key fastenings. In wheel-pressing the rule applied 
indicates the engineer's offices, B the main lines to the passenger | is 12 tons end pressure for every inch of diameter of the axle, 
station, and C the low level lines to the goods and coal stations. | i.c., a wheel having a bore of Sin. would be pressed on with a 
There are timekeepers’ lodges and entrances to the works near | total pressure of 60 tons. By the system adopted there is no 
the north and south ends. Immediately adjoining the offices | difficulty experienced by one man in fitting the axles that have 
on the right is the saw-mill, 360ft. long by 47ft. wide; inthe yard | been turned by another. One section of axle, it may be men- 
space in front of this is the timber-yard, with a narrow gauge | tioned, is used throughout the system for carriages and wagons, 
railway communicating with the saw-mill and the cut timber | which greatly simplifies the operations. 

store beneath it. At the south end of the yard there are also| Some of the old shops were under the wheel press shop, and 
detached buildings, embracing a foundry 140ft. long by 82ft. | on a level with the goods line. A considerable space occupied 
wide ; also a mechanics’ institute, reading room, and library, and | by such shops has been filled up to the level of the new pre- 
a building used for general stores. The floor over the saw-mill | mises, and the remainder will be occupied by a new boiler house, 
is used as a pattern shop and a pattern stores’ room. Adjoining | the rest will be used for stores. There are six steam 
the saw-mill is the largest covered area of any of the new depart- | engines employed in various parts of the works, supplied 
ments—it is the wagon and iage | separate boilers, which will be superseded by four new and 


carpenters’ shop and carriage | 
builders’ shop ; the last-mentioned is 263ft. long by 163ft. wide, , powerful boilers, to be placed in a range in the new use. 
oft. All the boilers in the works are connected and worked at a com- 
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and the wagon and carpenters’ shop, 163ft. by 8 The roofs 
of the carpenters’ shop are supported by two ranges of brick | mon pressure of 501]b., an important t, as saving 
waste and avoiding irregularitine in the application of power. 


pillars, and the carriage builders’ shop by four ranges of 
cast iron columns. We may here revert to the economy 
exercised by Mr. Banister, the company’s engineer, when 
rebuilding the London Bridge station, one of the best 
in London, in which the old material was cleverly 
utilised. The same virtue of econdmy has been practised in the 


One of Soe aap ee eee 
connection will be formed by a long fi ing between 
the new boiler-house and another and larger 


peer pr tered peeet.» sadh-nedbrm pws «nes 
of their way to the i w 
Lou 4 Pye on te works incl we 


construction of the Brighton Works ; columns and roofing from | ply power. The engines em’ 

the altered station at Norwood do duty in the carriage builders’ | curiosities, and give further of the +m dpe 

shop at Brighton, and large quantities of old, although not used | In one place an old express engine is doing duty in erecting 

up materials, are put to use in floors, roofs, &c., but without in | shop, in another a compound engine that served the atmospheric 

apy instance giving the idea of —— Labour saving | line to Croydon = been ee. from Ys locality, on tee 

in contiguity of has been a i inciple in designing | employed as one of two engines Pp water sup ‘or 
i ey co ys 2 4 fe the | the station and works from s 4 hn to oper + 

is 


these works, and labour saving machines are introduced in the 
carpenters’ and wagon building shops, in which there is a 
powerful morticing machine, a tenoning ine, and a planing 
and moulding machine. These are for the heaviest 
hardwood framework. oa. ers’ shop is laid with 
six lines of rails, one length of is of steel rails planed and 
laid level, with a pulley over a pit at one end, by which 

draught of carriages is tried and ascertained to an ounce. 


Adjacent to the wheel-turni op 

salen ts aun teoms tg EDU eellins Renoeteaen toemenineereRe 
at work, and a 50 cwt. hammer, double action, with 5ft. stroke, 
is being erected ; the shop is also supplied with a powerful 
machine for cutting up scrap, old tires, axles, &c., to be con 
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troughs, cast all in one piece. The mode of applying the blast is 
also neat and effective. Ina corner of thé smithy the grindstones 
and emery-stones are at work, and in this quarter we noticed an 
interesting table, holding the overlooker responsible for the speed 
at which the grindstones are driven. In the smiths’ shop almost 
all work is paid for by the piece, either per cwt. or per article. 
This is, as far as practicable, a rule in the works. The table 
may be useful to PP oa and we subjoin it. Maxima :— 
Diameter of stone. Revolutions per minute, 
7ft. Oin. ee ve --» 160 


i oo oe ee ee 
6ft. 8in. .-, 169 
6ft. din. . .. 180 
6ft. Oin. es oe = fe 
5ft. Sin. : - 206 
5ft. din, bf cae “Lage eke” ee eek 
5ft. Oin. ee eee ee ee 
4ft. 8in. a ee abe cas deh ae . 262 
4ft. 4in 288 


Special speed for polishers. Diameter of stone, 2ft. 6in. ; re- 
volutions, 800. q 

The next shop is for turning and fitting—2S80ft. by 120ft.— 
and, adjoining it, the erecting shop, which is 380ft. long 
by S80ft. wide. One is immediately struck on entering these 
great premises by their roomy, light, and airy character, and the 
complete coutrol they afford to the overlooker. The same prin- 
ciple is carried out in the turning and fitting as in the wheel- 
turning and other shops. Tools of the same class are all brought 
together ; and here we find in the centre a range of slotting ma- 
chines by Hulse and: other makers—one of them worked by in- 
ternal gearing, in which two cutting tools are employed at once. 
Balance weights are employed successfully to prevent jar upon 
some of those machines. We may here mention that a 20in. 
gauge bogie road is carried through all the shops, in addition to 
the ordinary 4ft. 8}in. gauge lines that connect the erecting, 
carriage, and boiler-making shops with the railway. At the end 
of the fitting shop is an overlooker’s iron table, from which the 
work is given out for the machines, and is brought back again 
and marked off. The overlooker in charge is furnished with 
drawings of all the work that passes through his hands, and any 
work from smithy or foundry that requires tooling is carefully 
tested by the drawings. If not correct, it is returned ; but if 
right, it is drawn off for the machine or lathe. In former times 
each man marked off his own work, and kept his machine idle 
while he did so, at heavy expense and disadvantage, of course. 
Each man had his own will, and his own mode of interpreting 
the drawing, instead of having everything, as done here, taken 
from a Whitworth standard gauge. In this shop there are 
parallel rows of lathes, planing machines, drilling and boring 
tools, heavy and light slotting machines, shaping machines by 
Whitworth and others, with a double fitting bench the whole 
length of the shop, excepting for passage ways. At the tool 
stores, which open from this shop, a workman may, with his 
foreman’s order and the old file, obtain a new one, a supply of 
oil, drills, or other tools that he may require, which are booked 
to him until he accounts for their use, or how they have 
been disposed of. The drills or other tools brought into 
this shop are, if capable of it, made ready for future use. 
Adjoining this is a store-room, with a man in charge, in 
which all separate pieces as forged are accumulated, 
entered in his book, and given out to the fitters, and account 
kept. For instance, for safety valves he goes to box No. 29, 
entering the articles to the man to whom they are delivered ; 
motion pins, goods engines, No. 36; bolts for slide bars, 
No. 40; gear for reversing, No. 45; gauge-cock mount- 
ings, 43, &. A shop in which all the light brasswork 
will be fitted is taken off a corner of the fitting shop. 
The smithy and the turning and fitting shops have power supplied 
by a 25-horse power beam and a 12in. cylinder horizontal engine. 

The erecting shop is divided longitudinally by a range of 
columns. This shop is fitted with four travelling cranes, two in 
each longitudinal division, and serving all the four pit roads as 
well as the centre roads. These hydraulic cranes were made by 
Messrs. Tannett, Walker, and Co., of Leeds, and are able to lift 
20 tons each. They are of 40ft. span, and move on rails from 
one end of the shop to the other. They are driven by a line of 
3}in. round shafting, one on each side of the centre columns. 
The cylinders of these cranes are suspended on a spherical collar 
to allow them to swing in any direction, and each piston-rod is 
fitted with a swivel, at the bottom of which the engine or load to 
be lifted is attached. The cylinders are 8in. in diameter inside 
and are 3in. in thickness, and work at about 10 cwt. per square 
inch. The power is given by a set of three-throw pumps on 
each traveller, with a spiral pipe leading down to the bottom of 
the cylinder. The pumps are always at work whilst the cranes 
are in motion, and to lift it is only necessary to shut the escape 
valve, when the water is forced down to the spiral pipe instead of 
passing back to the water tank. There is a clack to prevent the 
water escaping back when the well pipe valve is opened, and the 
load remains suspended until another escape valve, having a 
flexible pipe of india-rubber, is opened, when the water escapes 
from below the piston to the tank and the load is lowered. The 
traversing arrangement is the same as those in general use for 
such cranes, and the whole line of shafting can be and is stopped 
and started by pulling a cord running from end to end of the 
shop within reach of the men on the cranes. Two men are 
found to be capable of working the four cranes, and also to clean, 
oil, and keep them in order. Altogether these cranes are good 
pieces of work, and reflect credit on the makers. They were 
designed by Mr. Stroudley. The lifting being smooth and without 
jerks, the men attend to their work much better than when lifting 
heavy locomotives with the common arrangement of crab-winch 
and chain blocks. The engines are drawn into and out of this 
shop by a rope worked by a capstan, thus avoiding the dirt and 
risk of accident to the shop and men by bringing in a “live” 
locomotive. A Gin. steam’ pipe is run round the shop, 
which is supplied from the exhaust steam from the shop engines, 
by means of which an equable temperature is maintained 
in cold and wet weather. A third of the area of the roof is glass, 
it has also a row of clerestory windows which open and provide 
in summer time thorough ventilation. Provisions for the men’s 
comfort as regards w.c.’s, &c., are very praiseworthy, being well 
constructed and closely attended to both as regards their cleanly 
condition and the conduct of those using them. In a corner of 
this shop is a boiler for cleansing the grease from the gearing of 
the engines that come in for repairs. The axle-boxes, &., are 
boiled and then scrubbed with sawdust and made ready for the 
fitters and turners to operate upon. At the opposite end of 
this shop a machine is fitted for boring the cylinders of locomo- 
tives whilst in their place, it is driven by a small independent 
engine, and will bore four cylinders per week; it is attended 
to by one man. Two lines of rail connect the i 
shop with the main line, and it has also four 
the north end of the shop is a weighing machine, upon which 
the weight upon each pair of wheels of the locomotives tested is 
accurately ascertained. Yet again, between the erecting shop 
and the main line, is the boiler mnkers’ shop, of triangular form, 
240ft. long, with a mean width of about 95ft. It is fitted with 
drilling and planing machines, and plate-bending machines, fur. 





naces, smith forges, tube-cleaning apparatus, machines for screw- 
ing boiler stays, &c. It has also an engine for driving the ma- 
chinery and the cranes in the idling te , and the small wood- 
working tools in the carriage shop. 

The holes are all drilled in the boiler plates, and the plates are 
also heated to a dull red befdre ‘being bent. The completed 
boilers are tested with hot water to a pressure of 2001b. per 
square inch, and afterwards with steam to the working pressure. 
Whilst hot they are painted with Best orange lead and boiled 
linseed oil, Boo she coat being given when they are cold. Great 
importance is attached to the painting whilst hot, as also to the 
quality of the lead and oil. One man has charge of the testing, 
and also the safety valves, and when the engines are finished this 
man also weighs them, and adjusts the weight on each wheel 
to the proper standard. All engines before being turned out are 
adjusted, and a register kept, as also of all the tests of the 
boilers. The whole of these shops are served with a narrow 
gauge railway, 20in. wide, so that, with trucks, stores, plates, 
heavy smith work, castings, and the gearing of the engines, can 
be transported to any part with the least possible labour. A 
line of rails leads direct from the wheel shop to the erecting 
shop, and another direct to the carriage and wagon shops. 
Trucks are provided for conveying the wheels along the narrow 
gauge rails. This gauge is also used for conveying the timber to 
carriage and wagon builders. There are two entrance gates to 
this part of the works, one for the wood workers and the other 
for the iron workers. 

New offices, together with a drawing office, are now being 
erected, and the whole place enclosed by a boundary wall. The 
fuel used by the riveters—the same as we had seen used for the 
boltmakers’ fires, which we were told was the best possible—we 
found to consist of screened and hand picked cinders from the 
boiler-house fires. The picker is paid by the bushel, and is 
required to keep the wagon stage clear and the wagons trimmed. 
The smithwork is nearly all done to standard patterns, 
and dies are largely used. The work from the forges is 
in many instances finished with a few turns on the grind- 
stone, 

The other buildings remaining to be noticed are on 
the opposite side of the main line, and include the car- 
riage and wagon lifting shop, 500ft. long by 53ft. wide ; and, 
immediately adjoining it, the running shed, 156ft. long by 240ft. 
wide, with sixteen lines of rails. In the running shed a table is 
posted that is doubtless perused with great interest by the 
engine-drivers, It gives the amounts that have been awarded to 
the respective drivers for their monthly savings in the consump- 
tion of oil and tallow. One driver, we noticed, had earned in 
the previous month 20s. 2d. as the reward of his carefulness, 
which must never, however, be exercised at the cost of effi- 
ciency. At the entrance to the running sheds is a furnace, in 
which all the sand is dried that is supplied to the engines 
for grip; the furnace is also utilised in lighting the loco- 
motive fires. The painting and trimming shops, while in 
connection with the line, are detached from the other 
buildings, and favourably situated in a locality where they are 
removed from coal, smoke, and dust. The entire area is 520ft. 
long by 80ft. wide, of which the trimmers’ shop occupies an 
enclosed space at one end about 58ft. square. The boiler 


makers’ shop, the carriage builders’ shop, and offices connected | rails, 


therewith, have a strong aud sightly outer wall, with numerous 
lofty windows facing the main line. 

The old carriage shop has made excellent running sheds. It 
has sixteen roads, each holding three of the largest locomotives, 
or forty-eight in all. It is well supplied with water for washing 
the engines and floors, which are laid with hard brick. The floors 
of the pits are made highest in the centre, which we think an 
improvement on the ordinary practice of having the gutter in 
the middle. It has a foreman’s office, and a store-room for oil 
and tallow, and the materials in daily use are also provided. 
The comforts of engine drivers, firemen, and of cleaners— 
the class from which stokers and engine drivers should 
be recruited—are thoughtfully provided for in rooms with 
cooking range, long broad settles, on which the men 
rest as they wait, as also lavatories, and other conveniences. Mr. 
Stroudley appears to have made his arrangements with esprit de 
corps, and a full appreciation of the valuable services of drivers, 
firemen, and cleaners. The first he pronounces captain, pilot, 
look out, and steersman, all in one, who can scarcely have too 
much importance attached to his functions. In the running 
shed the drivers report in a book any repairs their engines may 
require. A lift is provided for lifting the engines to examine 
their axles, &c., with facility. The provisions referred to with 
the coaling stages, water cranes, ashpits, &c., makes as complete 
a running shed as any one may expect to see. 

Further particulars, with some details as to the carriages and 
wagons in process of building, or recently placed upon the line, 
we must defer. A sensible and economical principle of construc- 
tion adopted by Mr. Stroudley appears to be to devote his best 
efforts to the various parts and details of evgines, carriages, 
wagons, &., of the different classes, with a view to the produc- 
tion of finished patterns, from which others may be constructed, 
by a species of templet work, so to speak, at much less cost than 
is compatible with alterations in the arrangement, forms, or pro- 
portions of the various parts. All the dimensions, plates, bolts, 
and separate parts are to patterns, and without regard to 
special wagons or patterns the parts can be applied at once to 
the building or repairing either. A pattern brake van, produced 
upon this principle, and furnishing an excellent type, has just 
been completed, from which separate whether of wood or 
iron, may be not only blocked, but finished and stored ready for 


joining up. 

About 1100 hands are employed in the various departments at 
the Brighton Works, and a considerable number in addition at 
the subordinate | tive stations at New-cross and at Battersea. 

The Brighton Company may well be congratulated upon the 
efficiency of their principal officers, and especially on the fore- 
thought and skill with which their new engine and carriage 
works have been designed, and the ability with which their 
business thereat is conducted. 

In collecting the information necessary for these sketches we 
have been much indebted-to the assistance, very cordially given, 
of Mr. Dugald Drummond, Mr. Stroudley’s able assistant and 
chief foreman. 
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Tue Society Cait anv Co., Paris.—The accounts of the old 
ineering estab! tt whose term of existence expired 
and present a result of the most satisfac- 
une assets amounted to more than 
of francs, and its liabilities to thirty-one 
h shareholder will receive 121f. per share. The 
the administration of this important society by the late 
M. Cail and his co-directors is that in the twenty years of its 
existence the dividends have amounted to three times the capital 
pie: while in addition the capital itself has been returned to 


last | death of Mr. 





AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A BEGULAR meeting of this Society was held at the rooms, in 
New York, on Wednesday afternoon, December 4th. 

A paper was read upon “ Rail Economy,” by ©. P. Sandberg, 
C.E., of London, in which, under the three heads —iron rails, 
steel — traffic capacity—the author deals with the saving 
that may be effected in the item of — cost, 

Iron Rails, —The American demand for English rails, of say 
500,000 tons yearly, is unlikely to diminish soon. The late in- 
creased expense of iron adds to the cost of railroad construction, 
and tends to reduce the quality of rails. Welsh rails were often 
imperfect in weld, now they are sometimes also brittle. In the 
Cleveland district rail making has greatly improved, chiefly by 
the increased application of fettling in the puddling furnaces, 
Still the buyers must guard against lamination and brittleness 
by tests for strength and wear, applied before the rails are laid. 
Rails made of suitable iron, with a proper section, will not break 
in winter, In Scandinavia, with a climate more severe than in 
America, no accident has occurred from broken rails, though cross 
sleepers are exclusively used. But a very small portion of the 
iron rails shipped to America will stand the proper tests. 
No late improvement promises so much [to souleet iron rail 
making as mechanical puddling, which now seems to be an entire 
success, Among the best appliances for this purpose are those of 
Danks and Spencer; one producing the whole charge in one ball, 
and the other in several small ones. By this improvement more 
rails can be made, at a reduced cost, and of better quality. 

Steel Rails. —'The demand during the past year has been so 
great for steel rails that they can hardly be obtained at ed price ; 
the supply is limited by the lack of ore free from sulphur and 

yn oe and recourse has been had to extensive mines in Spain, 
Tt is hoped that America will supply herself with steel rails, and 
import only those of iron required for new lines or light traffic. 
There is a scarcity of suitable ore for the B process th 1 
c 





out Europe, except in Sweden, which the recently discovered coal 
there will render more available. The Siemens- in process of 
steel making—superior to the Bessemer in requiring a less pure 
ore—has thus far produced so little that it can ly be called 


a source of supply in the great market. Steel rails are now so well 
made that they rarely break, except when the flange is punched, 
and this should be done only “ib the metal is hot, or the notch 
drilled and then slotted. Although a steel rail is generally thrice 
as strong as an iron one, when punched or the flange is cracked 
the iron may be the stronger. The steel is made as soft as possible, 
say with one-third per cent. of carbon ; for not by hardness but 
by homogeneity is it superior toiron. Usually a steel rail will 
carry one-fifth more dead load than an iron fone; hence, for the 
same traffic, the steel rail in comparison with the iron should not 
be reduced in weight more than 20 per cent. Buyers should re- 
quire each rail to be permanently marked, to indicate date, maker's 
name, and quality, that subsequent use may determine which 
manufacture is best. 

Trafic Capacity. — The amount of wear or life of a rail is 
usually expressed in tons passed over it before rejection. Properly 
the speed of travel should be taken interaccount ; 220,000,000 speed 
tons is a fair expression of the endurance of extra iron rails. The 
average life of iron rails in England for ordinary traffic is about 
ten years ; in and near London it is two years or less; on the 
Continent, from twelve to fifteen years ; and in Sweden, with less 
traffic than in E: d, from fifteen to eighteen years. The weight 
passed over gi iron rails before rejection been found to 
average 10,000,000 tons. This —> taken to represent the life 
of extra iron rails, and six times t the life of good 56 Ib. steel 
i On the London and North-Western line steel rails have 
lasted twenty times as long as iron, and on the Metropolitan Rail- 
way, with the greatest traffic in the world, where iron would not 
have lasted six months, steel will stand from three to four years. 
In comparing the relative economy of superior iron rails and those 
of steel, prices of each per ton being taken at £7 and £11, and 
interest on capital 5 per cent., the yearly saving per mile would be 
£4 where iron rails would last fifteen years and were used, £10 
where they would last ten years and steel were used, and £78 
where the iron rails would last but five years and steel were used. 
A table was given showing the gross load in tons which each 
quality and weight of rail may be e to during its life, 
and the conditions were stated therewith to aid in the selection of 
rail to accommodate a given traffic—an important matter, since 
many European railways are laid with too heavy rails, and Ameri- 
can with too light ones, ually important with the weight of a 
rail is a proper section, In-England the double-headed rails are 
still generally used, and elsewhere in Europe the flat-bottomed 
pattern, as in America, A specially bad section is the Erie 
61 Ib. rail, which could be replaced by a 45 Ib. rail well propor- 
tioned. Professor Rankine says the weight of the rails per yard 
in pounds should equal fifteen times the greatest load on the loco- 
motive drivers in tons. Perdonet, in France, takes twelve in 
place of fifteen. The writer, by adopting a section which permits 
a fish-joint stronger than the others in general use to be made, 
takes ten and less. Thus, for a 601b. rail, the weight on drivers 
is put at 6} tons. Fish plates of steel will enable rails to carry 
from 15 to 20 per cent. greater load than if iron were used of the 
same section, They will cost per ton about £1 less than steel rails, 
and the iron about £1 more t iron rails. Hence the adoption 
of steel fish-plates will be of benefit even with iron rails. 

Mr. Macdonald remarked that Mr, Sandberg, in taking 6} tons 
weight per locomotive driver as a safe load on a 60 Ib. rail, differs 
from the best practice in the States. ‘The Philadelphia and 
Reading R. R., on rails made with great care by the company, 

refers not to exceed 4 tons on a 64 Ib. rail ; and the rail section 
been gradually increased to counteract wear and tear from 
even this medium load. On the Erie Railway 5,4; tons weight on 
drivers has been found too great for best 701b. iron rails, with 
a speed for heavy freight trains of fifteen miles per hour should 
not exceed 44 tons. . 

Mr. Allen remarked that this was of great personal interest to 
him ; his first oe report dealt with the question of weight 
upon drivers, and showed the need of keeping it below certain 
limits. If greater weight is to be carried, the number of drivers 
should be increased, and the time will doubtless come when loco- 
motives with eight, ten, and even twelve drivers will be used. In 
no way has more money been wasted in the construction and 
operation of railroads than by increasing the weight upon drivers, 
to the great injury of road-bed, rails, rolling stock, 





LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS 
MEN. —The twentieth annual ting of bers will be held to- 
morrow (Saturday) evening, at 8, at the City Terminus Hotel. 
On this occasion the balance sheet and auditor's report will be 

resented, and the election of a president and other officers for 
3873 will take place. It is expected that Mr. Newton will deliver 








an address prior to vacating the chair. The twentieth anniversary 
festival is appointed for the 8th (and not the 15th) February, at 
the,same establishment. 


DeatTu OF Mr. BARRETT.—We announce with much regret the 
Alfred Barrett, at Reading, on Sunday, the 29th of 
December. Mr. Barrett held the position of engineer to the 
Renting ReceorwDs formerly the Katesgrove Ironworks, of which 
sitihad enpinese; and to his chill tho Reading inemworks Oosspany 
lish: i is skill the i mwor pany 
pa greatly indebted for the high reputation which their engines 
enjoy: As a designer and builder of portable engines in parti- 
, Mr. Barrett was almost unegusied, as the records of the 
Royal Agricultural ’s shows prove. For some time past 
Mr. eee mu oa r yn ag 
believe, while he was carrying out some engineering works in the 
fens of Holland; and it is to this cause that his death at an 
early age is mainly attributable, 





Jan. 3, 1873. 


THE ENGINEER 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible = the opinions of our 
& correspondents, 





WAVE PROPULSION. 
Siz,—With reference to Mr. Laurence Hargrave’s communica- 
ey ay SE 
ou rough submitted nearly two one 
a thip inions. The sketches, I 


. or two well-known shipbuilders for 
think, will explain themselves. T consider plan, Figs. 5and 6, the 
best. The is hi j to ship C i 





PUBLIC WORKS IN TURKEY. 

Siz, - I would be glad if you will i 
tion of your readers to the wide fie! 

skill and enterprise ir. Turkey. i 
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ee ee oe F, in A, and might even be dov 
= nytt : irregularity oe | 
ese ements give rise to no i ity or 
surface tending to ome friction, nor are the “lines” much | 
interfered with at whatever angle A may take with regard to C, 
the joint between them being close and com: poe h pense 
apeen, Sag eee, See Shins passage 
of every wave, working lorce pur with great power, 
and even in ordi water with a quick and long stroke. These 
pumps may either be made to force water out at the stern, on the 
Waterwitch plan, or to force out atmospheric air 
plan, or to supply compressed air or water to work engine to giv 
motion to ei i i i 








italists do not care to support industrial 
r cent. is not sufficiently 
ei. a —_-- 
panies in Constantinople return from 20 per cent. to 
cent., while all over the country the rates of interest exacted 
ve bankers for advances on growing 
20 per cent. to 30 per cent. per annum. Alluding to this subject, 
the Turquie of Constantinople 
Se Soe Le seamen ae Senge & ao ges 


these rates of interest, however, the local 
~ codiietinde ented ty 


in Turkey that native 
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<a ro oT Fic.é ) 
aN & e J 
arrangement would 


be in a better a whose engines dis- 
abled at sea. plan would also the steadiness very con- 
siderably, as the propelling vessel in front would modify the action 


we 
the propeller A. You will observe that so as there is any 
*ascng Pie saedies ss i 
ong is there i er. even in i waters 
there is almost always suficient swell to give motion to section A 
The rougher the sea, particularly with a i 
propelling power, just where most required. I 
pelling section would not require to be more than one-tenth 
of the of the whole compound vessel, and the arrangement 
could y be applied to existing ships by simply changing or re- 
moulding the forepart or “‘bows ” te suit. 
There are many details I will not trouble you with, as I fear I 
have already trespassed too much on your space. J. M. 


RUSTON AND PROCTOR’S PORTABLE ENGINE, 


Srr,—I cannot understand what use Ruston and Proctor’s 
tubular stay can be, for as it expands with the boiler it can serve 





E 





no other purpose than to steady the pedestal. I t that sta: 
between the cylinder and 4 were only used w: Geter 
ings could shide, and so at a uniform distance from the 
cylinder. S. C. Hamers, 





THE BERMONDSEY BOILER EXPLOSION. 
Srm,—One very important point in connection with this explo- 
sion seems to have been overlooked, or at least has not received 
the attention it deserves. 
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modern trade; her vast 
of coal and iron, copper and lead, as well as the 
the more valuable metals, are lying 
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PRACTICAL ENGINEERING AT THE CRYSTAL 


Tre Crystal Palace Company, through the agency of their 
School of Art, Science, and Literature, under the management of 
the superintendent, Mr. F. K. J. Shenton, supported by Mr. 
Geerge Grove, have been doing unobtrusively and successfully 
very important educational work during the last twelve years, for 
which they have not probably had the credit to which they are so 
well entitled. Another important development of the School of 
Art is to be opened on the Gth proximo, in a School ef Practicaj 
Engineering, for which a part of the south tower has been adapted, 
and furnished with £1000 worth of new machine tools by New and 
Co., of Nottingham, Bickmore, and other well-known makers. 

On Friday week a number of engineers, representatives of the | * 
press, and other gentlemen, were invited to inspect the new work- 
shops prepared for the students. The smiths’ shep and foundry | 
| are on the ground floor and clese to the foot ef the tower. The 





the use of the students. The rooms are very lofty, and fitted with 
suitable shafting, cranes, &c. The ulead? i 
are of the best character, and the shops could 

their intended purpose better if they had been erex 
for it. The towers are sixteen-sided, and 24ft. between the angles 
the diameter of the floors being about 43ft. It may be mentioned 
that all the parts and com ts of the Crystal Palace, and 
even the foot-walks, are multiples of eight. Any observer, aware 
of this, may readily measure many of its divisions and members by 


size. 
Candidates for admission to the school will be required to 
a preliminary examination in the rudiments of arithmetic, 

and geometry. The course of instruction, in three terms of 
fifteen weeks each, will embrace mechanical drawing, to consist of 





running : 
the resources and need of the establish t ctu om en- 


students will be ex to notes of the 
lectures, and will be required to work out examples from them in 
the intervals between one another; they will be 


nation of the students by eminent professors will take place at 
the end of every term, and if the required degree of i 

has been attained a certificate will be granted for each of 

three courses. In cases of students being “ plucked,” they may 
remain at the school for another term, or terms, and “ try again.” 
The hours of work and study are from 10 am. to 1 p.m., and 
from twe till five o'clock. On Saturdays the school closes at one 
o'clock. [Being late or inattentive, and the disregard of the 
school regulations, will expose the delinquent to the penalties 
of working after hours, to pecuniary fines, and even to rusti- 


cation. 

It is palpable that such a school as this cannot be reasonably 
expected to turn out thoroughly trained mechanical engineers, 
but it must be equally evident that it will hold out advantages not 
at present within reach through any other agency. It cannot be 
anticipated that the students willBeave the school fit to furnish the 
drawings and to take or to superintend every part in the 
manipulative process of Getlng endl erecting Oued cngiane fl wath 
size and power, or locomotive or marine engines, or road steamers, 
or sugar mills, or machinery of any or every kind [Et will 
nevertheless be far from a small matter that they may here 
acquire a fair degree of practical ability in mechanical drawing ; 
that they may learn how to make a pattern that will “draw ;~ 
that they may understand the working and management of 
machine tools of various kinds ; and that they may become able 
to take a spell either im the foundry, at the anvil, or at the fitter's 
bench. Apart altogether from the practical knowledge that the 
students may acquire in producing engines of limited power “ for 
the market,” they may acquire much valuable knowledge and 
useful experience. Students instructed and trained im such « 
school will be useful from the first to the engineers to whom they 
may be articled, and on their own parts will be enabled to take 
advantage intelligently of the opportunities for improvement that 
are presented to them, instead of groping about in the dark as now, 
with no better results, in many cases, than the collection of a few 
disjointed scraps of knowledge. The directors have been fortunate 
im securing the services of Mr. J. W. Wilson, Assoc. Inst. C_E.. as 
principal of their Practical Engineering School We wish him 


success in the sphere of labour upen which he has entered 





Tue offer of Messrs. Merryweather and Sons has been accepted 
by the authorities of the Vienna Exhibition to place at their dis 
posal the whole of their steam tire-engines and other fire-extin- 

ishing machinery for the protection of the various departments, 

of any charges. 

Socra Keysrscros Mcsgcm.—Ceegistwss Wrex.—Visitors 


during the week ending December 28th, 1872 :—On Monday, Tues 


require to be built to save | day, and Saturday, free, from 10 a.m. to 10 p.m, Museum, 12.9554 ; 


tracts of country to be drained in 
r condition for the —- cotton. 


Naval and other collections, 54; on Thursday and Friday, 
free, from 10 a.m. till 10 p.m... Museum, 23.429; Naval and other 
collections, 5711; total, 44,932; average of corresponding Christ- 
mas weeks in former years, 30,327 ; total from the opening of 
the Museum, 12,156,768. 


| Tee Porrrarsicx Caste —The telegraph cable which connects 


Scotland and Ireland between Donaghadee and Portpacrick. lately 
belonging to the Magnetic Company. has just undergone repairs. 


| For the past two or three weeks the Post-office has had workmen 


employed at the Irish side in putting the cable imto goed working 


| order. It enters the sea at Templepatrick, about a couple of miles 


below Donaghadee, county Down. and the defects existed for about 
fourteen miles out to sea. The cable was lifted for that distance, 
and 3 new one laid and connected, so that at present throughout 
its entire length, according to the Suimen, it is in complete 
working order. 


of the test. simee we were sent a gauge by Messrs. 
Williams, Jones, and Co., of the Midland Tube Mills, - 
ham, for which gauge very con ble advantages were 

It is impossible from the mere of a gauge to say whether 
it is or not, so we have the gauge ‘or 
weeks since we got it with a standard The makers 
apparently did not fancy we should treat their i in this 
way ; at all events the did not to be anything but an 
cnlhvany tone asttiie, in some any 


: 4 ‘al being i , 
thing but a good job. We bave found, however, that this gauge, 
as am accurate indicator of steam pressure, leaves little to be 
desired. It is practically accurate at every figure, through a long 

, and is in no case more than half a pound out. It is ome of 
the best gauges we ever saw. Is it not matter 


f 


best wishes for their success if all their gauges are as gued as that 


H. Ma 
P.S.—In your article on serew shafts you observe that you are basement of the tower is to be used for stores; the shops are ¥* have 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveau, Rue de la Banque. A 
BERLIN.—Mesars. A. ASHER and Co., 11, Unter den Linden. 
VIENNA.—Mesars. Gerno.p and Co., Booksellers. 
LEIPSIC.—ALruense Diirr, Bookseller. 

NEW YORK.—WILLMeR und Rocers, 47, Nassau-street. 





PUBLISHER'S NOTIOE. 


*.* With this week’s number we isaue as a Supplement 
No. LX. of our “Portfolio of Working Drawings,” repre- 
senting East and West India Docks :—South Dock : Warehouse 

| Each number, as issued by the publisher, will contain 
this Supplement, and subscribers are requested to notify the fact 
to him should they not receive it. 








TO OORBRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*,* All letters intended for insertion in THE ENGINEER, o7 contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
commmnications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

S. A.—The scheme you propose has been patented in another form. The diffi- 
culty is to get rid of the oxide of zinc. 

Inquiner.—The hot metal plates take all the aqueous vapour out of the air 
an the dust which air is always impregnated with. No chemical 
change is effected. 

S. M.—{1) The best work on the theory of the steam engine is that by the late 
Professor Ronkine, entitled “‘ The Steam Engine, and Other Prime Movers.” 
(2) Binn’s “* Treatise on Drawing.” (3) Box’s “‘ Hydraulics.” 

R. L.—{1) You must use a pump; although a good condenser will lift the 
water more than 20ft., its action is liable to be deranged by the most trifling 
defect. The loss of a single stroke by the air pump, for example, which 
may ensue from the imperfect closing of the bucket valve, would probably 
throw the injection off and cause much trouble. (2) The werk reappears as 
heat, and is, as you say, “ in the wrong box.” 

€. E.—A cubie foot of hydrogen will lift a little more than one ounce. You 
can calculate from this how many seet are required to lift aton,dc. We 
do not think that “‘captive balloons could be employed to lift turnips” 
with advantage. There are certain practical objections in the way which 
you have no doubt overlooked ; such, for example, as the difficulty of fixing 
a balloon to a turnip, proportioning the dimensions of the balloon to the 
weight of the root and its hold in the ground, the influence of the wind 
on the balloon, dc. dc. Although we have no tical experience in 
lifting turnips, we venture to think that it would be upon the whole best 
to pull them up by hand. The balloon might be more simple, but we 
Saney that a labourer would be more descriminative and cheaper after all. 

J. F. F.—/f you will turn to the article again you will see that our calcula- 
tions refer to foot-pounds, and not to undefinite something called 

momentum. The number of foot-pounds of work stored up in the moving 
piston, dc., is caleulated by multiplying the weights by the heights which 
they must have fallen to acquire the stated velocities. The result shows the 
ameouat of energy which. the masses could exert in moving over a space of 1ft. 
If we multiply this by 12 we get the energy which the moving mass could 
expend in passing over one inch, and this is equivalent, under the condi- 
tion, to an extra pull on the crank-pin of jifty tons during the moment the 
piston is moving lin. If we multiply this by 10 we get 500 tons as the 
strain if all the energy were absorbed in one-tenth of an inch. If it were 
all absorbed instantaneously the strain would be infinite. What do you 
sv ppose “ momentum” means ? 








SHEAFING AND BINDING MACHINES. 
(To the Editor of The Engineer.) 
Sir,--I shall be obliged to any correspondent who will favour me with 
the ae of Mr. Hecken, the patentee of a sheafing and "a 
machine. 4 4 
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Tue progress of events during the year which has just 
terminated will not soon be fornetton by engineers. The 
position assumed by the working classes, and the unprece- 
dented demand for iron and inery, combined to raise 
the cost of all the principal materials of construction fo a 
point absolutely without parallel, if we bear in mind that 
the advance in prices was not localised but universal, and 
that the duration of the rise was not limited to a few days 
or weeks, but having extended already over a period of 








some months, shows little sign at this moment of any sen- ; done at all, 





sible abatement. The advance in the cost of coal and iron 
could hardly have been sustained, even by the most ener- 
getic efforts of coal hewers, miners, or furnace-men, had 
not their demands been indirectly supported by foreigners 
who purchased rails, bars, plates, and finished machinery 
of almost every conceivable description, in quantities so 
large that it was nearly jenpensiiole to produce quickly 
enough, goods so much in request that buyers practically 
—_ with each other to obtain them, seemingly re- 
gardless of the amount of money they expended. It has been 
somewhat hastily assumed that because wages have been 
high and sales large, the past year has been eminently sa- 
tisfactory in its results, not only to the nation at large, but 
to engineers and the whole body of men whose labours are 
cognate in their nature to those of the engineer. There is 
reason, we fear, to think that the prosperity of the year 
has existence more in sound than in fact. It is indisputable 
that a few firms have done very well indeed, and that 
others have no cause for complaint; but the increased cost 
of production has been so great that profits have been ma- 
terially diminished, and the lion’s share of the gain 
has gone or might have gone to the working man. 
But the working man having discovered—to his ulti- 
mate heavy loss as we cannot help thinking—that it is 
quite ible to earn as much money now by working 
four days as he could before obtain by working six days, 
works for the shorter period and spends the remainder of the 
week inthe beer-house. That this is nocalumny, but a simple 
statement of truth, is proved conclusively by the revenue 
returns, which show that the amount of exciseable liquors 
consumed in 1872 exceeded anything recorded in the annals 
of the brewing and distilling trades of the country. We 
have said that no effort on the part of the working man to 
produce a material rise in wages, or to secure a permanent 
shortening of the hours of labour, could have been success- 
if unassisted by the operation of an enormous demand 
for those articles which the working man believes that he 
alone can supply. It is extremely difficult to account for 
the abnormal demand for inery and iron which 
reigned all through 1872. It is true that new districts are 
being opened up in foreign countries which require ma- 
chinery and rai ; but for years past we have been 
opening up countries and finding new markets, The 
ranco-German war, by stopping the production on the 
continent of Europe for a time, reduced stocks, so to 
speak, and left gaps which English engineers and iron- 
masters have had to fill ; but these facts in themselves do 
not suffice to explain the causes of the demand ; nor is it 
clear that those most versed in trade and its mysteries can 
supply a satisfactory explanation. To whatever cause we 
are to attribute the great demands made during the past 
year on the productive powers of our national workshops, it 
is certain that that cause still operates,and there is no reason 
to fear that for some months to come, at any rate, business 
will be slack or trade indifferent. Even though the 
profits made by engineers as a result of trade activity were 
very large, there is cause to think that, putting the working 
man out of the question for the moment, these profits may 
have been too dearly purchased. In 1872 scarcely a single 
step in advance was made in the science or practice of 
mechanical engineering. No one had time to invent, or 
improve, or try new things. How, for example, was it to 
be expected that the firms building portable engines could 
stop to consider whether a given device was or was not an 
improvement, when every energy was devoted to building 
the largest possible number of engines in the shortest pos- 
sible time? One great firm closed their books for all orders 
for portable engines and thrashing machines as far back as 
last May, and have not even now completed their orders ; 
and this is more or less true of many other houses. No- 
thing whatever was to be gained, under such conditions, 
by altering a single detail of the machinery already ordered. 
What is true of the portable engine builder is true of 
almost all the other work done by mechanical engineers; 
and thus it happens that we have literally nothing new to 
record as a triumph of mechanical engineering achieved 
during the past year. It is easy to see, however, that this 
cannot last. The working man is setting spurs to his em- 
ployers with no gentle touch, and already we find that 
every master with capital at stake is considering how he 
can: best dispense with the men who give him so much 
trouble. Of course the general answer always assumes the 
same shape—use a tool, whenever it is possible, instead of 
a man. Nothing very remarkable has been done in the 
way of improving machine tools, for the reason already ex- 
plained. Tool makers have been driven to their wits’ 
end to supply lathes, drills, and planing machines, 
and they have had neither the desire nor the op- 
portunity to produce new devices and work them 
into a practical saleable form. Our own have con- 
tained reports of sales at which old and well worn tools 
were sold for prices almost as great, and considering the 
relative value of money quite as great, as they originally 
cost. But the end of all this must be near at hand, and 
we have no doubt but that the first moment our great 
tool makers get a chance of “looking about them ” they 
will begin to produce — for rendering capital more 
than ever independent of manual labour. In one or two 
large shops there is little or no room for much improve- 
ment in the quality, kind, or quantity of machine tools, 
It has been abundantly proved, indeed, that it is possible 
to make steam engines by the thousand which never 
require to be touched by file or chisel ; and although it is 
not possible to carry out in perfection the admirable 
system by which this object is attained in small shops and 
establishments, there is no reason why machine tools should 
not be adopted in them to an extent which would do much 
to equalise the contest between capital and labour. To the 
reduction of expenditure on hand labour the mechanical 
engineer must in future look for his chance of success ; and 
the more skilful master or foreman may be in devising newer 
and simpler modes of attaining a given result than the 
modes emp oyed before, the more fally will he deserve 
the honours and profits which fall to the lot of the 
able engineer. It cannot be denied that enormous 
sums are wasted annually in doing work that need not be 
A treatise, and one most instructive and 





useful, might be written on expedients for reducing the 
cost of production; and we advise our young ers 
especially, never for a moment to lose sight of the fact that 
there are two ways of obtaining every result that can 
possibly be required by the mechanical engineer. One is 
cheap, the other is dear ; the mechanical result is in the end 
the same. In the reorganisation of shops, and in the inven- 
tion of special machine tools, there is an ample field 
for the operations of the mechanical engineer; and 
we have no doubt but that it is in this direction, 
and in this chiefly, that the current of engineering 
thought will principally run during the present year. 
Nothing can alter the position, except the starting up of 
another demand for machinery sufficiently great and 
exhaustive once more to tax the energies of every mecha- 
nical engineer in the kingdom, and we believe that such a 
demand is not likely to arise during the year. That large 
sales will be effected, and that trade will be even excep- 
tionally good, we see no reason to doubt ; but it will not be 
so good as to deprive the capitalist at once of the will and 
the power to improve on his existing system of construction. 
Improvements in machine tools and in methods of 
executing work, although they exert the most powerful 
claim on the attention of mechanical engineers, do not and 
must not wholly engross it. To the makers of steam 
engines and machinery of all kinds it is rapidly becoming 
a matter almost of life and death to be in a position to deal 
on favourable terms with the originators and projectors of 
strikes, but the public at large do not care quite so much 
for these things. If a steam engine can be had—other 
things being equal—more cheaply from France or Prussia 
than it can be had in England, the purchaser will go to 
Prussia or France for it. Therefore the English engine 
builder must put himself in a position to supply the demand 
more cheaply and better than his continental rivals ; and, 
as we have stated, his only hope of doing this at present 
lies in dispensing as far as ible with manual labour. 
That is a matter, however, which only concerns the public 
indirectly. There is another question of much more im- 
portance to those whose demands the mechanical engineer 
supplies. We mean cheap motive power. The enormous 
fise in the price of coal has stimulated the demand for 
economical steam engines to an unprecedented extent. We 
have often pointed out that when fuel is cheap it is bad 
economy to attempt to save it by the adoption of complex 
machinery; but when it is a fact that 19s. a ton are paid 
for poor dead slack in London—a fuel so bad that it was 
once, and that not long ago, scarcely saleable at any price, 
and was for years considered dear at much less than half 
its present cost—it will be seen that economy in the use of 
steam becomes a matter of vital importance. So largely is 
the demand for economical steam engines increasinf that 
there is now by comparison but a poor sale for the cheap 
types of engine which once satisfied the requirements 
of most people. This is jally true of the marine 
engine trade. The sale of compound engines working with 
high pressure steam has grown to enormous proportions. 
After many vicissitudes of design and construction, the 
eompound engine has settled down to the least objection- 
able type it can assume—a pair of inverted cylinders 
high and low pressure standing over a right-angled crank 
shaft, and fitted with an intermediate receiver, being now 
almost universally employed. There is little more compli- 
cation in such a design t in an ordinary two-cylinder 
engine; but we are sorry to find that not a few engineers, 
and nearly all steamship owners, do not hesitate to assign 
the economy of such engines, as compared with those of 
the old-fashioned type, to the use of two cylinders, in- 
stead of assigning it, as they ought, to the use of high- 
ressure steam, the jacket, and an early cut off. It has 
n abundantly proved by land engines that quite as great 

a measure of economy can be secured by the use of these 
expedients in conjunction with a single cylinder, as can be 
realised by any — engine; and it is a somewhat 
suggestive fact that, for use on land, there is practically little 
or no demand for compound engines. The true cause of the 
pularity of the compound engine for marine purposes 
ies in the great amount of power which has to be exerted 
with a comparatively moderate piston speed. Whether we 
use compounded cylinders or not, more than one cylinder 
must be employed to get. the required result, and it is con- 
sidered, on the whole, cheaper and better to have one 
large and one small cylinder than three or four small 
cylinders working up to the same power. There is another 
practical advantage about the compound engine, which 
consists in the simplification of the valve gear. It is by 
no means easy to cut off steam precisely at one-tenth stroke, 
for example, with double slides and two eccentrics in the 
case of a large engine. To insure such a result it is 
necessary that the valves should coincide in position in 
certain parts of the stroke to one-sixteenth of an inch ; 
but in large engines the play of the eccentric straps 
on the sheaves, the wear and tear of the pins, the 
play of the bridles on the valves, and even the 
spring and tremour of the eccentric and valve rods, 
militate against this accuracy of adjustment, which, 
although it may be secured in the first instance as the 
engines leave the maker’s hands, cannot long be maintained 
at sea, In the compound engine, however, no such accu- 
racy of adjustment is n , and coarser expedients 
may be used to cut off the steam than would be admissible 
with one cylinder without entailing any serious evil. The 
fact remains unaltered, however, that, as far as economy of 
fuel is concerned, the single cylinder expansive engine is 
in theory, and, no doubt, when properly constructed, is in 
ractice more economical than the compound engine. 
Whether compound or not, however, the steam engine con- 
stitutes a most wasteful apparatus for utilising the work 
developed by combustion. We gave a numerical example 
of this waste in our last impression, which we need not re- 
produce it here. The demand for a cheaper motive power is 
sure to stimulate invention. What direction is invention 
likely to take? As re the steam engine something 
remains to be — 0 one dreams of using @ a 
densing engine when t economy is required. But the 
condenser a no tc all clear gain. We have times 
and again pointed out the evil wrought by its frigorifie 
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influence. Who can step in to arrest this? The great 
want is a non-conducting cylinder. Provided with this, 
we might set the condenser at defiance. In nature there is 
no guch thing as a non-conducting substance, but there are 
some substances infinitely better non-conductors thar 
others. We know the risk of our suggestions, yet we 
venture to think that it might not be quite impossible to 
construct an engine cylinder of lignum vite. Made up in 
_ staves, pow ly compressed, and forced into a heavy 
cast iron enve or case, the material would be found 
almost if not quite unsusceptible of being injured by the 
steam. The question is, of what should the piston be made? 
It is well known that under water, lignum vite screw 
shaft bearings are practically wholly indestructible. It 
is possible that a piston packed with soft brass rings, 
so arranged that they would exert no pressure on the 
cylinder sides, might be made to succeed. A system of con- 
struction has been used foryears by Winans in locomotives, 
- in which the use of springs in the pistons to keep them 
tight is abandoned, with great success when the water 
is good and the steam clean. It would not cost much to 
try a lignum-vite lined cylinder, and the gain, if success- 
ful, would be very considerable. Whether the scheme 
would or would not succeed, as regards the sides of the 
cylinder, leaves the question of the ends quite unaffected. 
There can be no difficulty whatever in lining cylinder lids 
_ and covering piston faces with wood; and considering the 

enormous area presented to the steam by these surfaces in 
the case of short stroke engines of much power, it is 
evident that the result would be almost as good as though 
the entire cylinder were composed of non-conducting mate- 
rials, Isit possible again to overcome the influence of the 
condenser in any other way! The moment the valve opens 
to the exhaust the pressure falls to about 3 1b. on the inch, 
and the steam in exhausting falls to the corresponding tem- 
perature, about 140 deg. Fah. Thus it is almost possible 
to place the ungloved hand without being burned on the 
copper exhaust pipe of a marine engine. If it were prac- 
ticable to keep up the temperature of the exhausting 
steam until it reached the condenser a great deal would be 
gained. As matters stand the condenser is simply an 
extension of the cylinder ; and the act of condensation is by 
no means so effectually removed from the cylinder as some 
of Watt’s admirers believe. But leaving what may be 
termed the essentially speculative regions of steam en- 
gineering, let us see what improvements can really be 
effected without involving any difficulty. In no direction 
is improvement so much wanted as in the construction 
of boilers. It is more than probable that the day of 
Cornish boilers is nearly over. No steam generator in 
existence has had its merits more exaggerated. It is long 
lived with care, not very costly, is very dangerous, 
can be partially cleaned, and evaporates on the average 
7Ib. of water per pound of coal. A good engine will 
use but 25 Ib. of steam per harse per hour. With 


a seven pounds of water boiler the consumption must | 


be %* = 34 Ib. per horse per hour. Now, by usi 
a better type of boiler oat. heating the feed, it i 
possible to evaporate 11]b. of water. The engine re- 
maining unaltered, we should with such a boiler have a 
consumption of #4 = 2 -Ib. per horse per hour. Very 
strenuous exertions are being 
which will accomplish this result, but the first essential to 
it is either that distilled water alone be used, or else that 


the boiler be accessible in every part for thorough | 
cleansing. _The great cylindrical boilers now used at sea | 


for high pressures are not very economical, and do not give 
much satisfaction. It is more than probable that they will 
ere long be quite superseded by pod 
form of sectional boiler. We may state a very large 
firm in the North has now in course of construction two 
sets of boilers, each, we believe, of about 900 nominal horse 
ser which are constructed of tubes about thirteen or 
ourteen inches in diameter, and eight or ten feet long. 
This is a very considerable undertaking, and we have no 
reason to doubt that it will be quite successful. There is 
a great opening for the excrcise of mechanical skill in the 
production of a good high-pressure marine boiler, and it is 
not improbable that 1873 will see the world far on the road 
to the solution of the problem. 
After precip ge Be, been done, however, with the 
steam engine of which it is 4 in either theory or 
practice it must remain, as we 
expedient for producing power. We must search in other 


directions for the means of obtaining great economy. A | 
scheme which has attracted some attention in the United | 


States contem: the use of a bi vapour engine, 
that is one in which the volatile fluid bi-sulphide of carbon 
is converted into vapour by the heat of the exhaust steam 
and used to actuate asecond piston. Theoretically there 
is a certain advantage to be gained by the adoption of this 


expedient. Practically it can hardly succeed ; bi-sulphide | 


of carbon has an absolutely intolerable smell, and it is a 
deadly poison. The est | of the pipes would, 
for example, render a house or a ship almost, if not quite, 
uninhabitable. Ether has also been proposed and was 
tested with a certain measure of success years by 
Du Tremblay ; but its cost is : tab welioar Sotetans 
readily, and it is almost impossible to prevent leakage, as 
ether vapour will pass joints with the greatest facility 
which are quite steam-tight. The prospect of success 
attending the development of the bi vapour system is 
ve small we fear, though those who bour to in- 

uce it have our very best wishes for their immediate 


success, 
One remains open, and it is, notwithstanding the 
wany Sin ce on 
inventors, likely enough to lead to fame and fortune. We 
allude to the use of heated air, either by itself or in con- 
junction with steam. Air engines have failed to obtain 
commercial success hitherto from many obvious causes. 
The first is that to obtain much power the cylinders have 
been made of great size, because the is low ; but 
Sean Saat Tt is not fair to com- 
pare the dimensions of engines alone. The true com- 
m is between engines and generators as a whole. 

ow it appears that a hot air engine with its regenerator, 


made to produce boilers | 


er type, such as some | 
that 


ve said, a most wasteful | 


heating apparatus, &c., need ot necessarily be larger or 
heavier Pr a steam engine and boiler of the same power. 
We can, however, go a step further, and reduce the size of 
the air engine cylinder by adopting a high piston ee 
Here, however, we meet with the most important objec- 
tion to the air engine, which is that the temperature 
employed is so high that lubrication becomes impossible, 
and the whole machine is burnt out and cut to pieces in 
ashort time. The way out of the difficulty lies in workipg 
the engine with cold air, or at least with air heated to not 
more 300 deg. Without going into details we may 
point out the feasibility of working an engine on the 
vacuum principle. Let us suppose, for example, that a 
large vessel like a gasholder is provided, and that into this 
we turn air heated to about 1900 deg.—the products of 
combustion from a furnace, we will say—at this temperature 
the air is expanded about four and a- times. If now— 
the vessel being full of hot air—we allow it fo cool down, 
we shall have a pressure within it less than that of the 
atmosphere by about four and a-half times’; in other words, 
it will amount to about 3°3 Ib. only, and an engine ex- 
hausting into such a vessel, and working with cold air, 
would have an available pressure of about 10°5 lb. to begin 
with ; as the vessel fills the pressure will fall off of course, 
but if the engine works with hot air, say at 300 deg., 
| cooled or condensed when it enters the receiver, the action 
| would be prolonged. This, it will be understood, is nothing 
| more than a most shadowy sketch, intended simply to 
| denote one principle on which it is possible to construct a 
| practicable air engine. The most promising system is, 
| revaceng the couniiaiien of air and steam. The late 
Professor Rankine, in an article in our pages, pointed 
out the advantage to be derived from the use of air 
and steam combined ; and THe Encriveer last week 
contained some interesting matter concerning the appli- 
cation of the Warsop system to locomotives. Not the 
| least promising method of combining air and steam is that 
| patented by Mr. Parker some years since, and often 
| described in our pages. We have conducted many careful 
| experiments with this system, and have found that although 
| little or no benefit is derived from the introduction of air 
|in combination with saturated steam, yet that, if the 
| mixture of steam and air be heated just enough to dry the 
| steam without any sensible increase of temperature, a very 
| large economy of fuel may be obtained. The theory of 
the process a) to be this: it is very difficult to heat 
dry air by the use of metal pipes; if, however, air and 
steam be mixed, the latter readily with its latent 
‘heat to the former, steam being condensed in the act. 
, The mixture takes up heat almost as readily as water, and 
| the water of condensation can be easily re-evaporated 
| by the waste heat passing out of the flues, which would 
| otherwise be lost. It may be urged that the same advan- 
tage might be got by superheating the steam; perhaps so, 
but only at the risk of obtaining a temperature which 
would destroy the cylinder and packing. It is also 
argued that the introduction of so much air renders 
the use of a condenser almost impracticable, because 
|of the great dimensions which the air-pump must 
assume; but by the aid of a properly constructed 
syphon condenser it is possible to dispense altogether 
with an air-pump, and yet to use as much air as 
may be required. The hot-air engine is now in much the 
same condition as was the high-pressure steam engine in 
the early days of Trevithick. Nothing is wanted but skill, 
energy, and money to render it agreat success. Years may 
~— before this result is obtained, but the high price of 
will do much to accelerate its progress. 

About guns and ships there is little or nothing to write 
about which can well be written here. At last Colonel 
Campbell and Mr. Fraser have had their proposals for the 
construction of a 50-ton gun pach ad vy the authori- 
| ties ; and there is no reason to doubt that with the splendid 
lant now being put up at Woolwich, guns of this size will 
| be easily made. ey will go far to inflict a death blow 
on the armed system of constructing ships; and he would 
| indeed be rash who dared assert that fifty tons represented 
the maximum weight of gun which it is possible to con- 
struct. Of field artillery we have nothing new to record, 
except that some novel gun-carriages are being tried which 
promise well. 

In a very little time now the International Exhibition at 
| Vienna will be opened. Strenuous exertions are being 
| made to get vratiling ready by the lst of May, and we 
have reason to think that they wil! be crowned with suc- 
cess. a yay differ as to the value of such displays; but 
the world is tolerably unanimous in concluding that the 
Vienna Exhibition will all that has gone before 
| in magnitude and importance. It will beyond question 
| constitute the great event of the year, and much will be 
learned and a t deal more ows by English exhibi- 
tors. Weneed ly add that we do the undertaking 
adequate justice in our and endeavour as far as pos- 
sible to convey to our ers who may not be able to visit 
Vienna all the instruction that can be derived in the 
matters which most interest them. In a ee 
will be found a general plan courteously } at 
our disposal by Mr. Cunliffe Owen, from which it will be 
seen that British exhibitors have not been overlooked as 
regards space. The plan is very accurate, and conveys a 
good deal of information. 

What shall we say ing that which is—as many 
a erroneously the higher and nobler 
of our profession, civil engineering! As 

Great Britain, we have ing the past i 

remarkable to record. No one bile cami of allen 
work now-a-days; and tunnels, canals, and drainage 
schemes are carried out with such certainty,so much by 
rule and precedent, and make such small demands on the 
inventive powers of the engineer, that they excite little or 
no attention. The only branch of civil engineering which 
constitutes a partial exception to this rule is the construc- 
tion of bridges and viaducts, and some remarkable work 
in this direction has been, and is being done in the United 
States. In this country nothing of the kind is more worthy 
of note than the system adopted in constructing the Tay 
Bridge, already noticed in our impressions for the 7th and 














14th of June, 1872, which is being built without scaffold- 
ing of any kind. It would occupy more paps we can 


here give to the subject to describe the of the me- 
thod of cunstruction adopted. It must suffice for the pre- 
sent to state that the iron cylinders on which the bridge 
will rest are built up on the shore, floated out to their 
places between two barges, and caused to descend at a pro- 

rty even and regular pace by a ee and satia- 
a device. Once fairly bedded, they are filled up with 
concrete and built upon till they stand level with high 
water mark. Then the lattice girders—previously put 
together on the shore—are brought to them, and raised 
foot by foot while the piers are built up under them. 
As rds bridge ak within the coming year, the 
Fo ridge is by far the most important, whether we 
look upon it as a work of engineering science, or as a link 
in the railway system of the country. It is intended to 
apply to Parliament during the ensuing session for power 
to iricorporate a company to execute this gigantic under- 
takiag, and to construct short railways to counect it on both 
sides of the Firth with the North British lines, Jn 1865 the 
North British company procured an Act authorising them to 
male a bridge near Blackness, about six miles west of the 
site now selected at Queensferry, and as they will subscribe 
larjrely to the capital of the new company, and work the 
lines when completed, this is still essentially a North 
British scheme. At Blackness the estuary is about two 
and a-quarter miles wide, but the water is comparatively 
shallow, and the viaduct was to have consisted of a number 
of small spans, similar to those of the Tay Bridge. The 
works were actually commenced, but owing to unexpected 
di ficulties with the foundations—the bed of the river con- 
sisting toa large extent of mud—and also to the’ finan- 
cia] embarrassments of the company, they were abandoned 
before much progress was e. At Queensferry, how- 
ever, the Firth is narrower and the water deeper, and there 
is a small island near the middle upon which some of the 
piers will be founded. Commencing at the southern shore, 
we have first a long beach ing for nearly half a mile 
at a depth of about 30ft. below the surface at low water. 
)3etween the edge of this beach and the island, and between 
tthe island and the northern shore, there are channels about 
200ft. deep. Under these circumstances it is necessary to use 
very long spans, and the main features of the bridge are 
two clear openings of 1550ft., having a headway of 150ft. 
above high water. On the island thereare to be two spans 
of 147ft., and at each shore end some twelve or fourteen 
spans, mostly of 117ft., making a total length of 2629 
yards, or xbout one and a-half miles, The Bridge is 
fully five-eighths of a mile longer, being 3760 yards—about 
two and one-eighth miles—in length, probably the longest 
bridge in the world ; but the individual spans are only 
200ft., and the headway above high water about 90ft. The 
construction of the Forth Bridge will confer a great benefit 
on the travelling public and traders. It will shorten the 
time spent on the journey between Edinburgh and Perth, 
and, indeed, to almost all places in the north-east of Scotland, 
by from one :und a-half to two hours, and will do away with 
the ferry at urntisland. Of the inconveniences, and even 
horrors, of a ‘ferry passage it is needless to say anything; 
they are, alas! but too familiar to us all, and the discovery 
of some method of alleviating them is a problem which at 
preseat occupies some of our first naval architecta. The 
pecuniary gain to the company will also be enormous, if no 
unforeseen difficulties arise during the progress of the 
works. The annual expenditure on the ferry—amounting 
to some £25,000—will be saved, and there will no doubt 
be a large increase in all kinds of traffic when the company 
possess the shortest line between the east coast of England 
and the north~<astern counties of Scotland. The designs 
are prepared by Mr. Bouch, who got up the plans of the 
1865 scheme, also of the Tay Bridge. Parts of the con- 
necting railways are already commenced, though not yet 
authorised by Parliament, so it is evident that no time is to 
be lost in beginning the bridge as soon as the Act can be 


Of the mmch smaller bridge across the Thames at 
Battersea we have already and recently said so much that 
it is unnecessary to say more at present. On the Continent 
of Europe nothing is being done in bridge construction 
— special notice just rot , a at a 

or some years civil engineering in Englan 
beens smell eb a matter of town drainage and 
sewage utilisation. No one can dispute that the removal 
of the _—- of a great town presents ample opportunities 
for the display of engineering talent and ability ; but the 
work is of a character which makes few demands on the 
attention of any but those specially interested. It involves 
no novel application of great principles. It is attended 
with little risk of life or limb. It demands nothing that 
any well trainedciv-] engineercannot accomplish. The utilisa- 
tion of the sewage after it has been got out of the town or city 
os an cease It requires no civil engineering 
- whatever, but it involves highly momentous issues. 
Various plans for i with the se of towns 
have been under otal atine oe 
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Robert Peel, obtained the rejection of the Birmingham 
irrigation scheme. The dilemma is almost cruel. The 
alternative which the corporation thought it best to adopt 
consisted in treating sewage with lime, But there was an 
injunction inst them at the suit of sundry parties at 
Gravelly Hill, in respect to the nuisance occasioned by the 
precipitated matter, or “sludge.” To get over this diffi- 
culty Mr. W. Hope, of London, invented an extraordinary 
plough, worked by steam. The sludge was conveyed to the 
ground in closed cylinders, which discharged their contents 
into the deep furrows cut by the plough, and as the machine 
passed along it threw the earth again over the furrow, 
thereby enclosing the sludge. But even this process has 
its limits, and the area not being very large, it was ‘pretty 
confidently predicted that after a time the field ‘would 
become “all sludge.” To escape these difficulties the cor- 

ration invoked the aid of General Scott, who shonld 

urn up thcir sludge in his process of cement makin;;, and 
Mr. Hawksley, was called in to devise the necessary 
tanks, so as to give the system a trial, it being pur posed 
that in the first instance about one-twentieth of the total 
sewage of Birmingham should thus be dealt with. 
The favour with which General Scott’s process has been 
received by parties who have hitherto been implacably 
opposed to any method other than irrigation is rather 
remarkable. It may, we suppose, be accounted for by the 
fact that General Scott does not begin by professing’ to 
make a profitable manure by precipitation. The organic 
matter in the sludge merely provides fuel for calcining the 
mineral ingredients. General Scott declares his opin ion 
that “sludge deposits, whether dried or not, have little; or 
no value as manure.” “The chief manurial value of 
sewage,” he says, “passes off with the liquid.” Thurs he 
gains the support of Dr. Frankland, Dr. Odling, and Dr. 
Voelcker, Yet there is one modification of the process by 


.which even General Scott expects to gain a manure wo rt 


producing. In preparing for the cement process, he mal tes 
use of lime and clay as precipitating agents. By omitting 
the clay General Scott submits that he can enrich ]uis 
lime with the phosphoric acid of the sewage. Having dried 
and burned the deposit, he obtains a lime charged with 
phosphate to a notable extent. Professor Johnstone say's 
that from one-third of a per cent. to 2 per cent. are the 
limits between which, in ordinary limes, the proportion of 
phosphate of lime usually varies. Reckoning ordinary lime 
to cost 12s. 6d. per ton, and insoluble mw. ere of lime to 
be worth £8 per ton, General Scott calculates the manurial 
value of the Ealing sewage lime at £1 5s. 6d. per ton, and 
of the sewage lime obtained by treating the contents of the 
Northumberland-street sewer at £1 14s. That is to say— 
using his own words—“ in one case the value of the lime 
put into the sewer would be brought out again with double 
its original value, and in the other case its value would be 
trebled.” When asked whether the process would be 
profitable, General Scott gives a rejoinder by inquiring 
ing whether any other method is likely to pay better ? 
General Scott’s cement process was brought very con- 
spicuously before the notice of the public in the month of 
July by a meeting held at Stafford House:, St. James’, 
under the presidency of the Duke of Sutherland. There 
was a great gathering of the sewage clans, ‘with only one 
remarkable omission—that of the “ A. B.C.” advocates, who 
account for their absence by saying they were not invited. 
Members of Parliament, mayors of boroughs, chairmen of 
local boards, officers of health, distinguished chemists, 
famous engineers, and various parties interested in the 
sewage problem, were present. The ecldt of the meetin 
gave great force to General Scott’s views, «nd beyond al 
doubt his proposals have obtained a good deal of accept- 
ance. It is a distinguishing feature in General Scott’s 
argument that he insists upon the inconvenience occa- 
sioned by what he terms the “sludge”—that is to say, the 
precipitated matter of sewage. This, he szys, must be got 
rid of, whatever may be done with the sewage subse- 
quently, and he submits that no method is equal to his 
own for this purpose. At the Stafford House meeting 
there was only one voice to assert the contrary, and it was 
rather singular that this solitary witness was the first that 
spoke after General Scott had opened his case. Mr. Mor- 
gan, the manager of the sewage farm at Barking, said :— 
“We have never found it necessary to remove the sludge.” 
It was also to be regretted that Mr. Bailey Denton was 
not present, for we believe this gentleman is in like manner 
disposed to think that the “sludge” difficulty has been 
rather overrated. Of course, nobody thinks of putting on 
the land all manner of things which may come down the 
sewers, of which a somewhat startling catalogue might be 
given. But if the slush or sludge can be utilised as well as 
the absolute liquid, and if it can be absorbed by the land 
without nuisance, there is practically an end of the cement 
process and the lime manure, unless General Scott can 
show a profit on his processes. 

We are now naturally led to consider the Merthyr 
Tydvil experiment of Mr. Bailey Denton, and the views 
which he connects therewith. Twenty acres of free, porous 
land having been drained to a deysth rather exceeding six 
feet, the space was divided into four plots of five acres 
each, and each acre was put under sewage for six 
hours per day. The quantity of sewage to be dealt 
with was about equal to a population of 25,000, the 
volume being about 900,000 gallons per day ; yet the effluent 
was remarkably pure, and the crops raised have realised 
an average of £27 9s. per acre per annum. This has been 
done without creating a nuisance, though it must be ob- 
served that the sewage is weak. ‘Mr. Denton proposes that 
every town desirous of using its sewage for irrigation pur- 

es should set apart a filtering area sufficient for puri- 
Pring the whole of the sewage. In connection with this 
there may be a much larger ay nine times that of 
the filtering area—to be let for farming pu the 
tenant being at liberty to use the according to his 
own discretion. This would appear to offer a deliverance 
from a serious difficulty which has generally beset the ques- 


tion of sewage irrigation. The obligation to take the 
sewage at all seasons is thuseliminated. The filtering area 


is, in fact, worked on the a of intermittent down- 
ward filtration, as expoun 


ed by Dr, Frankland, with the 


addition of a crop being raised on the surface. The pecu- 
niary returns are certainly remarkable, and it seems highly 
probable that Mr. Denton’s ingenuity and ability will give 
a fresh start to sewage irrigation. 

The Native Guano Company, working the “A. B. C.” 
process, have carried on and brought to a conclusion their 
three months’ official experiment with the London sewage 
at Crossness, and the public are now awaiting the report 
to be presented to the Metropolitan Board of Works by 
Mr. Keates, the Board’s consulting chemist. It is already 
pretty well understood that the effluent water discharged 
rom the “ A, B, C.” works has been extremely good. Com- 
mercially, the manure produced at Crossness not been 
a success, the cost of production being too t to admit 
of profit. The company, however, contend that this is due 
to exceptional causes, and appeal to a balance-sheet pro- 
duced <> corporation of Bolton, showing a consider- 
able profit on the production of manure at the “ A. B. C.” 
works belonging to that town. The process is also going 
on at Leeds and Hastings, Even a portion of the sewage 
of Paris is being treated by the Native Guano Company, 
who have erected works for that purpose on the banks of 
the Seine. t summer another company, acting on an 
entirely different plan, obtained the contract for dealing 
with the nightsoil which it is customary in Paris to re- 
move from the dwellings of the inhabitants, the excreta 
being carried away in closed vessels to La Villette, and 
afterwards transferred to Bondy, where it is converted 
into poudrette. The Peat, Engineering, and Sewage-filtra- 
tion Company, of London, have purchased this part of the 
sewage at an unusually high price, intending to deal with 
it after their own fashion. irdly, a certain part of the 
sewage of Paris is already being utilised upon the irriga- 
tion system, on the plains of Genivilliers, 

Leicester was famous many years ago for sewage ex- 

riments. During the past year the Phosphate 

ewage Company have been negotiating for the sewage of 
that town, and have made trial of a new machine for 
drying the precipitate. For this machine they are indebted 
to the skill of the Milburn Company. The Native Guano 
Company have perfected a machine of their own for the 
purpose of drying the deposit. It differs entirely from 
that of the Milburn Company, and is said to work very 
satisfactorily. The General Sewage and Manure 
Company, working the patent of Dr. Anderson, have con- 
ducted some experiments at Nuneaton, in Warwickshire, 
but do not appear to have made any great mark at 
present. Last October another sewage process attracted 
notice under the auspices of the newly formgd Town 
Manure Company, Limited, Lord Colchester and Dr. 
William Paley being among the directors. The process 
adopted is an improvement on Mr. Manning’s earlier 
patents, and is primarily intended for towns which are 
deficient in sewerage. The method employed is de- 
signed to secure a great concentration of the night soil, 
resulting in a “dry portable manure.” It is a notable 
circumstance that so staunch an irrigationist as Mr. W. 
Hope is the consulting engineer of this company, and it is 
no less remarkable that Professor Way is the consulting 
chemist. These two gentlemen, having investigated the 
process, have presented a report speaking of it in very 
encouraging terms, and calculating that the company 
ought to make a net profit equal to half a crown per head 
of the population. The plan is to be carried out at 
Sheffield and elsewhere, and has already been tried at 
Bloxwich. Among other sewage plans which have been 
either discussed or tried during the year, we may mention 
the spray system of Mr. Odams, employed on an irrigation 
farm at Bishops Stortford. The sewage is first strained 
through faggots and then scattered over the fields by 
means of pipes laid on the ground, each pipe being pierced 
with numerous small apertures, from which the sewage 
escapes in the form of a small fountain or jet of spray, the 
— being supplied under a pressure equal to a 20ft. 


It must not be assumed from all this that irrigation is a 
failure. Nothing so successful has yet been introduced, 
and the reason why other schemes have received patren- 
age lies in the fact that it is extremely difficult to obtain 
land for irrigation at anything like a fair price. The 
moment it is known that a corporation or a local board 
must have a given farm to dispose of the town sewage, a 
fancy price is put upon the required land. The cost, under 
such circumstances, becomes so t that the taxpayers 
are driven to seek in other expedients that relief which it 
would cost too much to obtain by irrigation works. It has 
been urged that such works never pay. The answer is 
simply that it is quite true that they do not pay the towns- 
people, or those who carry out the necessary works; but 
they do pay, and that enormously, those whose land is 
used as sewage farms, Croydon affords an excellent case 
in point. For some years the sewage farm in connection 
with that town paid a large profit—a profit which, at one 
time, reached, we believe, as much as 14 per cent. on the 
outlay. The short lease expired, however, and the rent of 
the farm has been raised to more than £2000 a year. The 
farm is no longer worked at a profit as regards the tax- 

yers, but we venture to think that the owner of the 

d will be the last to pronounce sewage irrigation a 
failure. 


Important as the work of town mg ix, there is | 
a hi 


quite as important, and, in some respects, gher class of 


civil engineering work to be done in this country, to which | 
wld earnestly call the attention of ——— It is | 
e metropolis | 


we wo 
difficult to travel just now north or west of 
without meeting with enormous districts completely under 
water, as a result of the almost unceasing rains of the last 


few months. .The value of the property destroyed by these ' 
inundations is very great—much greater than those not | 


ially interested can conceive. In certain districts such 
Sooke prevail every winter. This year the rainfall has 
been excessive, and, as a result, the floods have extended 
over lands hitherto usually dry 
But what has happened in 1872 may happen again and 
again in succeeding years. Taking things into consi- 
deration, we do not think we shall e: te if we state 





that the inundations of each winter represent a loss of at 





in winter, or almost dry. ' 


least a quarter of a million to the nation—a sum which 
would pay 5 per cent. on five millions sterling. We 
believe that these inundations re t strictly pre- 
ventible calamities. If the fool eal waters could be 
carried off by the reservoirs there would be no inun- 
dations. Long ago a complete system of arterial 
drainage for England has been talked of, and the cost has 
been estimated by various authorities at from £50,000,000 
to £200,000,000. It is almost needless to point out that 
no such outlay is possible; but it is quite practi- 
cable for a very much smaller sum — at a cost 
indeed less than the sum we have to pay on the 
Alabama awards—to effect such improvements in 
our rivers as will not only almost entirely save very 
extensive districts from inundation, but reclaim for 
the use of the agriculturist thousands of acres now given 
up to snipe and wild fowl. If any competent, intelli- 
os engineer would take the trouble to inqure into the . 
facts, he would find that the mean depth of the water in 
inundated districts is extremely moderate: Thousands 
of acres of wheat, for example, have been rotted because 
water to a depth of one or two feet at the most has stood 
on the fields for weeks, We have met with instances in 
which four or five thousand acres of extremely valuable 
pasture land have been flooded with water and injured, 
the water in no one place having a depth of more than 
five feet. A rise of two feet in some sluggish rivers will ° 
drown a whole township. Nowa very moderate sum ex- 
pended judiciously would do much to avert such evils 
completely. If an engineer, who is really master of his 
subject, will examine any given stream, from its source to 
its outfall, he will find that, as a rule, the origin of floods 
may be traced to very few and simple causes, and that 
these causes may be removed at a very moderate expense. 
In an article like this it is impossible to go into detail, 
and we shall therefore resort to illustration to explain what 
we meap. A river of third-rate magnitude in Ireland 
flooded in one part of its course many hundreds of acres of 
valuable flat land at either side during several months of 
each winter. The landowners called in an engineer, who 
investigated the whole question, and arrived at the follow- 
ing conclusions. The river might rise about 5ft. above its 
normal level without doing much dai ; if it got above 
that a large tract of land was submerged. Such a rise in 
the water was caused by a mountain stream which entered 
the main river not only not at right angles, but atan angle 
which brought the two streams into opposition. The 
mountain stream brought down besides an immense 
uantity of gravel, and made a bar across the main river. 
e engineer consulted, advised first that a short channel 
should be made to connect the mountain stream with the 
main river at an oblique angle in the direction of the 
current, that the bar should be removed, and that the 
landowners should construct each a light embankment 
along his own portion of the stream. The estimate for 
thus dealing with two or three miles of river amounted to 
a very small sum indeed. Owing to causes which it is 
unnecessary to specify, only a portion of the scheme was 
carried out. The bar was cut away at a cost of much less 
than £50. The result was that the river was lowered at 
once by 2ft., and during the following winter, land which 
had never been dry before during the wet season afforded 
pasture until the spring. By the end of February, how- 
ever, the mountain stream had re-established the bar, and 
the floods in the main river were as great as ever. Now 
what is true of this isolated case is true of hundreds of 
English rivers. If the subject were taken up by the 
landowners and a proper survey made of every stream 
which overflows its banks in winter, it would be found 
that in four cases out of five the judicious expendi- 
ture of a few thousand pounds would put an end 
to the evil at once and for ever. In many cases 
nothing more is required than a most inexpensive sys- 
tem of embankment, The depth of water to be dealt 
with is so small, as a rule, that three or four feet of soil 
and turf would keep the river within its bed. What, for 
example, would the great district below London be without 
such embankments as those at Erith or Dagenham? Of 
course, there are streams which constitute exceptions to 
this rule ; and there are vested interests, as represented by 
millers, to be consulted; but, after every allowance has 
been made, there is room for the execution of a great na- 
tional civil engineering work, to which we hope some of 
the more eminent nasee. ate of the profession will turn their 
attention during the ensuing year. Schemes have often 
been proposed for the arteri fr of a given district, 
or the improvement of the channel of a great river, but as 
a rule these have always failed in some way, simply be- 
cause their originators proposed todo too much. The work 
must be approached in an exceedingly judicious and 
cautious spirit; and in proper hands there can be no doubt 
that a great deal may be accomplished. No more ee 
mising field for the exercise of civil engineering skill is 
likely to be worked during the ensuing year—in Great 
Britain at all events. 
The production of artificial light has been the subject of 
a deal of speculation, both commercially and 
philoso hically, during the twelve months just past. The 
public demand for illuminating agents is very large, and it 
is continually growing. Gas companies are compelled to 
enlarge their works, new methods of making gas are 
frequently proposed, and efforts are made to turn oil and 
spirit to better account than formerly. Every new scheme 
is taken up with more or less enthusiasm, the public being 
strongly impressed with the idea that nothing is easier 
than to geta dividend out of gas making or any 
kindred process. e year 1872 has been abundant in 
romises of new lights—brilliant, pure, and cheap, each 
invention undertaking to eclipse all its predecessors. 
Strange to say, the past year will also be memorable as one 
in which London incurred an imminent risk of being left 
without gas of any kind. By a sort of historical coinci- 
dence the 2nd of December was selected by the gas stokers 
of the metropolis for their coup d’etat, and for the next 
two or three nights London was plunged into medisval 
obscurity. Oil lamps and dips once more came to the 
front, and the street lamps glimmered with an uncertain 
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t, or were left altogether unlit. Some few _ 
SE lance aaoh we a heat aioe 


shape of a lime li a. sgeenes 2 yg 
electric light, and sent pi eo down the 
street with a liberality which ae tl op xpiring gas 


lights, the oil lamps, and the dips, Took “all the fainter and 
the more ghostly. It was a time of much perturbation and 
excitement, but in three nights the crisis was over, though 
from first to last the metropolitan supply was more or 
less disorganised for a full week. The loss to the London 
gas companies must have amounted to many thousands of 
pounds, and, had the strike been as universal as its leaders 
intended, the inconvenience to the public would have 
been seriously aggravated. There can be little doubt that 
on one night a considerable of the metropolis was 
brought to the verge of total darkness, and was chiefly 
rescued from its dilemma by a previous junction of certain 
mains, 

The strike of the London gas stokers shows the import- 
ance of two things—the provision of a fair amount of 
storage in the shape of adequate — and the use of 
machinery in the operations of retort house. At the 
commencement of the year we gave some particulars as to 
the projected enlargement of the Chartered Gasworks at 
Beckton. We then referred to the deficiency of storage in 
connection with the Chartered district, and showed that 

‘a very small in” was left for “casualties.” The 
rise in the price of iron delayed the operations for enlargi 
the Beckton works ; but as the necessity for storing a pam | 
proportion of gas ismow more apparent than ever, we may 
presume that the extension will not be allowed to suffer 
from any avoidable delay, With regard to machinery, 
recent strike of the London gasmen affords an admirabl 
opportunity for the Steam Stoker Company, the Gas 
Generator Company, and all inventors who have anything 
useful to offer as a substitute for manual labour in the 
production of gas, A scheme which is said to have 
answered in the provinces for lighting the street lamps 
simultaneously is also of value, chiefly as a measure of 
economy. 

Notwithstanding all the Fang en lavished upon the 
gas question, we seem to have oon very little progress 
during the past year, except it be in respect to amal, 
tions and extensions among the existing companies. here 
has been a good deal said about the “sulphur question,” 
and certain of the gas referees claim to have achieved some- 
thing rather remarkable in this respect, which, however, is 
denied by the gas managers at Beckton and Bow, who are 
evidently of opinion that the referees were learners rather 
than teachers, Neither do the Board of Trade seem to be 
very thankful, for they politely eliminated the gentlemen 
who claim to have made the i important discovery. The old 
appointments were suffered to lapse, and new appointments 
were made, the terms of the engagement being altered so 
as to render the office less fixed in its character. Professor 
Tyndall is one of the new referees. Mr. Vernon Harcourt 
(not “ Historicus ”) and Dr. Pole complete the trio, the last- 
named gentleman being one of the old board, where he took 
the place of Mr. F. J. Evans, who resigned. The referees 
who have been “left out” are Mr. R. H. Patterson and 
Mr, J.S. Peirce. The first-named of these gentlemen has 
proved his acquaintance with the sulphur question by 
= out a patent for the purification of coal gas from 


sul 
testy i in the year the directors of the Patent Gas Com- 
pany engaged Dr, Odling and Mr. Keates to examine and 
report a their process. For some months past the 
sharehol ers have “ee on the tiptoe of expectation with 
gard to this —_ which has only reached the directors 
within the last few days. During the period of suspense 
the shares of the company went down from an Alpine pre- 
mium to a serious discount. They subsequently revived, 
showing in one week an improvement equal to £150,000 
of capital. The process by this company is that in- 
vented by Dr. Eveleigh, and has been the subject of the 
most extraordinary ex tions. The lightin wer of 
coal was to be foment 94 per cent., ah ae po hy cost in 
js roduction, and no diminution in the value of the resi- 
praed einge We fear these brilliant hopes must be 
bandoned, though some residuum of truth may be found 
inom, ‘At the same time, the directors are to be com- 
mended for the steps which they have taken to get at the 
scientific and commercial facts of the case, and we shall be 
glad if some measure of success yet accrues to the under- 
taking. The purity and brilliancy of the gas, and its per- 
manent character—though produced partly from oil—can- 
not be denied. The more critical question is that of cost. 
Last autumn the Air-Gas Light Company suddenly 
came before the public with even greater splendour than 
the patent gas. Air, passed through a compound of mineral 
oil and certain ms, was to be converted into an illumi- 
nating “gas.” The light was shown in Change-alley, and the 
shares went offata flash. People saw and believed, and we 
were henceforth to have 28-candle gas of perfect purity at 
2s, per 1000ft. The existing companies have borne 
the shock of this discovery with little damage. Possibl 
the invention—if, indeed, it be really something nap ollk 
answer some useful pu , though there is nothing as 
yet to show that it wi interfere with the gas 
supply. cn amy the “air” gas, other wond disco- 
veries are spoken of, and fresh companies are incubating, 
including one thi is said to be mere pit sup- 
ported by an eminent financier. 
2 
e in 0 
hitherto una’ vailatte for the i ong caie trom ol 
an improved light from oils ey ly used as illuminating 
agents, Capt. Doty and Silber, each in his own way, 
are doing good service in this respect. There is also a 
that the y volatile oils will be rendered more 
tractable and to a greater extent than hitherto. 
Captain Doty is proving the practicability of using mineral 
instead of vegetable o in ou lghthonses and has alo 
devised an excellent lamp for the combustion of 
psc to hay eye our railway i Mr. S: ae 





competing in partmen 
a limited scale to obtain ight yg ae 


rate than has hitherto been found porstiechle oven by Ge 
most economical methods, The extraordinary price to 
which coal has risen gives additional importance to every 
hopeful attempt at improvement in the practice of artificial 
illumination and the combustion of fuel, 
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Grants and Dates of Provisional Protection for Six Months. 


—_ MARTYN Joun Roserts, Bath, “ eee cto to safety 

valves.” 

8775. James Hunt, aa, Surrey, “I facture of 
gunpowder, and in the apparatus employed thoredin '—12th December, 


2181. James Rosey, Manchester, “I facture of 
a substitute for animal charcoal, to be —— pak sewage and 
various other substances.”—20th. July, 1872. 

2667. Epwarp Ross, ee ag St. Mary-axe, London, ‘‘An im- 
proved method of ‘utilising ¢ additional value to the products 

of the coffee bush.”—A comm tion from Robert Dawson, Colombo, 








Ceylon.—9th , 1872. 
2965. WituiamM Fpwarp Gepog, hey ty Strand, London, 
“ Improvements in tablets to be used for the game of dominoes.” — 


aaa from Bazile loko, Sables d'Olonnes (vended), 

2966. om EAN MARIE Tremavux, Boulevart Bonne Nouvelle, Paris, “‘ Certain 

improved processes of obtaining water, of storing it in the earth, and 
of regulating sources of supply. "—S8th October, 1872. 

a Jean Baptiste Dutuu, M “A new or improved construction 
of balloon or atrial machine.”—18th October, 1872. 

$270. Cuartes Rave, Cureghem- -lez-Bruxelles, Belgium, “‘ The manufac- 
ture from mahogany and other woods of a colouring matter similar to 
cashoo.”—4th November, 1872. 

3306. Henry Pace, Market- -buildings, Min: -lane, London, “‘ Improve- 
ments in the manufacture of paper pulp or half stuff.”—7th November, 
1872 

8426. Istac Greoa, Philadelphia, Pennsylvania, U.S., “ Improvements in 
the manufacture of br icks, and in machinery therefor.”—16th November, 
1872. 

8462. Jonn Tuomas, Bangor Slate Works, Bangor, North Wales, “ Im- 
provements in supporting and protecting telegraph wires.” — 20th 
November, 1872. 

3554. Joun Henry Jonnson, Lincoln's-inn- one, London, “Improve- 
ments in apparatus for disen ships’ boa ts."—A communication 
from William Reid Douglas, Dunedin, New Zealand.— 26th November, 
1872. 

at ee Maxwe tt Lyre, Asnitres, France, “ Improved of 

rifying crude phosphayic acid, and in the pocbaction of 

pee wn =e tes ; for the manufacture of orus, and the 
treatment 


in the means of and apparatus for consuming smoke and economising 


8799. Sse Heenan, Egyeeqed, Bedford-row, London, “ Improve- 
men 


$801. Jucien Denis, Lond “ Improve- 
ments in mechanism or apparatus for pte nd and lng en 
pulp for the man of 


soph and in — mann ony theref: * X 
ALKER MOSELEY, “road, Liverpool, “‘ Improvements 
in governors for engines " 


$805. Jouw Renpatt and Wittiam Rewpact, Stoke Newington, London, 
“ Certain yo en in slop carts qurered for collecting sewage 
refuse and earth a 


and street 
Surrey, o l ™ 
es wer.” . “a 


3806. J a 
provements in o 

3807. WittiaM ar eae ew York, Us. “Improvements in 
heating apparatus for railway cars.” 

a WititaM | Henry Baitey and ee em Albion Works, Sal- 


for raising, forcing, and 
ante liquids.” 


3809. StanisLas WikenTJeviTscH Kony, Great Winchester-street-build- 

ings, London, “Improvements in the means and for the 
= and maintaining 0 of light by «yo —A communication 
ny 4 } t. 


3810. Jonyn Oneal oo Beulah- Upper ‘Norwood, Surrey, “ Im-- 

ved machinery for e rinting from engraved surfaces.” 

$812. Epwarp Bayzanp Evuincton and Jonw Henry Harrison, Chester, . 
“Improvements in hydraulic cylinders and rams working wi with variabloc 
power. 

8813. ALEXANDER MELVILLE Crark, Chancery-lane, London, “An im-- 
provement in communication from Emile Francois Loiseau, Manch: 
Chunk, Carbon, Pennsylvania, U.S.—16th December, 1872. 

3814. FRawK MAHAN Green, Brixton, Surrey, “ Improved means ort 
combination of instruments for producing “Ffaseach music.” 

$815. OBaDIAH MaRwanD, Boston, Suffolk, nusetts, U.S., “Ans 
improvement in steam and other engine Creme, 

3817, Epmowp Bainsripes, Waltham Cross, Hertfordshire,“ An improved: 
mode and means of registering the number of vehicles or passengers 
on foot ing over a bridge or through or across any public or private. 
thoroughfare, and the number of persons entering or leaving anyr 
vehicle, or building, or place of public amusement.” 

3819. ees CorsrorTH and JoszrH DAaNGERFIELD, Biuieghem, 











* Im in hi ‘or pointing llic rods and wire.” 
$820. ‘ARTHUR CHARLES HENDERSON, ing Cross, Lond: “ Improve~ 
ments in se machines specially ada for sewing gloves, aud 
from 


wing 

capable of employment for other purposes.”—A communication 
Gustave Demailly, Brussels, 

3821. Joun Lewis Fe.ix Tarcet, Portsdown-road, London, “ Lmproved 
means or apparatus for receiving human excreta, and for distributing, 
deodorising, or ecting powder over the sam: 


meters.” 
the natural permanent magn ite * o 





purposes.” 
3824. ALEXANDER Paince, Trafalgar-sq Cross, ae 2 do b, 








rtain residues resulting therefrens, (and phosphate of 
ication from Henri Storck, 
Auguste Hentech, Andre Lutscher, and Frederic ’Grininger, Asniéres, 
near Paris.—28th "November, 1872. 

3609. THomas RicHaRrpson, JoHN WILLIAM enone age and Apam 
Spencer, West Hartlepool, Durham, “ Improvements in refining or 
puddling iron and steel.” 

3612. Senens Cutver Maine, Boston, Massachusetts, U.S., “‘ An improved 
ventilator for railway cars, dwelling-houses, and other * permanent and 
movable structures.”—30th November, 187: 

3618. Jonn Henry Boppy and Joun "ROBERT Picxrerine, Leeds, “ Im- 
provements in the means or apparatus re for propelling ships or 
other vessels afloat.”—2nd December, 1872. 

3632. WituiamM JonN CUNNINGHAM, New Oxford-street, London, “Im- 

provements in ap} tus for printing or ———s letters, figures, or 
SSeloes upon wood, paper, stone, or other material. 

3648. ALFRED THORNTON CRAWsHAW and WILLIAM KENWARD, Hayward’ 8 

Heath, Sussex, “‘An improved trap for birds and animals.” — ard 


December, 1872. 
3649. Oscar GiLsow, Vauxhall Bridge-road, Pimlico, London, “‘ An im- 
proved sofa or box ottoman.” 
$654. WaLTER Benticy WwvopBvRY, Greenhithe, “ Improvements in 
fae ee seg printing, and in apparatus and appliances therefor.” 
—4th December, 1872. 


3674. Ropert Maynarp, Whittlesford, Cambridgeshire, ‘Improvements | 


in machines for elevating straw, hay, and corn.”—5th December, 137 


3694. Grorce SPENCER, Cannon-street, London, and Urtau Scort, North- | 
—_ Fitzroy- “square, London, “ Improvements in parts of railway and | 


3704. Ww 1LL1aM TiGHe HAMILTON, Bethenines, | Dublin, Ireland, # ha dr 
mechanism or apparatus for producing an’ ting ip 
motions.” —6th December, 1872. 

87.8. Joun Henry WEsToN, Lansdowne-crescent, Lansdowne-road, South 
Lambeth, Surrey, ‘“‘ An improvement in the construction of vent 


$712. Witt1am Epwarp Gepoe, Wellington-street, Strand, London, 
“‘ New or improved kind of waterproof and anti-radiating textile-felt 
fabric."—A communication from Charles Gaudefroy, jun., Rue St. 
Joseph, Paris.—7th December, 1872. 





from “Bernhard Andreae, Vienna. 
3825. Hesry WILLIAM + Manchester, “‘Improvementsin tur - ts 
for mounting heavy 
d, “‘ Improvements in ery for working heavy guns.” 
printing floorcloths and in the hinery or app empleo yed 
therefor.” 





for the same.” 


provements in the manufacture of hydrogen gas. 

3830. Henry Pace, 
provements in the manufacture 
December, 1872. 


turing Comp New Haven, U.S. 


J? 








general.” 


3823. THomas ba my Cp Fitzroy-square, London, “‘Im - 
articles of iE 1 apparel or a -- for curative oth or 


Charing 
Imp its in hydro-oxygen gas  benena” —A comm tion 


3828. Leon Vater, Liverpool, ‘‘ Improvements in bottles and in stop, pers+ 


Market- buildi incing-lane, London, “ [m- 
a wae oa or half stuff."— 17th 


e.” 
3822. JOHN Kinsey, Leith, Midlothian, N.B., “ Improvements in liquid , 


3826. GeorcE Gientovex "Rewet, Newcastle-upon-Tyne, Northuaa ber-- 
machin 
3827. Tuomas Neri, Catchcart, Renfrewshire, N.B., “Improvereent ; in* 


3820. James Freperick LaCKERSTEEN, Lombard-court, London, “ Im- 


3832. Epwarp Tromas Hucues. Chancery- -lane, London, “‘ Improvem ents 
in ma ichines for making needies.”—A communication from the Ms lett 


2853. Tuomas Taorp, Manchester, “‘An improved equilibrium d 
self-closing bush valve, and the application of the bush valve tote ne 


$334. Georcs Duncan and Wituram AsHLEY Witson, Live pool, 
“ Improvements in the production of stereotypes for rotary pr nting 





machines, and in apparatus employed therein.”—Partly a comm unica- 
tion from George Lauder, Pittsburgh, Pennsylvania, U.S. 
3835. Ricuarp HENRY CoTTEr, Trieste, "Austria, ** Improvements in steam 
engines.” 
3836. Wittiam Watton Urquaart and JosErn Linpsay, Dundee, Forfar- 
, N.B., “Improvements in y or appar for caler dering 
ee or finishing woven fabrics.” . 
$837. JonN STEWART RoseRTsox, Glasgow, Lanarkshire, N.B., “I 
ments in horseshoes for frosty or cneey’ ‘y weather.” a geal 
3838. JosgPH BaRrToN, Manchester, “Improvements in the cons truction 
of furnaces.” 
3839. James Noap, Hackney Wick, London, “ Improvements in and 
connected with the mannfacture of electroty; 
3840. Ricnarp Bovmay Boymax, Park Hill, Clapham Park Surrey 
° r 





8730. WiLL1aM Newzam Nicno.son, Trent Ironworks, Newark,“ Imp: 
ments in horse rakes, part of which invention may be applied to other 
agricultural machines.” - 

$733. James Srapieron, Sidbury, near Sidmouth, Devonshire, “ The 
improvement of platforms of turrets on ships of war.”—9th December, 
1872. 

3740. Josep Storer, Walbrook House, Walbrook, London, ‘‘ Improve- 
ments in tools or apparatus for producing perforations (grouped to 

a marks, letters, figures, or devices upon or) through paper and 
er materials. 

3741. WILLIAM ALEXANDER LYTTLE, = en, Hamersmith, “‘ Improve- 
ments in candles.”—10th December, 18' 

3766. WittiaM Epwarp GeEpcz, Wellington-street, t, Strand, London, 
“ A new or improved motive power actuated by soluble gases.” 
—A communication from Georges Thomas de Kercado, Faubourg 8t. 


Martin, Paris. 
3768. — Hetnricu Kernavt, Berlin, “Improvements in sewing 


3722. Tues Freperick Hentey, St. George’s-square, Pimlico, London, 
“ Improved mode and means of w: beds and couches.” 


hi 


ts in constructing shi 
3841. Rosert BOULTON LaDBU RY, Heath, Worcestera) dre. * 
improvement or improvements in packing pins for sale.” 


- 


3845. Lorrus PERKINS, Seaford-street, Gray's-inn-road, Lon ion, “” jm- 


provements in pac’ rings for the ms of steam e : 

the wearing surfaces of slide valves 4a» ~d wearing oo | 

3847. Freperick Hawke, St. John’s Wood Park, London, “Imp rove- 
ments in obtaining press copies of manuscripts, and in the prepa: a > 
of Paper so as to render it capable of being employed there =). » — 

3848. vip Battantyng, Tweed Mills, Walk: gburn meer 
Inneleithen, Peebles, N. -B., Improvements in appa catus f 9r the 


manufacture of spotted yarns or threads. 

3849. ALEXANDER Metvitte Ciark, Chancery-lane, ! 
improved calendar.”—A communication from Jean Marc 
and Jean Eléonor Gustave Prochasson, Paris. 

3850. SamMvEL =, Lower Elm-street, Bneinton, near Ni 








7S. JOHN em pm and James LeacuMmayn, Accrington, 
hinery for preparing and spinning cotton and 
other { fibres. 12th December, 1872. 
3777. Bensamin GEorcE GEORGE, Hatton- en, London, “‘ An improved 
valve or stop valve capsule for and other like vessels 
holding fiuids.”— A communication from Cerf Mayer, Boulevart 


Magenta, Paris. 
8778. Witu1am Ropert Lake, § r ings, London, “Im- 
vements in railwa wheels.” — A communication from 
ames A. Woodbury, Boston, Mecnesionnstte, U.S. 
8779. Ennest Jonny Haruinc, Westbourne-road, Barnsbury, London, 
° PE a ey ae in the construction of keys and commutators for 














vondon “An 
: Louis Parisod 








$780. Peres Love, } Bedford, sed ts in hinery for ti 





treating jally applicable for the con- 
version of bog moss or fen into peat for fuel.” 
3781. Wittiam Gaze, Pi > , “An improved cupola or 





for smelting iron.” 
— JORDAN and ALFRED Pavt, Liverpool, “Improvements in 


ety valves. 
$705. ALPHONSE HEtpRonNER, Paris, “ — in sluices.”—A 
communication from Francois Durand, P 
“> MaTTHEW Couiigr, M its in looms for 


3787. a7. Witam ase Ayres, Newark-on-Trent, iwuke “Im- 
construction of horticultural buil: 


Og yt pg 


London, “Improvements in the means and apparatus for ann tw 

sewage and cher liquid or partially liquid refuse from cesspools, 
”—& communication from Alexander 

St. Heo me —13th December, 1872. 

House, Canning Town, ” Essex,“ An improved 


3790. Jon MuscRave, ‘Botton, Lancashire, ‘Improvements in steam 

$791. Witt1am Anson, Birmingham, ‘‘Improvements in breech-loading 
small arms.” 

3792. ae Jean FLAMAND, em Loire Inférieur, France, “ An im- 
ogee construction of steam and other boilers.” 

-“ JouN BernarD ——. London-road, Southwark, k, Surrey, “ A new 
tube or holder.” 

WARDS, Hungerford» vad, Holloway, London, “ Im- 

pumps.” 


3 Jouyw SHANKs, eS. N.B., “Improvements in 
water supply apparatus for water-closets, urinals, washing and 
3797. J ‘ts in the 
OnN ee ee Cd, Improvemen' 
8798, James Newrox, New Wortley, Leeds, Yorkshire, “Improvements 











a706. ILLIAM 
in 


as : 





4 ittingh  mshire, 
Mn apne ny ro 7 for seaming, off, anc =| waling 
8851. Samvet Horker, Lumb, Bury, Lancashire, “Im ts 
applicable to the treatment of straw, esparto, We og: int women 
substances used in the manufacture of paper.”—18th > a —— 
3352. ARTHUR bay apes Henpersox, Charing J = ‘a 
“ Impro tus for filtering and & Cross, - ~ 
radiation, in the oy, cleansing the said ap = “#cating oS 
several applications."—A communication from raat, ” > 
Brussels, ~~ ‘. on - 
3853. Freperick Burnett Hovcuton, Borough-roa 
“ Southwar «, Surrey, 
Improved method of or process for treating sft i, 7 
facture of paper pulp.” ent hops for the manu- 
3854. — am, Grosvenor-road, ta fo I codon, “Imp —~ 
in es and frames, and in apparatus for : 
painting, and repairs of windows and facilitating the cleaning, 
3855. EDWARD | , WHITER ALL, Thorney wood? . 
Notti , “ lmpro in appr ane, near No Minghem, 
jooped fabrics.” watus for unitin parts o! 
$856. ALEXANDER MELVILLE CLark, Chanor 
means of ventilating ships or vessels,”— ry-lane, London, “ tee 
Reilly, New York, U.S. A comniunication fr oa 
3857. Rosert SuyrH, Glasgow, Lanarksh’ * “ 
paddles for propelling ships and vesse’ -re, N.B., “ Improved { eathering 
3858. JoHN Rosixson, and JouNn ee re .i" Improve- 





ments or » 44 ' 
$862. Samus. Nev ILL, Neville o es for casks."—19th Decen, ber, 








a ass Works, Gateshead, Durbam 
a in ornamenting p onl teen 7 cool 
6 apenas, amy c im aie the form 
3866. Tomas Kenneey, Birr Orms — in worm-geari: = 
used in and brazin “Improvements in blo pipes 
3868. Rosert DeLanoy Cook’ _— and ods purposes.” leiaieaty 
poo pre} ay pparatus for loading or lifting, and i 2 ome 
other mate: into or ¢ pk AE or other manu res al: 
3870. c 7 carts or other receptacles or places.” 
 eumntgeninn el ae hear Birmingham, “ Improv. »ments 
Ww. a: 
a sting. "--20¢h Der iter, 3 Yorkshire, “ Improvements in machi ves for 
cuaber, 1872. 
ti Pre 
Inventions Pre .cted for Six Months on the Deposi ¢ of 
3843. Grorce H’ Complete Specifications. 
method of » ASELTINE, iF ildi London, “ An impr — 
ad apparatus rendering and drying ‘oul. 
tural and noxious and treating blood to utilise it for agri 
New Jery ”—A comm ‘ ren, 
Ss4k. Gror > U-S—18th Devember, 1872. ve. 
w 
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eee 


= 
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93859. RicuaRD Hoses Taunton, Birmingham, “ An improved joint for 
connecting the heads and caps of tubulous boilers.”—19th December, 





2. 
3875. Bernard Coone, York Hotel, York-road, Waterloo-road, Lambeth, 
I ts in hinery for filling moulds with moist 





Surrey, “ Impr 
and soft clay and other plastic matéerials.”—A communication from 


Gideon H. Houghton, Marlin, Texas, U.S.—21st Decembe, 1572. 
3877. Jonn Dopp and WILLIAM Pret, 
“Tmprovenients in reaping and mowing machines.”—21st Deceiver, 


1872. 

3904. Wiitram Rout Triscorr, Plymouth, ‘“ Improvements in the con- 
struction of »s for smoking tobacco.” —24th December, 1872. 

3910. Georce Hasevtrxe, Southampton-buildings, London, “ Improve- 
ments in trip hammers.”—A communication from Christopher 
Columbus Bradley, Syracuse, New York, U.S.—24th December, 1872. 


Patents on which the Stamp Duty £50 has been Paid. 

3661. Joun‘CowpeR Martin, High-street, Burnes, Surrey, “ Finings.”— 
18th December, 1869. 

3640. Grorce Wrison, Field Head, Sheffield, ‘‘ Railway wheels.”—16th 
December, 1869. 

3656. THomAs CHARLES Marcu, Ambassador’s-court, St. James’ Palace, 
London, “‘ Ornamenting furniture, &c.”—17th December, 1-1) 

3670, Samurt Burier, Nottingham, ‘Manufacturing lace.” — 18th 
December, 1869. 

3691. Grornce Coteman Fraser, Bromley-by-Bow, Middlesex, “ Disin- 
fecting or drying clothes, &c.”—20th December, 1869. 

3695. Henry GREEN, Preston, Lancashire, ‘‘ Lubricators.”—2lst December, 





1869, 

8707. Henry Bessemer, Queen-street-place, Cannon-street, London, 
“Steam vessels, &c.”—22nd December, 1869. 

8710. Witt1amM Buizarp Witiiamson, sen., Worcester, ‘‘ Fastenings for 
trunks, &c.”"—22n/ December, 1869. 

8742. Henry Joun GrrD.Lestone and Jonn Warp Grrp.estone, Norfolk- 
street, Strand, London, ‘‘ Dry closets, &c.”—24th December, 1869. 

3747. Francts Writ1aM Wess, Bolton, Lancashire, ‘‘ Mills for rolling and 
crushing metals, &c.”—27th December, 1869. 

9677. James Roserrson, Glasgow, Lanarkshire, N.B, ‘‘Treating and 

metals.” —20th December, 1869. 


8 4 
3692. Henry Marspex, Von Saw Works, Hillfoot, Sheffield, ‘‘ Sheep | 


shears, &c.”—2lst December, 1869. 

39. Yates Duxsury, Hall-in-the-Wood Paper Works, near Bolton, Lanca- 
shire, “ Paper.”—5th January, 1870. 

62. Thomas CouTrman, Leicester, ‘“*Looped or knitted fabrics.”—7/h 
Janvary, 1870. i 

3668. Jonn CarTER RAMSDEN, Bradford, Yorkshire, ‘‘ Looms for weaving.” 
—18th Decentber, 1869. 

3678. Henry Kinsey, Robin Hood Works, Nottingham, “Surface con- 
densers, &c.”——18th December, 1869. 

3682. Grorer THomas Livesey, South Metropolitan Gasworks, Old Kent- 
road, Surrey, “‘ Gas.”—20th December, 1869. 

3685. Joun Wriip, Rochdale, Lancashire, and Joun Smirn, Halifax, York- 
shire, ‘** Pile fabrics.” —20th December, 1869. 

3705. Jonn Bourne, Mark-lane, London, ‘‘ Motive power.” —22n/ Decen:/er, 
1869 


3726. Witu1amM SumMNER and Eric Hueco Wa.penstrom, Manchester, 
“ Boring copper, &c.”—24th December, 1869. 

3740. SterpueN Dixon, Nottingham, ‘Skirts, petticoats, &c.” — 24th 
December, 1869. 

3634. Epwarp THomas Hucues, Chancery-lane, London, ‘‘ Garments.” 
20th December, 1869. 

3689. ALBERT Marcivus Sitper, Wood-street, Cheapside, London, and 
FrepERick Waite, Camberwell, Surrey, “ Indicating time, &c.”—20/h 
December, 1869. 

3697. Witu1am Rosert Lake, Southampton-buildings, London, “Steel, 
&o.”"—2ist December, 1869. 

3699. WittraM Ferriz, Monkland Iron and Steel Works, Lanarkshire, 
N.B., ‘‘ Blast furnaces,”—21st December, 1869. 

3754. WiiiiaM Rosert Lake, Southampton-bui 
steam boilers.”—28th December, 1869. 

3661. Jomn Cowprery Martin, High-street, Barnes, Surrey, “ Finings.”— 
18th December, 1860. 








Idings, London, ‘‘ Sectional 


$716. Josera Woopwarp, Darlington, Durham, “‘ Bricks, tiles, &c.’ —23,"/ 
December, 1869. 
3737. Witt1aM Epwarp Newton, Chancery-lane, London, ‘“ Hoating 
water, &c.”—24th December, 1869. 
3741. Samuet WALKER and Epwarp Hott, Radcliffe, Lancashire, ‘‘ Steam 
pumping engines.”—24th December, 1869. 
8757. Ropert Hewry Kay and Atrrep Tuomas Ricnarpson, Mobberly, 
Cheshire, ‘‘ Crape.”—-29th December, 1869. 
3698. Josern Martin, Leeds, “‘ Waterproof fabrics.”—2lst December, 1869. 
$719. Ropert Spear, New Haven, Connecticut, U.S., “‘ Pneumatic 
engines for raising water.”—23rd December, 1869. 
722. WittiaM Epwarp Newton, Chancery-lane, London, “ Adjusting 
and ing the rails of railways.”—23rd December, 1869. 
3769. Wriuraw Rovert Lake, Southampton-buildings, London, ‘‘ Roasting 
iron ee ae December, 1869. 
3777. WituiaM Habewn Ricnarpson, Glasgow, Lanarkshire, N.B., Stamp- 
ing crystal or glass measures, &c.”—31st Decemher, 1869. 
3733. Wittram Henry Baxter, Brixton-hill, Surrey, ‘‘ Weighing and 
measuring corn, &c.”—24th December, 1869. 
3749. Puitie Prercz, Wexford, Ireland, “Horse gearing, &c.”—27+h 
December, 1869. 
3779. Gitsert Hamitton, Soho Foundry, Smethwick, Staffordshire, 
** Steam boilers.”—.31st December, 1869. 
3770. James Howarp and Epwarp Tenney Bovsriecp, Bedford, “ Steam 
boilers.” —30¢h December, 1869. 
3760. Tuomas Epwarps, Ladywood, Birmingham, “Condensing steam 
engines.”—29th December, 1869. 
3761, BeRNnaRDt Gustav HERRMANN, Swansea, Glamorganshire, ‘ Sepa- 
rating metals.”—29/h December, 1869. 
3764. Henry NarHan Maywnarp, Viaduct Works, Crumlin, Monmouth- 
shire, “‘ Piers or —— for bridges, &c.”—30th December, 1869. 
9. CHARLES Drak®, New Kent-road, Surrey, “‘ Concrete buildings.” —1s/ 
January, 1870. 
12. Harry HERBERT CocuraneE, The Grange, Stourbridge, Worcestershire, 
** Railway signals and switches.”—3rd Janvary, 1870. 
23. Henry BERNOULLI BaRLow, Manchester, “Fishing nets, &c.”—4th 
Junvary, 1870. 








. 


Patents on which the Stamp Duty of £100 has been Paid 


3306. GeorGe Hawxkstey, Montrose Villas, Caledonian-road, London, 
“*Steps or stairs.”—21st Decenber, 1865. 
3334. Georce Hurw and Daniet Hury, Norwich, ‘‘ Tanned leather.”— 
23rd December, 1865. 
a Ny eee ~~ Sheffield, “‘ Closing charged cartridge cases.” — 
65. 





301 , 1865. 

3323. Epwarp Cuirton, Bradford, ‘Caps employed in spinning.” —23;d 

r, b 

8346. James Youna, jun., Limefield, Midlothian, N.B., “‘ Treating hydro- 
carbon oils.”—27th December, 1865. 

8353. Joun Bates, Epwarp Brookes, and EpMunp WILLIAM BROOKES, 

hefield, ‘‘ Piston and tallow or greasu cup.”—28th December, 1865. 

8376. Ropert Smita, Higher Chatham-street, Chorlton-upon-Medlock, 

Lancashire, © Spooling cotton, &c.”—30th December, 1865. 


Notices of Intention to Proceed with Patents. 


2399. Joser# Ricnarpson, Brookfoot Dye Works, near Brighouse, “ Dyc- 
ing textile fabrics.”—12th August, 1872. 

2409. Joun Pincues, Oxendon-street, London, ‘‘ Presses for embossing, 
&e.”—13th August, 1872. 

2425. Witi1aM Rosert Lake, Southampton-buildings, London, “ Distilling 
an’ ing tus.”—A communication from Timothy Brook.— 
14th August, 1872. 


2427. Joun Tuorre, Hill Top Works, Worsley, ‘‘ Ornamenting in colours 
floor, oil, and leather cloths.” 

24380. Epwarp THomas Hucues, Chancery-lane, London, “ Cigars and 
— communication from M. le Comte Edgar de Lannoy 
Cc aux.—1l5th A t, 1872. 

2448. Samvuer Patt, Oldham, “ Self-acting mules and twiners for spinning 
and doubling cotton, &c.” 

2451. ~~ Henry Emmens, Old Jewry, London, ‘‘ Constructing road- 
ways, &c. 

2463, SrepHEN Henry Emmens, Old Jewry, London, “ Heat and light.”— 
16th August, 1872. 

2466. Epwarp THomas Hucnes, Chancery-lane, London, ‘‘ Loaf sugar.”— 
A communication from Eugene Langen.—17th August, 1872. 

2460. Witttam Roverr “Lake, Southampton-buildings, London, ‘“ Auto- 
matically igniting gas.”— A communication from Charles Gustave 
Mueller. 

2465. Wruuam Butzarp WILLiamson, Worcester, and Ext Hitcwy, 
Lincoln, “ Boxes, trunks, éc.”—19th August, 1872. 

2472. ee eee, Bow of Fife, N.B., “Fastenings for gates and 


247. WiritaM Truswec. and Ricuarp Wamman Hoven, Sheffield, 
“* Heating air, &c.”—20th August, 1872. 

2484. WILLIAM AmBLeR, Bradford, “ Paper tubes.” 

2489. Henry Jostan - Ren Hop and Malt Exchange, Southwark- 
street, Surrey, “ .”—Qst August, 1872. 

as x eee Rostrox, Myrtle-grove, Waterfoot, near Manchester, 





Brunswick-roud, Sheffield, | 


| 
| 


@- 
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2499. Josnua THornton, Cleckheaton, “ Utilising borings, &c.”—22nd 
August, 1872. 

2522. PreRRE Marie JosEPH CHAMBLANT, (irande Rue de Passy, Paris, 
“Sewing machines,”—24th August, 1872. 

2 Hector Aucuste Durrene, South-street, Finsbury, London, ‘ Pre- 

rving fruit.”—A communication from M. Frederic Sacc. 

is. Henry Youne Darracort Scort, Ealing, ‘‘ Treating sewage.” —26th 

Avaust, 1872. 

2591. WittiaM Samvuet Laycock, Portobello-place, Sheffield, ‘Spinning 
and twisting horsehair, &c.’—31s¢ August, 1872. 

2677. ALEXANDER MEtviLte CLark, Chancery-lane, London, “Casting 
metals.” — A communication from Joseph Louis Cumin and Louis 
Francois Achille Martel. —9th September, 1872. 

2694, JoHN HEASELDEN, Shelton’s-gardens, Old Radford, near Notting- 
ham, ‘ Twist lace machines.”—11th September, 1872. 

2722. WittiaM West, Hockley, Birmingham, ‘ Fastenings for wearing 
apparel.”—13th September, 1872. 

2763. EDWARD JoHN CowLtnc WELCH, Liverpool, “ Straining and winding 
wire.”—18th September, 1872. 

2932. Georce BuicH Carpet, Hope Chemical Works, Hackney Wick, 
London, “ Fittings of ships.”—4th October, 1872. 

3027. Jonn Sutciirre and Davip Parker, West-end Mill, Bradford, 
“ Warping and sizing cotton, &c.”—14th October, 1872. 

3109. Grorce BaLrour McKenzre Ross, Ardgay Cottage, Ross, N.B., 
“ Preserving telegraph poles, &c.” 

3114. Henry Bezer, Turner-road, Lee, and ALEXANDER MILLAR, Blessing- 
ton-road, Lee, “ Registering the number of persons travelling by any 
conveyance, &e.”—22n/ October, 1872. 

3169. Thomas Perkins, Hitchin, “ Straw, hay, and corn elevators.”—25th 
October, 1872. 

3184, NicHotas WALKER and BenJamrn WALKER, Armley, near Leeds, 
“Cloth, &c.”—26th October, 1872. 

3329, GEORGE GLANVILLE NEWMAN, Manchester, and Evcene GEorGE 
BaRTHOLOMEW, Cathcart-hill, Upper Holloway, London, “ Signalling in 
railway trains.” 

3339, JosepH TimoTHy Hopkinson, Newington causeway, Southwark, 
Surrey, “ Window sash fastenings.”—9th November, 1872. 

3349. RicHarp KENDALL, Union-street, Bath, ‘ Dishes or stands, &c.”— 
11th November, 1872. 

3373. Hamitton Eta Tow ez, Budge-row, Cannon-street, London, ‘‘ Fluid 
motors for driving sewing machines.”— Partly a communication from 
William C. Dodge, James H. Welch, Edward P. Welch, and Rosia W. 
Welch.—13th November, 1872. 

3502. THomas AvuGcustUs Howtanp and CHaries GreraLp McKyicat, 
Southampton-buildings, London, ‘ Gas.”—22i/ November, 1872. 

3504. Epwarp Ensor, jun., Pool Works, Woodville, ‘‘ Furnaces,”—23rd 
Noveinber, 1872. 

3534. GrorcE THORNELOE, London-wall, London, “‘ Dip pipes for making 
gas.” —25th November, 1872. 

3557. Joun James Bopmer, The Grove, Hammersmith, and Lovis 
RupotrH Bopmer, Lansdowne-road, Notting-hill, Lundon, “ Bricks, 
&e.”—26th November, 1872. 

3563. JAMES AsHpurRyY, Grosvenor-street, London, ‘‘ Seat fittings of rail- 
way carriages, &c.” 

3570. EpwarRD Ensor, jun., Pool Works, Woodville, “ Drying bricks, &c.” 
—27th November, 1872. 

3578. ALFRED Warprorrr, Farnley Tyas Parsonage, Huddersfield, 
“Umbrellas and sunshades.” 

3587. WiLu1AM Berts, Wharf-road, City-road, London, “ Capsules,”—28¢th 
November, 1872. 

3600. Paitip WittiAM Seymour, Surrey-lane, Battersea, Surrey, ‘ Mag- 
netic therapeutic plasters.”—29¢h November, 1872. 

3619. JoHN Henry Jounson, Lincoln’s-inn-fields, London, ‘Spools for 
—s machine shuttles.”—A communication from Thomas Hutchins 

lodge. 

3620. Joun Carter RamspeNx, Smith House, Lightcliffe, Halifax, and 
James MARSLAND Tankarp, Bowling Hall, Bradford, “Staining or 
dyeing fibrous filaments.”—2nd December, 1872. 

3637. AARON MosLey, Southey-street, Nottingham, “Jacquard ma- 
chinery.” 

3646. GeorGe Henry Anprews, New Brentford, “ Treating fire-bearing 
plants.”—3rd December, 1872. 

3653. HENRI ADriEN Bonnevitie, Sackville-street, Piccadilly, London, 
“ Spinning wool, cotton, silk, &c.”—A communication from Celestin 
Martin. 

3655. Rees Taytor, Briton Ferry, “‘ Furnaces.” 

3658. JoHN E.spen, Staining-lane, London, ‘“‘ Combination scarf, tie, or 
cravat, &c.” 

3661, WiLL1aM CornisH, Bromley Common, “ Supporting and maintain- 
ing the saloons, cabins, &c., of ships m a horizontal position.”—4th 
December, 1872. 

3696. Tuomas GREEN, Phoenix Chemical Works, Ouseburn, Neweastle-on- 
Tyne, “ Bones, &c.” 

3705. FREDERICK WILKINSON, Manchester, “ Sizing, dressing, or preparing 
yarns, &c.”—6th December, 1872. 

3709. CHRISTOPHER Cross, Salford, “ Velvets, &c.” 

3715. RevBpen Jonn Harrison, Stanhope-street, Euston-road, London, 
** Raising and lowering carriage heads, &c.” 

3719. Georce Lams Scott, Manchester, ‘Moulds for casting steel 
ingots.”—7th December, 1872. 

3732. Samuet HILt, Southwark, Surrey,“ Tubular refrigerating or cooling 
apparatus.”—9th December, 1872. 

3746. CHARLES Harvey, Mill-strect, Preston, “ Washing, wringing, and 
mangling machines.”—10¢h December, 1872. 

3762. SterHeN TuDDENHAM, Union-place, Lambeth-road, Surrey, “ Orna- 
mental metal work.”—11th December, 1872. 

3794. ADOLPH KoETTGEN, Broad-strect, London, ‘‘Cooking and bakers’ 
ovens.” — A communication from Jacob Joachim Kunstiidter.—1l4th 
December, 1872. 

2473, Robert Stone, Liverpool, “Concrete for surfacing or laying road- 
ways, &c.” 

2475. Ormrop INGHAM, Lidgate, near Todmorden, ** Pickers for looms for 



































weaving.” —20th August, 1572. 
2491. CHARLES Feix Sesite, Paris, ‘ Schisto-asphaltic and bituminous- 
” 


beton. 

2494. THomas ALDRIDGE WesTON, Ridgewood, New Jersey, U.S., “ Friction 
clutches.” 

2405. Jonn WINSKILL, Settle, “ Limekilns.”—22nd Avgust, 1872. 

2509. THomas Hewnperson, Liverpool, ‘Supplying fuel to furnaces, and 
removing clinkers from them.” 

2511. WitLiam CaRwoop, Queen-street, Finsbury, London, “ Presses for 
letter-press printing.” —23rd Avgust, 1872. 

2528. JoHN FREDERICK Parker and ARTHUR WapE, Birmingham, *‘ Coal 
and petroleum of hydrocarbon gas, &c.”—26th August, 1872. 

2548. ARTHUR Bryce, Alloa, N.B., “Branding casks, barrels, &c.”—27th 
August, 1872. 

2554. Joun Macintosu, Bayswater, London, and Wituiam Boacerr, 
Chelsea, London, “ Life preservers, &c.” 

2559. JosepH THroporr Dann, Cowley-road, North Brixton, ‘‘ Washing, 
concentrating, and amalgamating ores of precious metals.”—A com- 
munication from William Rickard. 





All persons having un interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 
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Holborn, to Mr. Bennet Woodcroft, her Majesty’s Patent-office, South- 
mpton-buildings, Chancery-lane, London, 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts ave classifie! and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
3859. R. H. Taunton, Birmingham, ** Tubulous boilers.” — Dated 19th 
December, 1872. : 

This invention consists in suitably fitting into the meeting faces of 
the heads and caps of tubulous boilers V or wedge-shaped metal annular 
rings for obtaining steam tight joints ; the invention also relates to the 
formation of V or wedge-shaped collars upon the heads or caps for fitting 
into corresponding grooves in the caps or heads or wpon the plain faces of 
the caps or heads without grooves if preferred. 


Class 2.-TRANSPORT. 

Tncluding Railways and Plant, Road-making, Steain Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1805. E. Sacre, London, “ Road stcaiers, dc.” —Dated Lith June, 1872. 
According to this provisional specification the steam engine works 

pumps pumping into an accumulator with variable load, and from the 

accumulator the water passes to water engines geared with the driving 
axle. 

18ll. W. A. LyrrLe, London, “ Iron sleepers for railways.” —Dated loth June, 

2) 


ia 

The features of novelty are, First, the construction of metallic railway 
sleepers of that description of cast iron known as “ malleable” or 
annealed ; Secondly, the improvement of pig iron by partial refining, so 
as to reduce the percentage of its earthy impurities, prior to its use in 
the formation of castings intended to be made malleable or decarbonised ; 
Thirdly, the utilisation of iron thus refined and decarbonised or made 
malleable to the subsequent manufacture of wrought iron without 
puddling ; Fourthly, the employment of cither Hoffman’s kiln arrange- 
ment, or an archway furnace titted with «n internal tramway and peculiar 
fireproof trucks for the continuous treatment of large quantities of cast- 
ings ; Fifthly, the application of cast iron thus prepared as a substitute 
for wrought iron in various works of heavy construction now executed 
by forging. 
=. J. RiEBeR, London, * Propulsion of wheeled vehicles,” —Dated 1ith Juncs 

872. 

The invention consists in the combination with a crank or cranks on 
the driving axle of a long hand lever or levers mounted on a fulcrum on, 
the carriage framing, and connected to the crank or cranks by a suitable 
rod or rods. A three-throw crank axle and a similar number of levers is 
preferably employed. Multiplying gear may be provided on the driving 
axle for ascending hills. 

1814. W. A. Lyrtxe, London, “ Tramways and railways.” —Dated 17th June, 
1872. 

The features of novelty are, First, the substitution of asphalte for iron 
in the formation of rails or trucks for tramways ; Secondly, the laying 
of asphalte for such « purpose in iron troughs or between protecting 
edgings made either of iron or of paving stones ; Thirdly, the substitution 
of asphalte in blocks or otherwise for the other materials now used in 
making railway sleepers; Fourthly, rendering asphalte for such pur- 
poses more elastic by combining with it dry powdered peat, or spent tan, 
or sawdust. 

1824. F. Hetmore, London, “ Facilitating writing and reading in vehicles 
in motion.” —Dated 17th June, 1872. 

This consists of a case with a sliding flap and a guide bar; the flap can 
he drawn out with, say,a sheet of note paper upon it as each line is 
finished. The case is suspended round the neck of the writer and holds 
a supply of writing material. 

1832. W. 8. Taytor, Edinburgh, “ Tramway engines ai! carriages.” —Dated 
18th June, 1872. 

This invention consists in driving the portable engines of tramway 
carriages by compressed air stored in supplying receivers composed of a 
number of steel tubes not larger than fifteen inches in diameter, and of # 
length suitable to be ranged longitudinally or transversely below the 
carriage frame and axles as one receiver by being all joined together by 
branches or at the ends, which would combine great strength with light- 
ness. The supplying receiver of each engine and carriage would have 
a safety valve and pressure gauge and a receiving valve in the duct lead- 
ing to the engine, and would be filled and charged to the desired pressure 
from stationary magazines, into which the air would be forced by sets of 
air-foreing pumps worked by steam or other motive engines, all erected 
at suitable stations along the line of the tramways, as from three to 
twelve miles apart, according to the nature of the gradients and power 
required to drive the engines between the stations. This primary 
charging magazine is constructed in the same manner as the other supply 
receiver of a set of small light steel tubes connected at their ends as one 
reservoir, the pressure in which is always maintained higher than that 
desired in the receiver which it charges, and regulated by pressure 
gauges and safety valve. . The tramway air engine would, by preference, 
be mounted on the frame supporting the body of the carriage for the 
passengers, with two longitudinal rows of central seats above, and two 
side seats below and inside, under the one end of which the cylinders 
would be placed, the sliding crossheads of which are connected to crank 
pins set at right angles to each other, projecting out from the two 
traction wheels on the fore axle by ordinary connecting rods; the 
two wheels of the near shaft, the periphery of which would just 
clear the cylinder covers, are connected by crank pins in them, and a 
straight parallel acting connecting rod clear of the cylinder connecting 
rods; as a four-wheeled coupled engine carrying the carriage hy springs 
placed between the bushes of the main frame carrying the cylinders, or 
between that and the carriage body. For steering this improved combined 
air engine and trimway passenger carriage a pair of small stecring wheels 
on their shaft and bogie is mounted at each end, so as to be raised out of 
or lowered into the groves of the tramway at the time required, and at 
whichever end is the leading one for the time being. 

1834. A. M. Ciark, London, “Railway carriage brakes.”—A communication. 
—Dated 18th June, 1872. 
A vertical brake rod has a screwed end passing through a nut on the 
frame of the carriage, and at its lower extremity carries a block with a 
channel cut therein to receive a flexible metallic brake strap to which 
the brake blocks are fixed, said brake rod being operated by a hand 
wheel at top. 
1840. R. Kun, Loadon, “ Pacing of roads and other pluces.”—Dated 18th 
June, 1872. 2 

This relates to rammers or cutting tools for ramming and cutting stone 
by power. 

1857. W. Dawes, Leeds, ‘‘ Locomotive steam engines.” —Dated 20th June, 1872. 

In this invention, the First part bas for its object economy in the quan- 
tity of fuel and water required for 2 given load and distance, and is 
realised or effected by what may be called ‘‘ double expansive,” or “ com- 
pound non-condensing engines,” which produce an expansion of eight to 
twelve times, in lieu of four to six, as heretofore. The Second part has 
reference to stability or steady “running” at high speeds ; this is effected 
by so applying or using the above-named engines that the two driving 
axles and pairs of wheels may be “‘ driven” or actuated separately by the 
steam (with such engines) without the use of coupling or connecting 
rods (for coupling only), between the said wheels and axles. The Third 
part consists in the use of “ inside couplings,” where a modified arrange- 
ment or application of the said engines renders it desirable to couple 
the two pairs of driving wheels. The Fourth part consists in an elastic 
steam-tight ‘ packing-box substitute” for the trunnions of oscillating 
cylinders, when it is desirable to use such cylinders or engines, in carry- 
ing out this invention. Also the same “ packing-box substitute” applied 
to the rods or “ spindles ” of the main or cylinder valves. f 
1861. T. Lyncu, Ennishowen, Donegal, “ Preventing collisions on railways.’ 

—Dated 20th June, 1872. 

This invention consists, First, in applying brake power direct to the 
driving wheels of locomotive engines through the medium of friction 
straps and flanged drums. Secondly, employing friction strap brakes 
upon the running wheels of carriages throughout the train, rendered self- 
acting by weighted levers and drawing chain. Thirdly, previding loco- 
motives with projecting shield bars and rasp-brakes in conjunction with 
revolving pom Lastly, constructing and employing a guard truck with 
wedge-shaped rasp brakes for protecting the rear of the train, 

1889. W. R. Lake, London, “ Check-tickets."—A communication.—Dated 
22nd June, 1872 : E 

This improved ticket is intended to be used with a punch, and is more 
especially designed and adapted for the use of guards or conductors on 
railway trains and steamboats, but it is also applicable for use in 
restaurants, saloons, shops, stores, and warehouses, in place of the ordi- 
nary checks employed therein. The aforesaid ticket is a double or dupli- 
cate ticket composed of two thicknesses of paper or other material 
folded together, or of a single, thickness of the material made of two 
layers pressed together, so as to be capable of being readily separated 
into duplicate parts ; the two sides of the ticket are printed in duplicate 
as to the general matter thereof, and are arranged with the correspond- 
ing matter directly opposite, so that in punching or perferating the 
ticket the same matter, names, figures, or other symbols in duplicate 
will be perforated on each side, and by dividing the ticket after it has 











been perforated the two parts er duplicates will correspoud, The two 
parts serve as a check on the persons baying or receiving the same, 
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These tickets the inventor puts up in packages with the folded edges 
lying in one direction, and forming one edge of the package. 
1913. A. M. Cuark, London, “ Distress rudder and drag for vessels.”"—A 
communication.— Dated 24th June, 1872. 
Loading the lower part of a distress rudder to cause it to float in an 
upright position, and hinging it to a post to steady it. Also hinging 
wings to the sides to convert it into a drag if required, or for steering. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

1792. J. W. Bretuerick, Over Darwen, Lancashire, “ Sizing an! varnishing 

healds.”—Dated 14th June, 1872. 

The object of this invention is the construction of mechanism or appa- 
ratus which will effectually perform both the sizing and varnishing 
processes, and admits of the ready removal of the brushes employed for 
cleansing or renewing the same. 

1808. J. J. Srorr, Preston, *‘ Revolving collars for spinning, &c.”—Dated 

15th June, 1872. 

The novelty of this invention is that, instead of the spindle revolving 
and the collar remaining stationary, the spindle is stationary and the 
collar revolves, by which means the spindle, being a fixture, the action of 
the flyer (if there is one) or the collar without will be very steady with 
less friction and greater speed attained. 

1809. M. Taytor, Over Deriwen, Lancashire, ‘ Loois.”—Dated 15th June, 

1872. 

The object of this invention is, First, the construction of looms for 
weaving, and relates specially to the construction of mechanism whereby 
the reed is rendered self-acting, cither as fast reed or loose reed, or the 
two combined. Secondly, the improvements relate to the construction of 
a picker of simple and durable construction, 

1818. W. Campion, Nottingham, *‘ Seaminy or stitching together the seams of 

looped or knitted fabrics.” — Dated 17th June, 1872. 

This invention consists in forming the seam on the right side of the 
fabric and the stitch to traverse diagonally from a loop of one edge toa 
loop of the other edge of the fabric being seamed, whereby a superior 
appearance and more elastic seam is produced than by the means hercto- 
fore adopted. 

1819. L. Linptey, Nottingham, ** Dressing ov stretching and jinishing lace 
ce.” —Dated Vith June, 1872. ; 

The inventien consists in the use of two endless bands of pins passing 
through divergent guides and over guide rollers, the fabric being carried 
by such bands of pins into contact with one or more heated cylinders, and 
thereby being dried and finished. 


Class 4.-AGRICULTURE. 
Tucluding Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
1slo. A. McGrecor, Bedjord Leigh, Lancashire, ** Horse rakes.”—Dated 1ith 
June, 1872. 

rhis invention is applicable to that class of horse rakes which it is 
customary to provide with a seat for the driver. In this arrangement 
the seat is placed over the main axle, and connected to and supported from 
the rocking frame by means of an iron bar bent to clear the lifting bar, 
and; jointed to a bracket with its centre Iplaced slightly forward |of the 
main axle, so that the weight of the driver sitting on the seat tends to 
balance the weight of the tines, the seat falling and rising as the tines are 
ised or lowered. 
+. Russeii, Airy Moorside, Yorkshire, ‘‘ Horse hoes.”-—Dated 17th 
une, 1872. 

This invention consists principally of a frame carried on wheels and 
provided with a transverse slide on which are adjustable three hoes. 
Two other hves are fixed to two longitudinal bars and are capable of 
rising «and falling, and all the hoes are mounted so as to be capable of 
being set nearer together or further apart to suit different widths of corn. 
The front end of the frame is supported on two small wheels, and it is 
suided by a handle at the rear. 

1820. J. T. B. Porter, Lincoln, “* Rotary spader or digging machine.” —Dated 
17th June, 1872. 

This invention relates to rotary spading or digging machines, and more 
particularly to improvements in the machine forming the subject of the 
invention for which letters patent were granted to Edwin Addison 
Phillips, bearing date the 10th day of March, a.p. 1865, No. 671. The said 
invention consists chiefly in novel contrivances applied in combination 
with the travelling wheels and digging mechanism for raising the latter 
froin the ground, so that the machine may be readily adjusted to be drawn 
from place to place along roads or other ways, or moved from one part of 
a tield to another part of the field without digging. The said invention 
also consists in the peculiar construction of parts of the said machine. 
He constructs these improved machines either single or double, and 
of any required width, and he adapts them for either horse or steam 
power, 

1826. J. H. Jounxsos, Loudon, ‘‘ Reaping and mowing machines.”—Dated 
17th June, 1872. 

This invention relates to various important modifications in reaping 
and mowing machines, and consists, First, in the modification of the 
teeth of the cutting knife. Secondly, the axes of the connecting rod and 
of the knife are made hollow so as to form an oil reservoir and prevent 
inert strains ; the regular lubrication of the axes is thus readily obtained 
by means of centrifugal force and inertia. Thirdly, in the means 
employed to compensate for the play in the cutter bar. Fourthly, in the 
modification of the gear which is moved by the feet and placed in front 
of the driver, and which admits of the rakes and cutting knife being 
put in gear and their motion being arrested instantaneously. Fifthly, in 
the mode of setting or attaching the horses, which is effected by means 
of two saddles distributing the weight of the driver on the back of the 
horses. Sixthly, in the jointing or hinging of the teeth of the rake su as 
to admit of their rectilinear or rotary motion. Seventhly, in the means 
employed in order to obtain this motion, 



















1827. W. R. Lake, London, “ Harvesting mackines.”—A communication.— 
Dated 17th June, 1872. 

This invention relates to that class of harvesiters known as two-whecled 
mutwchines, and may be used either for mowing or reaping. The frame is 
made of a continuous bar of wrought iron set up edgewise and bent into 
the required form. The tongue extends to the rear of the frame and 
forms a point of suspension for the coupling arm. The inner shoe is con- 
structed with a rearward projection in combination with the coupling 
arm extending from the rear of the said shoe to the rear of the frame, 
and a drag bar extends from the front of the said shoe and is connected 
directly or intermediately with the tongue. There is a drag bar and 
draught rod anda forked pitman in combination with a ball on a knife 
head. 

1828. W. R. Lake, London, ** Harvesting machines.”—A conimunication.— 
Dated 1lith June, 1872. 

This invention relates to that class of harvesters known as one-wheeled 
machines, and may be used either for mowing or reaping. In combination 
with a parallel motion the inventor uses a drag bar, suspending lever, and 
flexibie connection. The main beam of the grain platform has an inward 
extension on which a raking apyxiratus is situated, the latter being in 
combination with the parallel motion, suspending devices, and inner 
shoe, The parallel motion has a ball-and-socket joint in combination 
with the drag bar and tilting lever. The ball-and-socket connection 
permits the tilting of the finger bar. 

1833. S. Lewin, Poole, Dorsetsi sire, ** Plorghs.”— Dated 18th June, 1872 

This invention relates toa construction and arrangement of several 
ploughs mounted side by side on the hind axle of a wheel carriage, 
whereby the draught is relieved of weight, the depth and width of the 
furrows being adjustable by setting levers, arms, and rods attached to 
each plough in different positions. 

1843. G. C. OGLE, Ripley, Derbyshire, *‘ Mowing and reaping machines.” — 
Dated 19th June, 1872. 

_ The inventor elevates the shafts or pole to the height of the shafts used 

in ordinary carts or other s‘tmilar vehicles, thus giving the horse or horses 

power to turn, steer, or back without chafing their legs. 

1898, W. D. Brown, Turin, Forfarshire, “* Reaping machines.”—Dated 20th 
June, 1872. 

_ This invention relates to a new or improved arrangement or combina- 
tion of mechanism for actu ating and regulating the speed of the “reel” or 
its equivalent in sheaf delivery reaping machines, and consists in fixing a 
bevel wheel provided with two or more sets of teeth arranged at different 
radii from the centre of tlre wheel on the shaft whereon the drum on 
which the machine is sup ported is situated. 

1875. G. 'T. Bousrtetp, Brixton, “‘ Rotary ploughs.”—A communicetion. 
Dated. 21st June, 1872. 

This provisional specification describes au apparatus for ploughing 
by means of teeth on a rotary wheel and actuated by cams on the axle of 
the wheel. 








1944. J. H. Jounson, London, “ Sifting or bolting machines.” —A communi- 
cation. —Dated 27th June, 1872, 

_ This invention relates to mechanical sifters or “ bolters,” and consists, 
in addition to any of the mechanical sifters or “ bolters” now in use, of 
‘nm air compressing apparatus in the form of a double bellows, with a 
rising and falling air chest or reservoir for supplying the air to perforated 
tonduits or passages waich distribute the same in thin sheets under the 
olting frames and on (o the ordinary sieye tables, The same arrange: 


ment of bellows and air reservoir is also made by a atboring contri- 

vance, tu direct the sifted flour or other substance down one or the other 

of two descending spouts, according as the machine is working in its 
norm} condition or otherwise. 

1948. F. J. CHeesprovucn, Liverpool, ‘‘ Process of manufacturing oil and 
oilcake from seeds, an! in the machinery to be used therein.” —A commu- 
nication.—Dated 27th June, 1872. 

The First part of the improvements to which the invention relates 
consists in the direct application of steam jets to heat and moisten the 
crushed meal in the mulling bed of a chasing mill. The Second part 
relates to dispensing entirely with the chasing mill and mulling bed, and 
heating and moistening by steam jets the crushed meal as it is delivered 
frum the crusbing rollers. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pupes, 
and House Fittings, Warming, Ventilating, &c. 
i863. E. Housman, Bromsgrove, Worcestershire, * Heating and ventilating.” 
—Dated th June, 1872. 

This invention consists,in heating and ventilating buildings and 
structures by circulating fhrough them a current of heated air, the 
motion of which is produced by the ascending force of a column of hot 
aur from a hot air shaft or chamber below the level of the building. The 
hot air shaft or chamber is heated by a stove or other source of heat, and 
the said shaft communicates at bottom with the outer air and at top with 
the building to be heated and ventilated. The supply orifices at the top 
of the shaft through which the heated air passes to the building, and the 
escape orifices, by which the warm air passes from the building, are pro- 
vided with valves, the closing appliances of the said valves being so 
arranged that they may be connected together and simultaneously 
worked. The action of the apparatus is as follows :—The air in the shaft 
having been heated, the supply orifices at top are gradually opened, and 
heated air from the shaft allowed to ascend into the building. When the 
heated air no longer ascends from the shaft the escape and supply orifices 
in the building are gradually opened and the valves of the supply and 
escape orifices are connected together, so that their acting areas may 
simultaneously expand or contract to the same extent. By this inven- 
tion descending currents entering the building from the external atmo- 
sphere are prevented, and a uniform displacement and renewal of warm 
air in the building effected. 


Class 6.—FIRE-ARMS. 

Includina Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coust Defence, Gun Carriages, de. 
1825, W. 8. Rivey, Birmingham, “ Breech cand muzzle-loading fire-arms,”— 

Dated 17th June, 1872. 

This invention consists, First, in certain arrangements for fastening down 
the barrel to break off and unfasten the same. Secondly, certain arrange- 
ments or combinations of the parts called fore ends in all kinds of fire- 
arms. Thirdly, this invention consists of a solid but ordinary bolt 
passing through fore end in the usual way. Fourthly, it further consists 
of a solid round bolt and lever passing into fore end, the lever being 
shaped to lie down on the underside of fore end wood, the same bein, 
level with eutside of wood but slightly protruding at end, which is shaped 
to form a thumb hold. This invention in cartridges consists of the 
formation of the base, which is made of a conical shape instead of a 
common square end as now used, so bringing the powder more within 
the fire of the cap and so giving greater shooting power to the gun. 

1830. R. Boyp, London, ‘‘ Projectiles.’-A communication.—Dated 18th 
June, 1872. 

The application to projectiles and use of a permanent core of any 
material lighter in gravity than the projectile itself, and in constructing 
such projectiles, or hollow projectiles generally, in such manner that the 
core may be more conveniently placed and centred and held therein 
than heretofore. 

1895 J. F. Swinsurn, Birmingham, “ Breech-loading small avms.”—Dated 
22nd June, 1872. 

This invention refers to the extraction of the empty cartridge cases 
principally from small arms in which the breech is opened and closed by 
a hinged rising and falling block. According to this invention the forked 
extractor is worked by a sliding bar operated by the hand lever and 
falling block. This bar slides on the trigger plate, its fore end being 
situated near the tail of the extractor and its rear end near the axis of the 
hand lever. On depressing the hand lever to open the breech a shoulder 
near the joint of the hand lever urges forward the sliding bar, and the 
latter causes the extractor to start the ~— cartridge case from the 
barrel. As the falling block completes its descent, its front lower ends 
strikes an incline on the sliding bar, communicates to it a rapld motion, 
and causes the complete extraction of the empty case. The sliding bar 
may be situated in a mortice in the side of the shoe or body, the extract- 
ing hook or fork being on its fore end. In this arrangement the sliding 
bar is worked by a nearly vertical arm behind the heel of the falling 
block, the said arm being operated upen by the falling block when the 
latter is depressed to open the breech. 


Class '7.—-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress; dc. 
1810. R. Te.vorn, Birmingham, “ Castors for furniture.”—Dated 15th June 
1872 


This invention consists in surrounding the bowls or rollers of castors 
when made of China, porcelain, earthenware, glass, slate, or other fired, 
glazed, or vitrified material, or malleable composition, with a band or 
bands, or ring or rings of india-rubber, plain or coloured, 

1829. H. Ferepay, London, “ Tin and other metals for sifting seeds, coal 
cinders, &c.”—Dated 18th June, 1872. 

The inventor first provides a tin or other receptacle made of hard or soft 
metal in a variety of shapes, which receptacle receives a slight motion, 
and the separation or sifting of the substances takes place. The machine 
is constructed as follows:—A hollow cylindrical tube of l4in. by l0in., 
with circumference of 32in. (or any other convenient shape and size), 
closed at both ends with air-tight ends, with a hollow cover fastened to 
the outer cylinder by a hinge with a rim, and fastening with a snap or 
other fastening; the inside of the apparatus is divided in half; the 
upper half is enclosed and forms a half circle, and forms the receptable 
for the seed or other substance to be sifted; the other half of the circle is 
left for the reception of the refuse or siftings, and can be made remo- 
vable ; the sifter is inserted midway between the two divisions, and may 
be made curved, straight, or in any other shape to suit the form of the 
outer tube. The whole is stood on a round or other shaped foot, and 
ornamented with handles. 

1841. J. Cross, Farnworth, Lancashire, “ Rubbers for washing clothes.” — 
Dated 29th June, 1872. 

This invention consists in connecting with any description of washing 
rubber one or more cases or frames for holding or containing one or more 
tablets of soap or other washing material, so that the clothes or other 
articles can be Jmanipulated on the rubber and soap as required, and 
thereby avoid the interruption and delay arising from using the soap or 
other material by the hand, 

1848. T. Morris, T. FLercner, M. Kewry, and C, Frercner, Manchester, 
“* Spring mattresses aud other articles for sitting dnd reelining upon.” — 
Dated 19th June, 1872. 

The features of novelty in this invention consist in connecting flat 
metallic plates together in a longitudinal and lateral direction by means 
of spiral, metallic, or other suitable extension springs, so producing an 
elastic surface or net work, which may be distended upon a suitable frame- 
work, as and for all the purposes described. 

1855. H. E. Puitirpson,{ Dublin, “‘ Improved, pallias.”—Dated 20th June, 
1872. 

This pallias consists of a series of laths hinged together with webbing 


or metal hinges, forming a frame which is light, portable, and cleanly, to 
receive a bed or mattress. 


Class 8,—CHEMICAL, 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 





Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smetting 
Glass, Pottery, Cement, Paint, Manures, dc. 


1791. J. H. Jounson, London, “ Separation and utilisation of volatile and 
condensible gases.” —A communication.—Dated 14th June, 1872. 

This invention consists in separating volatile and condensible gases in 
a liquid form from the solution or solid containing the same by powerful 
mechanical compression exerted by a plunger working in a cylinder or 
“separator” in connection with a vacuum producer. The separated gas 
in its liquid state is conveyed to the worm of a condenser, and the water 
or liquid from which it has been separated, and which remains in the 
lower part of the “separator,” isconveyed to the body of thecondenser. The 
gas is ae from the worm into the valve chest of a motive power 
engine, and after having acted upon the piston returns by an escape 
and cock back to the body of the condenser to be absorbed again by the 
water therein and pumped back into the separator, where it is again sepa- 
rated from the solution and liquified by the corabined action of the vacuum 
and pressure, and again discharged to the condenser and engine or used 
for other purposes, 





aye, ¢. H. Jonnxon, Loitdon, “ Jron.”—A communication.—Dated lith 
tne, 1872. 

This invention consists in the puddling of iron by the employnient in 
combination of a rotary puddling vessel (by preference such as is 
described in the specification of the patent No. 2612, 1871) and a heat 
restorer or regenerator, by preference such as is referred to in the pro- 
visional specification No. 50, 1872. 





Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, Blectro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, i 

1822. M. Dousett, London, ‘* Transmission of telegraphic dispatches," A 

communication.—Dated 17th June, 1872. 

This consists of appliances for gathering a dispatch and increasing 

its strength, so that it is received stronger instead of weaker than when 
set. 





Class 10._MISCBLLANEOUS. 
Including all Patents not found under the preceding heads, 
1798. W. P, Mappisox, Dewsbury, Yorkshire, “‘ Apparatus for raising 
water.”—Dated 14th June, 1872. 

This invention relates to improved means and apparatus for raising 
water from mines and other low levels, and consists in the direct applica- 
tion of compressed air to the surface of the water without the interven 
tion of pumps. A tank is placed in the sump of the mine in which the 
water is collected ; air compressing cylinders are contained in 
and are supplied with clack valves through which the water flows. The 
ae pace air then forces the water through a vertical main pipe to the 
level required ; but if the height be very great anvther series of apparatus 
may be applied between the lowest level and the top of the mine, the 
water being forced first into the upper tank and then to the surface. 





LANCASHIRE TRADE NOTES. 
(From our own Correspondent.) 
POSITION AND PROSPECTS OF THE IRON TRADE: Strikes—ScarciTY 
OF COAL. 

Dvurine the past week there has been little animation in the 
iron trade. There has been a fair attendance on the Manchester 
Exchange ; inquiries have not been numerous, but full prices have 
been maintained ; ordinary bars sell at from £11 to £12; steady. 
and rates stiffening. The locomotive builders and mechanical en- 
gineering trades generally in Manchester are busy. In Bolton there 
are plenty of orders, except as rds those who principally supply 
the Russian market, now cl for the season. The mills and 
forges of Wigan, Bolton, and Warrington, are actively employed, 
As regards strikes I have no fresh trouble to record, the 
being tolerably quiet. The price of coal is rising, beeause of the 
determination of the men not to increase the output. Furnaee 
coal is 20s., engine slack about 15s., and house coal ranges from 
2is, 8d. to 23s, 4d., and the tendency of the market is upward. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE IRONMASTERS AND THE WAGES QUESTION: Meeting in Bir- 
mingham yesterday, and the resolution passed—EFFECTS OF THE 
RESOLUTION UPON THE MARKET—FOREBODINGS aS TO HIGHER 
QUOTATIONS OF FUEL AND IRON AT QUARTER-DAY, NEXT WEEK— 
GREAT DEMAND FOR SHEETS—THE PRICE OF COAL AND THE RATS 
OF WAGES—THE DEMAND FOR COAL: Effect upon supply of the 
new drainage scheme—THE GENERAL MANUFACTURES ¢ 4 review 
of the twelvemonth ; The prospects of 1873—FatLURE—THE METAL 
MARKET IN 1872: Jron, steel, copper, and its varied quotations : 
Tin and its frequent changes; tin plates; lead ; spelter—THE COL- 
LIERY MANAGERS, 

To-pay (Thursday) there was a special meeting of the Ironmasters’ 
Association to consider the resolution passed at a mass of 
ironworkers held at Wednesbury on Monday. The men asse’ 
because of the inability of the Conciliation Board to come to terms 
upon the question of the wages to be paid in the ensuing three or 
six months. The masters’ offer was to continue to pay the present 
high rate of wages in the proportion of 12s, 6d. per ton for puddling 
during three or six months, at the option of the men, and in the 
meantime arrange a basis for the future. The men on their part 
asked to be allowed to work at present rates till Lady-day, and 
then till Midsummer at wages based on the ave’ rices of the 
twelve selected firms obt 1 during the last h 1872, or at 
present rates for three months subject to advances in 
to the rise, if any, in iron during the three months, dering 
the brief notice and the holiday time, there was a numerous 
attendance of the trade. Mr, George J. Barker, the chairman of 
the association, presided. After much discussion it was re- 
solved :—In substance that the decision before come to be con- 
firmed, and the men be offered 12s, 6d. in the three or six 
months, at their option. A future wage basis to be in the mean- 
time arranged. Remarks upon the ironmasters by Mr. Capper, 
the men’s paid local secretary, were condemned, and he was 
declared unfit for a place at the Conciliation Board. The chair- 
man declined to meet him again off the board. 

The time that elapsed before the close of ‘Change after the 
decision of the ir ters b known was too short to allow 
of much manifestation of the views of the trade upon it, As far, 
however, as could be perceived, it had the effect of strengtheni 
rices, while it certainly was a relief to those persons who ha 

m anxiously awaiting the determination to which the masters 
might come, 

The market, however, was oppressed with a foreboding of 
higher quotations for fael and iron. It looks forward to the 
quarterly meetings, which will be held next week, with consider- 
able apprehension. It cannot be said that the works are fully 
employed in any department but that of sheets, for which the 
demand keeps increasing. 

The demand for coal still keeps ahead of the supply, but few of 
the colliers have been at work since Christmas Day, and as a 
consequence there is a large accumulation of trucks and boats 
waiting at the collieries to be loaded. 

In the event of a good demand for Staffordshire feos sastaring 
up it would be in ble even at any prices for, the eries of 
the district to yield the supplies that would be demanded. 
Directly, however, that these drainage commissioncrs have got 
well to work the increase in the quantity brought up, and the 
diminished expense of getting it, will be conspicuous. 

The manufacturers of the general wares of this district have 
hitherto all the year been seriously incommoded by the direction 
which the iron market has taken. Throughout nearly the first 
three-quarters of the year leading producers were occupied upor 
orders received when the prices of iron were low. , how- 
ever, they had to advance their quotations orders fell off, and u 
to a fortnight ago had for wuks been oony ok. tae 
was so notwithstanding that in some branches there were de- 
clared reductions falling close upon the lower quotations of the 
ironmasters. But now matters are beginning te revive—in cer- 
tain instances, to revive conspicuously. In no department is this 
seen, agg = more than in that which relates to the 
industry. e makers of galvanised and corrugated sheets are 
again filled up with orders to the extent that they do not care to 
accept specifications. If they would they might book many mere 
orders, and book them not alone at present —— but at prices 
moving with future advances in iron. But there is so unsatisfac 
tory a feeling as to what may prove to be the character of the 
future in matters of business that consumers are unable to place 
all the orders that they would in 
duced hereabouts in which irom is the 

The history of the metal market in 1872 has beem 
exceptional, chiefly on account of the enormous prices to whic! 
iron ran up d nine months of the year, together with the 
sudden collapse which ensued at aoe : — 
the maximum. Certainly, in respect of 0 of Sout 
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Staffordshire, there never were such prices quoted in modern times 
asin August last and in the two previous months. The other 
leading metals have experienced nothing like the change indi- 
cated in respect of iron, Of course steel has sympathised with its 
parent iron. There has been comparatively little alteration in 
respect of copper, and tin has receded. Lead is better, and 
spelter is about as it was twelve months ago. The year’s busi- 
ness cannot on the whole be said to have been satisfactory. 
Whether in 1873 recent history will repeat itself, and we shall have 
1872 over again, remains to be seen. Certainly the condition of 
affairs which existed at the close of last year is beginning to re- 
appear. The langour that has come over the ironmarket, with 
which the other metals sympathise, is ny sem, and alike 
iron and other metals are all firm, and some of them advancing in 
orice as the year opens. If only quotations can be kept from 
orcing themselves to an for ie Me - height, then it may, we 
think be fairly assumed that a year of steady business is before 
the market. . 

In steel it does not seem probable that the advantage which 
the prices of December of this year have gained over those of 
December of last year are likely to be lost in the ensuing twelve 
months. All the expenses connected with the manufacture are 
increasing, without there being a likelihood of much falling off in 
the demand for the product. : 

The position of copper in the market is improving, and the im- 
provement must be more marked if, as is likely, there should be a 
bond fide revival of trade in the ensuing year. Sheathing has lost on 
the minimum prices £3, comparing ber with ; but 
if we should compare December, 1871, with December of 1870, we 
should find that the same article —— £21—the £73 of 
December, 1870, having become £94 in the December of 1871. We 
hardly expect a repetition of that great improvement ; still it 
must be remembered that sheathing and sheets are considerably 
cheaper than they were twelve months ago. All the other denomi- 
nations of copper are pretty much the same relatively as they were 
a year ago. Brass has secured an advance upon December, 1871, 
but it is a considerable advance upon the prices of December, 1870, 
at — time sheets were 74d., wire was 7d., and tubes were {d. 
per lb, 

Tin has seen considerable vicissitudes during the year. 1872 
opened with blocks at £148; £4 was lost in the first month, but 
the £144 which was then (in February) quoted became in March 
£154; £9 more was gained in April, when blocks left off at £163 
asa minimum; £3 was lost in May, and £6 in June, when £154 was 
the price; but £5 was recovered in July, for at the close of that 
month blocks were at £159. Again the scale turned, and August 
closed with £152 as the quotation; yet again there is a rebound, 
and blocks are £157 at the.close of September. But more than was 
gained in September was lost in October, inasmuch as at the close 
of that month blocks were at £148. A steadier decline marked 
November, for during that dreary month the drop was only £3, 
blocks being last month £145. The quotations, though 20s, under 
those of last month, yet are higher than they have been during 
December, for in the week ending the 13th ult. they were £141. 
Thus it will be seen that the ups and downs of tin have been 
noticeable in a special degree. Blocks are worse than twelve 
months ago by £12; let it, however, be stated that they were better 
in December, 1871, than they were in December last by #22, and 
so on the ,other descriptions. But I say of tin as I say of 
copper, that I do not expect 1873 to display such a rise on 1872 
as 1871 did on 1870, Still, I wish your readers to note the prices 
that have now and in ruled in the past year, and to observe 
that Australia is not likely to yield us supplies which will largely 
influence the market for some time to come. 

Tin plates have shared in the vicissitudes of the iron and tin 
market, and their prospects, not at present gloomy, are rapidly 
brightening. 

Lead has steadily increased in value during some time past. 
In the recent few months it has been regularly advancing, and it 
appears destined to continue its onward movement. English 
W.B. pig has secured a rise of between £3 and £4 during the 
year, and that, excepting white lead, the other descriptions have 
shared in the prosperity. This is the more gratifying to vendors 
because the prices at the close of 1871 were, with very little 
exception, those of December, 1870. The comparative want of 
= with which a few of the lead mines were worked up to the 

eginning of this year seems to be giving way to a decidedly 
better return for the capital invested, in instances of some note. 

Spelter has secured for itself a firm footing at its present figure, 
which is only 10s. more than the quotations of a year ago, but 
which is £6 more than that of two years ago, for in December, 
1870, it stood at £17 10s. to £18. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE STRIKE: Stoppage of coal and ironworks in all directions— 
ASPECT OF THE IRONWORKS: Threat of the workmen to fall upon 
the parish--THE COLLIERS’ ‘‘ ROLE” — Mr. FOTHERGILL’S 

 WITHDRAWAL—DowLals Pits’ WoRKS ON “stop”: Opinion of 
an old workman; opinion of an authority—THE IRON TRADE: 
Business during the week—THE FoREST OF DEAN ENGINEMEN— 
LiLETTY SHENKIN COLLIERY—DUFFRYN—SCARCITY OF COAL— 
CoaL RATES 


Wir the last month of the year, and close of the last day, we 
seem in this part of the world to have reached the very darkest 
hour of trouble. For the last three or four days the streets of the 
principal towns have been thronged with workmen, and instead of 
the bustle and activity lately conspicuous in the works and about 
the collieries, all is silent and gloomy. The ironworks are virtually 
stopped, only sufficient being done to keep them in working order. 
Cyfarthfa Works, especially, look depressing in the extreme. 


From the mills opposite the Castle, to the mine and coal works |. 


extending three miles down the valley, scarcely any sign of vigour 
is to be met with. All this is of course due to the organised action 
of the ironmasters at their last meeting at Cardiff. Having there 
decided that the reduction must take place at the end of the 
month, the workmen have in most cases struck work until, at all 
events, the issue of a meeting between the men and masters held 
this week is known. That result before you go to press I hope to 
place before your readers. If unsatisfactory, one of the agents of 
the union stated, if the jironmasters will not yield or assent to 
arbitration, then an application is to be made to the local union 
workhouse for 80,000 ! The colliers’ réle is “ arbitration or 
bring out tools,” 

I have narrowly scrutinised the masses of strikers perambu- 
lating the streets, and have been much struck with the predomi- 
nance of young men over even middle-aged and old. Have the old 
men, with their riper judgment and more bitter experience, kept 
aloof? The question is one of interest, and I believe conveys its 
own answer. Meetings, delegate assemblies, are all the rage this 
week, and various forces are being gathered for the struggle. A 
step taken by Mr. Fothergill has aroused some hope. He has fol- 
lowed the track of a few leading gentlemen, owners of sea-coal 
collieries, and acceded to the wishes of the men ; but I learn from 
the best source that this departure from the course taken by the 
other ironmasters with their colliers is because the coal pits in 

uestion of Mr. Fothergill are in close proximity and character to 
those of the seacoal owners—the men in the other pits at Aber- 
dare and Merthyr varying in character, and, akin to those worked 
at Cyfarthfa and Dowlais, are to submit to a reduction. In man 
of the pits the coals have been left in. Some of the other pom 4 
owners have given way, and sanctioned the continuance of work 
at the old rate. Dowlais has postponed the notice a fortnight, but 
the opinion of the men that this fortnight is not at the reduced rate 
is doubtful. I take it that the reduction came into force with the 
beginning of the new year, and that the fortnight granted is only 
for the closing of contracts, On Monday the following men were 





**out” :—Rhymney, Tredegar, Cyfarthfa, Dowlais in part, 
me in part, Blaenavon, Nantyglo, Blaina, Abernaut. | 
‘Damping ” down of furnaces was the rule in many parts, but I | 
have noticed very clear indications another way than this, if the 
masters hope for a peaceful settlement. Speaking to an old 
collier lately, he remarked, if the — condition of things should 
— the men to work better and more perseveringly, then it is a 
good one.” 

The Forest of Dean enginemen and smiths are moving for an 
advance of wages. Ata meeting held on Christmas Day—of all 
days in the year !—one of the speakers said that the average wages 
were but 22s., and for this he had to work twelve hours per day. 
The expenses of living were such that a man, his wife, and six 
children would have but 1s. 11d. a day for food, boots, and 
clothing. It was agreed at the close to agitate for 5s. standard 


per day. 

Coal was quoted on Wednesday at Mountain Ash 26s. ; at Aber- 
dare, 24s, 

As I conclude this letter I learn the nasing at Cardiff has 
ended unsuccessfully ; the masters have refused arbitration, the 
men refuse to go to work at reduced wages, so I fear that a lock- 
out or general strike is inevitable. 

LaTER BY TELEGRAPH.—General strike throughout the iron- 
works of South Wales and Monmouthshire. An immense meeting 
has been held at the Drill Hall, Merthyr, to hear the delegate’s 
report from Cardiff meeting on Wednesday. There was great ex- 
citement ; strong speaking throughout. Eventually it was decided 
to take out the tools Friday morning and strike. A proposition 
to work on to March was overthrown. The town is full. Great 
determination exists. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW IRON MARKET: falling off in the trade—THE DIS- 
PUTES IN THE COAL TRADE: Famine prices of fucl : Suffering 
among the miners and the poorer classes generally ; Ejectment of 
miners from their dwelling-houses : Intimidation and rattening : 
Conference of miners’ deleyates7—THE EASTERN COAL-FIELDS—THE 
ScorrisH MINEOWNERS’ ASSOCIATION—THE CLYDE SHIPBUILD- 
ING TRADE OF 1872. 


Very little change has to be noted in the state of the iron market 
during the past week. Business has of course been affected by 
the holidays, and comparatively few transactions are taking place. 
The quotations for warrants are slightly under those of a week 
ago, but this is to be attributed solely to the temporary cessation 
of trade consequent upon the season of the year. The prices on 
Friday ranged from 118s. to 123s., closing at 121s. On Monday the 
closing figure was 119s., upon which there wasaslight improvement 
on Tuesday. I have just received from Mr. William Colvin his 
annual report of the Scotch pig iron trade during the year. 

From the official returns of the trade published by a committee 
of the Glasgow Association of Iron Merchants and Brokers, it 
appears that the anticipations I threw out last week in reference 
to the falling off in the trade are more than confirmed. In every 
case the figures there given represented the matter in even a more 
favourable light than is now done by the actual returns. 

Searcely any improvement has taken place with regard to the 
disputes in the coal trade, and fuel is still difficult to be had at 
famine prices, Much suffering has, as a result, been entailed upon 
the poorer members of the population, especially in the towns ; 
and various branches of trade have been materially crippled, the 
workmen in connection with which are feeling the effects of the 
miners’ strikes. 

In some districts the miners and their families are also enduring 
great privations. They cannot get fuel sufficient for their own 
domestic purposes, their relief funds are becoming exhausted, and 
at a number of the collieries warrants have been issued at the 
ae of the coalmasters for their ejectment from their dwelling- 

ouses. 

It is to be regretted that in several places the men have resorted 
to the grossest formsof intimidation to prevent those from working 
who are inclined to do so, and the other day the conductors of a 
mineral train on the Caledonian Railway had a narrow eseape from 
being killed by an attempt to throw a train off the line, The perpe- 
trators of this outrage spiked the points with a piece of wood, so 
that the pointsman was unable to work them, and the engine and 
some of the loaded wagons ran off the rails, ploughing up the 
ground, and destroying the rails for a considerable distance. The 
engine-driver and fireman escaped by jumping off the engine. 

A conference of Scotch miners’ delegates was held in Glasgow on 
Monday, when the reports given in showed that a very large pro- 
portion of the men continued on strike. It may be saaitanel as 
somewhat remarkable that it is in these districts where the highest 
wages are paid that the men show the greatest determination to 
remain out. The following resolution was unanimously adopted by 
the conference :—‘‘ That we, as representatives of the miners of 
Scotland, express our entire disapproval of the line of policy 
adopted by the districts, and would advise those who were 
reduced 1s, to resume their work as soon as possible.” 

In the eastern districts of Scotland, where very few strikes 
have occurred, the productive powers of the pits are being taxed 
to the utmost, and still the constantly increasing demand cannot 
be adequately met. 

The Scottish Mineowners’ Association is now thoroughly 
organised, and its funds amount to £25,000, a sum which it is 
proposed further to increase. This society enables the employers 
to act with greater unanimity than formerly. 

The Clyde shipbuilding trade has been remarkably prosperous 
during the past year, notwithstanding the disturbing elements 
with which it has been agitated and surrounded. The aggregate 
tonnage landed (224,000) is much larger than that of any of the 
three preceding years, 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE—THE CLEVELAND IRONSTONE MINERS 
—MaJor BEAUMONT’S ROCK-CUTTING APPARATUS. 


THE past year has been one of the most prosperous in the history 
of the Cleveland iron trade, and there is every reason to believe 
that the next twelve months will be characterised by good trade, 
The Christmas and New Year holidays have, of course, interfered 
with work during the last ten days, and the furnaces and mills 
will not be in full operation until next week. On Tuesday 
there was a good attendance on "Change at Middlesbrough, 
and more business was done than was expected. Iron 
is exceedingly scarce, owing to the makers being so heavily 
sold forward, and the fact that for about a fortnight the 

roduction of ironstone has been less than usual. Several blast 
urnaces have been damped down, and unless the dispute with 
the miners respecting the —— system be settled other furnaces 
will soon be stopped. ices of iron are higher. No. 3 is 
variously quoted at 100s. to 110s. per ton. Stocks are low, and as 
the demand is so heavy there is every reason to believe that good 
prices will be the rule for the next few months. This view is borne 
out by the fact that raw materials are still dear. Coal and coke, 
for instance, is not only costly, but is difficult to obtain in suffi- 
cient quantities regularly. Ironstone is now 6s. per ton, and 
although extensive mines are being opened out in Cleveland, there 
is no immediate pros; of stone being cheaper, as labour is so 
dear. The demand for stone is enormous, and is every day in- 
creasing. There is more activity in the finished iron trade. For 
rails there is an excellent inquiry. Buyers are evidently satisfied 
that there is no probability of prices declining at present, and 
think it better to get their orders placed before a further advance 





is made. As the railway requirements are very large in various 
parts of the world, it is expected that within the next month a 


great number of contracts for rails and accessories will have been 
given to North of England firms. 

I regret to say that the ironstone miners of Cleveland have not 
yet settled the pairing question. Last week a deputation from 
the men at Bolckow, Vaughan, and Co’s, Eston mines waited 
upon the general manager (Mr. Edward Williams) at Middles- 
brough, and that gentleman told them that he could not agree to 
the pairing. This week there are a few miners at work at the 
Eston mines, and it is hoped that in the course of a few days 
more men will return to their places. 

The arrangements for blasting the reck in the channel of the 
Tees below Middlesbrough, by Major Beaumont’s diamond 1ock 
cutting apparatus, have been completed, and the work will be 
proceeded with at once. Under the management of the Tees 
Conservancy Company very great improvements are being carried 
~ = the river, the engineering works being in the hands of Mr. 

owler, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE COAL QUESTION AGAIN—-THE STEEL MANUFACTURERS AND 
PRICE OF FUEL—THE PRICE OF COAL: Another advance : Quo- 
tations—DEMAND AT SOUTH YORKSHIRE COLLIERIES—DEMAND 
FOR AND PRICE OF BESSEMER STEEL—STEEL FOR EDGE TOOLS 
RAILWAY WHEELS FOR BOHEMIA AND AUSTRIA—GOODS TRAFFIC 
ON CHRISTMAS-EVE AT SHEFFIELD---YORKSHIRE FINISHED IRON, 

THE coal question—indeed, one may truthfully say the irrepressible 

coal question—is again to the fore here, and the action of both coal- 

owners, coal merchants, and the Sheffield steel manufacturers is 
calculated to disturb the ordinary course of trade. Not that any 
of the three classes I have named wish to disturb the level flow of 
business out ofits usual channels, were they not compelled todoso in 
self-defence. In this wise, coal has gone up so enormously that 
the manufacturers had their profits diminished or expenses in- 
creased, which amounts to the same thing, in such a ratio as to 
make the present activity of trade productive of a loss rather than 

a good return. As an instance, I may mention that one of the leading 

Sheffield steel houses is, and has been for months past, paying not 

less than £1000 per week more for coal and coke than when matters 

are in their normal condition. Hence arose the necessity for the 

Steel Manufacturers’ Association, formed for the express purpose 

of bringing down the price of coal, Several meetings have been 

held during the last month or two, and another is called to take 
place in a few days. In the meantime, as an effort to secure the 
desired result, most of the steel manufacturers are extending tlic 
holidays to an unusual length, some up to January 6th, others to 

January 13th, and so on, up to which date the works will remain 

closed, saving the Bessemer department of several of the principal 

firms, which are of necessity kept going. 

This mild and experimental form of lock-out will not, it is 
thought, have the effect of mollifying the obdurate colliery pro 
prietors, seeing that this morning these latter have advanced the 
price of coal! This is bringing in the new year with a vengeance. 
Messrs. Jeffcock and Co.’s Sheffield price list is as follows :— 
Picked hards, 20s. ; best Birley Silkstone, 18s. ; screened Silkstone 
nuts, 13s. 6d. ; screened seconds coal, 15s, ; breeze coke, 1s. Gd., 
all per ton of 21 cwt. at the pit mouth. I am informed that 
several other coalowners in the vicinity of Sheftield have also put 
up prices varying in extent from 10d. to 1s. 8d. per ton. At the 
Pinder Oaks, Darley Main, and Waleswood, Xc., pits, a rise 
of 1s. 6d. is understood to have been declared. As an illus- 
tration of the demand for coal at the leading South Yorkshire 
collieries, I may mention that at one of them the other day there 
were no less than four miles of sidings filled with empty wagons 
waiting to be loaded, the colliers meantime taking pretty good 
care not to let stacking go on at the pit’s mouth to any serious 
extent. Future reports must of necessity chronicle the further 
— of this important struggle. 

The demand for Bessemer steel is undeviatingly brisk, and 
“blooms ” for rails can hardly be turned out with sufticient rapidity. 
Best Bessemer rails realise from £11 to £13 per ton, and are in great 
request, Certain kinds of steel for edge and other tools continue 
to meet with a good inquiry, and are priced at various figures 
ranging from £22 to £60 per ton, according to shape and quality. 

Railway carriage and wagon wheels are in considerable request 
at the various establishments in this locality where they are manu- 
factured. I hear that a Rotterdam firm are executing a large 
order for these articles for the Austrian and Bohemian lines of 
railway. 

As an instance of the great goods traffic conducted by the railway 
companies at Sheffield, I may, perhaps, mention that on Christmas- 
eve the Manchester, Sheffield, and Lincolnshire Railway Company 
loaded no fewer than 400 and odd trucks and wagons for various 
destinations from their Bridgehouse station, under the able superin- 
tendence of Mr. Binney, the local manager. Supposing these to 
average only 7 tons each—a low estimate.—nearly 3000 tons would 
thus be |sent off in one day, towards which the Atlas, Cyclops, 
Norfolk, and Brightside Works contributed largely, the whole lot 
enumerated being entirely independent of the inward traffic. 

The price of Yorkshire finished iron is stiffening ; bars, which 
are in considerable request, being firm at £12 10s., and sheets from 
£13 to £19. 
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PRICES CURRENT OF TIMBER. 
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THE ENGINEER. 





mode of motion termed heat. On the other hand, it is just 
as clear that heat cannot produce gravity, and it is ob- 


THE USE AND ABUSE OF DYNAMICAL TERMS. 
WE have long felt convinced that the greatest impedi- | ,; 


ment met by one who wishes to acquire sound views on | ppis would be equal to saying, “ A cause can be converted 


theoretical mechanics consists in the uncertainty as to | j, 
the meanings of the words expressing the fundamental 
ideas of the science. This is more especially the case 


mics or, more properly speaking, the science of motion, 
and not the science of forces, as its Greek derivative would | 
imply. We so often have inquiries—in fact, inquiries that | ;, 
we could almost stereotype—on these subjects, from Whit- 
worth candidates and others, that we have determined tic 
to carry out the unusual course of almost reprinting | 
several articles we published a number of years ago on the | , 
subject. 


standing, deserving and reqniring attentive reading, they | .14 does indeed prove-—that it is a mode of motion. 


are inaccessible to many to whom we should otherwise | }, 
refer them, as the numbers containing these payers have | yy 
been long out of print. 

It is notorious that the same dynamical terms are used | ,, 
by different writers with different meanings, and that] \ 
exactly the same notion is expressed in quite different 
terms. 
It is often very evident that the writer himself not seldom | .. 
gets entangled in his own loose definitions and language. A | ,, 


remarkable exception to this common rule was formed by | j atics 


the late Professor Macquorn Rankine, who, sparing] ,, 
no trouble to afford the clearest conceptions of the mean- | | 
ings of the terms he employed, might also be said to have 
framed the modern English nomenclature used in the best 
works on applied mechanics. 

The existing confusion is, notwithstanding, neither in- = 
considerable in itself nor in its consequences. As Mr. 
Price observes, in the course of his work on “ Statics and 
Dynamics”:—* The leading principles of theoretical me- 


at 


much obscured by ambiguity and indistinctness of lan- | 4; 
guage, that there is no subject on which more erroneous 
and confused notions are in existence.” He cites as an} ¢, 
instance the word “ force,” which is, of course, in continual 
use in works on mechanics, the science being itself often } « 
called the “science of forces.” But what does the word 
“force” definitely mean? Will anyone give an exact 
definition of it; a definition which will be correct when] ,, 


the word is applied to express “the cause of motion,” ” of : , : 
ad sa vi ag <i > | does, of the “momentum” of the particles of water in 


“accelerating force,” “effective force,” “ force lost,” “force | ,, 
gained,” “living force,” “labouring force!” “ In some of 
these various meanings it indicates effect, in others it indi- | 4 
cates cause.” The confusion herein evinced is regarded by 
Mr. Price as “the reason why the principles of mechanical s} 
science, or the science of motion, are so imperfectly under- p 
stood.” To take again the word motion. “It is fre- | ¢, 
quently used synonymously with the word velocity.” In 
this way “momentum” has been called “quantity of 
motion,” though in reality it means “ quantity of velocity.” 
To these instances we may add that of the abuse of the 
term “power.” Even in standard works on mechanics 
and natural philosophy it is employed with at least 
four distinct meanings. In the instance of the com- 
pound term “mechanical power” it means a simple ma- 
chine, such as a lever, a pulley, or a screw. It is next 
used to express the force acting on a simple machine of 
this kind, and by which another foree—the weight—is to 
be overcome. In its most general acceptation the word 
“power” is frequently employed to indicate the ability of 
agencies to produce motion and to perform work, such as 
when speaking of steam, water, or animal power. And, 
fourthly, the word is applied as in the term “horse- 
power 


a 


be converted into the modes of motion of the molecular 
ih thet tennch of sel epee stern. ae atoms termed electricity or light—or into any corporeal 
with that branch of mechanical science Known as dayna- motion, as in a prime-mover. 


admired and justly-celebrated lectures “On the Correla- 


P lly ‘al air al ‘derabl chanical terms in a colloquial sense. 
rovedly useful to students now of considerable | 4 mode of force, all the while that he is trying to prove— 


heat is able to produce motion—as in the steam engine 


uses the words force and power in their colloquial and 

Nor is ¢] } ler th led physical, and not in their strict mathematical meanings. 
. © , "ps ay" » YA, y > a . . 

Nor 1s the unhappy reader the only puzzled one. | put even in works of this character both reader and author 


conception. 
value if both author and reader were only accustomed to 
associate one clear and definite meaning to any one term. 


said for works appealing directly to the engineering public. 
hanics, in tl l 1 disti 1 ; In his certainly physically great work on shipbuilding, Mr. 
“he * al ve: slear =< " ava » . J e J ? ; 

chanics, in themselves clear and distinct, have been so J. Scott Russell does not, to say the least, use a very dis- 


are of a very questionable character. 
exact and definite meanings. He uses the term power for 


on; and we cannot say that he is absolutely wrong, be- 
cause we cannot say that we absolutely know what he 


water. 


viva that overcomes resistance, 


ris vive of the wave motion. 


trations of Mechanics,” 
Force of Motion,” and, nevertheless, defines force as “ that | 
which causes or destroys motion.” 


tnertie— 
Gordon's “ Syllabus of Lectures on Applied Mechanics,” 
delivered at the University of Glasgow. 
learned 

force of t 
appears with the changes of velocity nd directions of bodies 
in motion.” 
: ‘ -| But inertia is nothing else but a property of matter, and 
ormore gramiiatically,a horse’s power, and horses’ | 54 


ous that no force at all can ever be converted into motion. 


to its effect.” But the mode of motion termed heat can 


As another instance—scarcely less noteworthy than that 
Faradiy—may be mentioned Mr. -Justice Grove, of bat- 
ry fame. We allude to his use of terms, in his niuch- 


om of Physical Forces.” But he is by no means so ob- 
ure as Faraday, and rather misuses strict scientific me- 
He speaks of heat as 
But 


» does not go to the length of saying that heat is a force. 
. force, or, in other words, that 





e only means heat has 





id generally by expanding bodies. In fact, Mr. Grove 


ould evidently gain enormously from clear detinitions in 
‘cordance with exact works on pure and applied mathe- 
Any engineer would be better prepared to read 
iy formule in which each symbol represented an exact 
In fact, any work would be doubly raised in 


The writings above cited were not directly addressed to 
igineers, and therefore the slips of their distinguished 
ithors are to some extent excusable. But this cannot be 


net mechanical nomenclature, and his ideas of dynamics 
He has a great 
mdness for words like “ power,” which have no very 


force,” “ work done,” “ prime-mover,” “ 77s e/ra,” and so 


1eany © But he is at least obscure when he speaks, as he 
1otion exhausting itself hy moving on again and over the 
To speak with precision, the words * ¢és evr 

10uld have been used instead of momentuin, as it is res 
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twenty-two and three-quarters. The sharpest curve has a radius 
of 39ft. din., and the rise from springing to springing is one in 
seventeen. The present carriages are intended to ply between 
Lisbon and Cintra in Portugal, and have been designed, as well as 
the engine, by Mr. F. H. Trevithick, the engineer of the company. 
The engine, called the Cintra, was built by Sharp, Stewart, and 
Co., of the Atlas Workss Manchester, and the carriages by Brown 
and Marshalls, of Birmingham. The gradients along the whole of 
the experimental line are as follows :—1 in 18°75, Lin 20°, 1 in 
21°9, 1 in 23°75, 1 in 22°85,-1 in 21°00, 1 in 19°60. The results on 
Friday, owing to the sloppy condition of the road, and the want of 
sand to give the engine a bite, were not so satisfactory as those ou 
the previous day. ‘The driving wheels of the engine are the broad 
pairs resting on the longitudinal timber balks, the centre wheel 
serving merely to keep the engine on the track. The centre iron 
rail is of the ordinary double-headed shape, and the wheels running 
on it are grooved so as to fit on it. ‘Lhere is « very ingenious 
arrangemennt of coupling by means of a draw bolt, which always 
maintains the centre wheels of the carriages at a tangent to any 
curve they may be passing round. ‘The pressure of the carriages, 
unlike that of the locomotive, is on the central rail. This is 
insured partly by the mechanism of the journals and hornplates, 
and partly by the disposition of the weight in the carriages. They 
are divided longitudinally into two separate compartments, so that 
the occupants are seated dos @ dos, In spite of the assurances of 
the engineer, we are strongly inclined to doubt if this arrange- 
ment be the best for the carriages of a line that must by its nature 
be liable to cause oscillation. There can obviously be no particu 
reason for the adoption of this uncomfortable manner 
passengers, for the goods trucks have their load uniformly 
buted, and not thrown towards the centre. A maximum 
twenty miles can be attained with the engine and ordinary train, 
but it is not intende:! to run in Portugal at a velocity greater 
on the average than ten to twelve miles per hour, Several of 
the directors of the Lisbon Steam Tramways Company were pr 

sent at the trial, and the party returned to town soon after 4 p.m. 



































Civiu AND MECHANICAL ENGINEERS’ SocteTy, — On Saturday 
last the members of this Society again visited the extension works 
of the Great Eastern Railway, between Broad-street and the low 
level station at Shoreditch, The members assembled at Broad 
street station, North London Railway, at two o'clock, and were 
conducted over the new works by the representative of Messrs. 
Lucas Brothers, the contractors. The works in this section of the 
railway consist of the new station and approaches, and a short 
length of line between retaining walls. A notable feature is the 
subway for the mains of the Chartered Gas Company, running 
under the whole width of the station, parallel with what was Sun 
street. The roof of the subway under the platforms is formed of 
brick arching, but under the lines of rails iron girders will be used. 
The roof of the Shoreditch low-level station is of iron and glass, is 
light and elegant, and the ventilation seems perfectly satisfactory. 
The iron bridge carrying Commercial-street over the station was 
particularly noticed by the members. The works, which are in a 
forward state, are being carried out under the direction of the 
company’s engineer, Mr. Edward Wilson. 

LONDON IXTERNATIONAL EXHIBITION H 
ing of the Committee on Steel as Applied to Railway Purposes, 















1875.—The second mect- 








Mr. Scott Russell also 
veaks of the “mechanical power ” of a wave which is cin- | 
loyed in wave-genesis. It would have been truly correct | 
» speak of the work which has to be done to produce the 


Again, the late Canon Moseley, in his ingenious “ Illus- 
writes of “ Momentum, or the 


As an instance of an unphilosophical and illogical deti- 


nition, may be cited the misuse of the word /nertia. In 


ll the older books it is called a force—force of inertia — vis 
an expression, indeed, to be found in Professor 
Even the late 
Professor Weisbach illogically speaks of “ the 
inertia” (die Avaft der Triigheit) ‘which 

(“Lehrbuch der Theoretischen Mechanik.”) 


force. It would be just as correct to say that 


power—to indicate the work, by reference to a standard, | « Death is a force,” that “ the inertness of organic matter 


which can be done in a given time by a prime mover, and 


thereby afford an expression of the relative value of any | j,,.4i@, “the force of inertness.” 
into any formula it is then simply the “mass 


prime mover. 

If a misuse of these terms is unhappily very current in | ¢ 
works of a high scientific theoretical character, this is | . 
still more the case in books on applied mechanics and on | ; 
natural philosophy, and more especially in those intended | ] 


in the absence of vitality is a force,” as to talk of vis 


enters 
of the 
he given body. It is in this sense that Professor Gordon's 
uccessor at the University of Glasgow identified 
he words inertia and mass by saying the “mass of a 
A very common shortcoming, not 


When inertia 


wy,” or “ils nertia. 


arise scl ifie re ts. 1 ic] he ;: Ws |1e ° ° : 
to popularise scientific results, in which the authors are exactly a mistake, is often made by measuring the mass 


not, so to speak, controlled by strict mathematical formule. | 
There are many works—even of great importance in them- | _ 
selves, and written by authors of naturally great abilities 
but of no mathematical training—in which we tind the | , 
abuse of such terms carried to its highest degree. <A |« 
flagrant offender was the late Dr. Faraday. ‘To his genius | ; 
for experimenting and observation he had not added any 
mathematical knowledge, with its attendant clear ideas on 
“force,” “motion,” “work done,” “cis veva,” “accumu- | ; 
lated work,” “momentum,” and so on. In this way he |, 
gets to be obscure and confused the instant that he quits | + 
his fine descriptions of his beautiful and ingenious ex- 
periments, and attempts to think out the remoter causes 
of the phenomena he observed. In his lectures, for in- | « 
stance, “On the Conservation of Force,” delivered about 
tifteer years ago—and when, therefore, he was at the 
zenith of his fame—at the Royal Institution, he tries to 
show that our received notions of that force are unsatis- 
factory. Now, here is an essentially mechanical subject, | } 
requiring the most severe and strict treatment, and yet |‘ 
Faraday uses scarcely a single one of the words by which | ; 
the fundamental notions of mechanics are expressed, in any | ¢ 
distinct meaning, How different is the treatment of the | 1 
same subject by Professor Helmholtz, the German pliysio- 
lagist and mathematician, and not only in the original Ger- 
man, but also in the translation in “Taylor’s Scientitic | 
Memoirs.” Faraday calls the force of gravity—or the ferce 
the manifested nature of which has been the mest 
studied of any force—‘“a case of power.” He speaks of 
“the nature of a power” as gravity, heat, &c.; and then, 
again, he calls gravity, heat, magnetism, &c., “ powers ” or 
“forms of force,” just as if gravity and the other real 
forces were of the same nature as heat and electricity. 
Heat is, as Faraday himself says—according to the most 
probable assumption —“a motion” of the particles of 
matter. Now if—in accordance with the best writers on 
mechanics—we define force as that which produces motion, 
then it is clear that gravity, as a force, can produce that 





affect: anything. 
found in Todhunter’s “ Mechanics,” and other less impor- 


and (3) “© Work 


of **track”’ upon which locomotive traffic will run. 
test the powers of the engine, and the capabilities of the rolling 
stock, some trial trips have recently been made in this country. 
An experimental line has been laid out in the neighbourhood of 
Buckhurst-hill, on the Woodford branch of the Great Eastern Kail- 
way. 
et fallen and the nature of the ground rendered a trial, which 
took place on Friday last not so satisfactory as it would have been 
under more favourable circumstances. 
rails, the two outside being of timber 9in. wide and the centre one 
of iron. 
ore sustains the carriages and guides the locomotive. 
arrangement the tilting of the carriages is prevented, and the 
frictien is also thereby greatly diminished. 
the rails from centre to centre is 4ft. 2in. 

on Friday last were one second-class and one third-class—each | 
capable of containing eighteen persons 


£ a body by its weight in general. This occurs all 
y vy g F 


hrough the dynamical formule in Professor Miiller’s work 


on “ Natural Philosophy;” and even in the last and sixth 


«lition is again often erroneously defined as 
‘anything which attects our senses.” But it will be obvious 
hat mass, considered independently of a force, cannot 
This definition of “mass” is also to be 


“ « 9? 
TASS 


ant works. Our attempts at clear definitions and expla- 
1ations of these questions will successively reappear under 
he titles respectively of—(1) “ Motion, or Velocity and 
Acceleration;” (2) “Force, Mass, /nertia, and Momentun;” 
Done, Accumulated Work, or Kinetic 
Energy,’ and Vis View.” 


STEAM TRAMWAYS IN LISBON, 

THE objection, or more correctly speaking the prohibition, which: 
srevails at home respecting the use of steam on thoroughfares 
yppropriated to horse traffic and pedestrians, does not exist in 
ther countrie Whether the reason for this is to be sought for 
n the inability of those countries te afford themselves the luxuries 
of railways, is an open question, At present over tifty miles of 
roads in Portugal are being laid down with a peculiar description 
F In order to 





It is about 600 yards in length. The quantity of rain which 


The line consists of three 


The outside rails support the engine, while the centre 
By this 


The distance between 
The carriages conveyed 


and one goods van, 
steepest gradient is one in cighteen, and the average, one in 


| Mr. F. 





The ! 


took place on Tresday at the offices, Gore Lodge, South 
Kensington. Mr. John Ramsbottom was voted to the chair, and 
among those present were Mr. W. Adams, of the North London 
Railway ; Mr. W. G. Beattie, of the South-Western Railway; Lieut. - 
Col. Hutchinson, of the Railway Department, Board of Trade ; 
| Lieut.-Col. Rich, of the Railway Department, Board of Trade ; and 
W. Webb, of the London and North-Western Railway. 
Major-General Scott, C.B., secretary to the Royal Commissioners, 
attended the meeting. Among the applications reported to the 
meeting was one to exhibit a complete series of steel goods for 
railway purposes as made by Mr. Webb, in the London and North 
| Western Railway locomotive works at Crewe, consisting of loco 
| motive boiler complete with fire-box and tubes, and samples of 
| the ores, fluxes, and fuels employed in their manufacture. The 

directors of the Great Southern and Western Railway, Ireland, 

will also exhibit cast steel crank axles, springs, &c., as used by 
| their engineer, Mr. McDonnell ; and a very complete illustration 
| of this important application of steel will be represented by the 
chief railway companies in the kingdem. 

BuRsTING OF A FLY-WHEEL,— We have often reported accidents 
which followed on the racing of heavy engines, but we have seldom 
if ever recorded an accident of this kind more disastrous than one 
which took place at the Bolton Ivon and Steel Works on Wednes 
day evening shortly after six o'clock, involving loss of life and 
immense damage to property. The accidént occurred in the rail 
mill, where some twenty persons ave employed day and night, the 
night hands commencing at six o'clock. The engine tenter for the 
night was Joseph Foster, a youth 19 years of age. After the 
engine was started the strap came off the governor shaft, which 
caused the engine to run at a greatly accelerated speed, and the 
consequence was that the fly-wheel, 26ft. in diameter, and weigh 
ing 60 tons, flew asunder with « loud report, and the segments, 














} 





eight in number, were projected, with destructive effects, into 
the works. One fragment was hurled through the roof a distance: 
of about 60 yards, and fell upon the end of » wagon on the 
London and North-Western Railway, completely destroying the 
wagon, and embedding itself three feet in the earth. Another 


of stacks of chimne 


arm of the wheel knocked down # couple 
after which it fell on the railway, a distance of 40 yards. 
other segments were projected against the iron princip 
supporting the roof, bringing down the roof for some 40 
yards in length and about 30ft. in width, Others fell on the 
engine-house, which was entirely destroyed. .The boilers, rolling 
mills, and other machinery were also greatly damaged by the fall 
of the roof. About a dozen men engaged in the rail mill are 
severely injured, The concussion, as well as the rush of steam 
caused by the breaking of the pipes supplying the engine, was 
heard at a great distance. 

THE MANUFACTURE OF CARBON.—A few years ago 2 party of 
gentlemen started what they intended to be an oil well, new 
Cumberland, Md, They soon, however, were disappointed in 
their expectation, for, instead of striking oil, they came upon a 
gas chamber and penetrated it. A short time afterwards the 
emitting gas was accidentaliy set on fire, and it continued to burn 
for a period of two years. About «a year ago, Mr. Haworth, 
gentleman from Boston, having heard of the burning well, went 
to Cumberland, tested the quality of the gas, and was satisfied 
that he could put into operation a scheme or plan of his own for 
the manufacture of carbon from the gas. Accordingly, the well 
was leased or purchased by Mr. Haworth and others, known a 
Lamb and Co., and a patent obtained for the manufacture of 
carbon, according to the plan of Mr. Haworth. A building was con- 
structed, and the manufacture of carbon commenced about six 
months ago. There are now in operation six hundred and sixty 
burners, each burnerconsuming eight cubie feet per hour. The gas 
is allowed to burn against soapstone plates, on which the carbon 
is deposited in the form of soot. By a very neat mechanical 
arrangement, the soot is seraped off and deposited in large tin 
boxes about ft. long, 1}ft. wide, and 1i,ft. deep; scrapers are 
passed along the soapstone plates every twenty minutes, and the 
boxes are filled on their fourth passage. A large building is now 
in course of construction, twice the size of the present one, and 
will have in use 1328ft. gas burners. The present consumption of 
gas amount& to about one-twelfth of the whole quantity escaping 
from the well. When the new building is completed and t} 
burners put in operation, the total consumption of gas, by the 
burners of both buildings, will be one-fourth of the whole. The 
carbon is used for the manufacture of ink, and these works; we 
believe, are the only ones of the kind in the country; and as far 
! as the knowledge of the owners extend, they wre the only.ones of 
pifaci uri 














C 








| the kind in the world, —A merican Mi 
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RAILWAY MATTERS. 


THE Semaine Financiere announces that the committee of the | 
Lombardo-Venetian Railway has decided to postpone all fresh | 


issues of shares until the negotiations pending with the Hungarian 
Government have been concluded, and a favourable result from 
which is probable. 


Ar an extraordinary general meeting of the Furness Company 


into between the Windermere United Steam Yacht Company 
Limited) and the Furness Railway Company for transferring the 


undertaking of the yacht company to the railway company, in | 


accordance with the powers vested in the railway company by an 
Act of last session, was confirmed, and the directors were autho- 
rised to take all necessary steps for carrying it into effect. 

Mr. Jay Goun’s financial skill was not overrated when it was 
predicted that he would gain by his “‘restitutions.” It qppears 
from the further reports of his arrangements with the Erie Rail 
way Company that he stipulated with the directors beforé restor- 
ing the 9,000,000 dols., that he should have time to bid for 200,000 
hares. This he did, and as the price rose £4 a share, the dealers 
who agreed to deliver must have forfeited about £800,000. He 
had, however, previously issued other orders in Europe, and the 
New York papers assert that his total gains amount to 12,000,000 
dols., or about half a million sterling more than he gave up. 
For making this money he has received a full discharge of all 
liabilities of every kind, and a promise that he shall always be 

consulted on all the important affairs of the railway. 

THE wooden railroads in the vicinity of Quebec have attracted 
some attention. It appears that there wre now a hundred miles in 
operation, The gauge is 4ft. 8$in. Therunning time is about 16 
miles per hour, but trains have been run at the rate of 35 miles 
per hour. The rails are made of maple, 4in. by 7in., set up edge- 
wise, and notched into the cross ties 4in. deep, and held by two 
wedges down in the notch on the outside of the rail, The ties are 
Sin. thick, and laid 20in. apart. The cars have four wheels, and 
some of the engines weigh 30 tons. In frosty weather the driving 
wheels have less adhesion than on metal rails, but no considerable 
difficulty is experienced from this cause. The rails will last from 






two to four years, according to the quality of the timber and the | 


, » traffic. The costs of such roads is from 4 o | - ; 
amount of the traffic, The costs of such roads is from 4000 dols. to | voter in an open tube, it can be taken out and handled after the 





7000 dols. per mile. They seem to. be very well adapted for light 
traffic, and as soon as the business of such lines may require it, 
metal rails may be substituted for wood without any change in the 
equipment, 

THE ordinary half yearly general meeting of the East Indian 
Company was held on Friday. Mr. R. W. Crawfurd, M.P., the 
chairman, presided, and said : The only competition they had was 
from the River Ganges, and that was for a formidable distance, 
ind they had, therefore, to arrange their charges on low terms to 
compete with the river. Speaking of the river, there was a para 
graph in the report which alluded to some danger from it to a part 
of their main line near Luckieseria. Steps would be taken to 
protect the line either by protective works or to divert the line for 
some distance. He had not referred to the Jubbulpore line ; the 
receipts had been largely augmented in the past half year by an 
adjustment of the accounts between that and the main line. The 
receipts appeared larger than was actually the case. There was 
an increase of traffic going on, which they hoped would greatly 
improve that undertaking. He had received a telegram respecting 
the traftic receipts on their line for the half year ending the 31st 
of December just ended. It stated that the gross receipts for the 
half year were about £30,000 more than for the corresponding half 
of 1871. Upon the Jubbulpore line there had been an increase, 
but until they had adjusted the accounts with another company 
they could not say how much it was. 

OnE of the most important railway projects of the ensuing session 
will be the Hull South and West Junction Railway, consisting of 








lines from the town and docks of Hull to existing railways at | 


Brigg and Appleby, in Lincolnshire. This new line has been 
rendered necessary by the great increase of steam communication 
between the port of Hull and the Baltic and Northern Germany. 
This increase within the last ten years is stated to be about three 
fold in tonnage and 70 per cent. in the value of exports. <A local 
capital of nearly £200,000 has been already subscribed under a 
representative committee presided over by Mr. Christopher Sykes, 
M.P. The design of the proposed works has been intrusted 
to Mr. John Fowler, C.E., and by his advice the river Humber will 


be crossed by means of a tunnel as the best mode of obtaining | 


improved access to the south and west of England. This tunnel, 
as compared with a similar design sanctioned by Parliament last 
year for passing under the river Severn, and which is now being 
executed, is of comparatively small importance. The point 
selected for crossing the river is between Hessle and Barton, 
where the depth at low water is only 15ft. and at high water 36ft. 
The tunnel, which is to pass chiefly through solid chalk, is 
fortunately the only important work to be encountered on the line, 
the rest of the work being on the surface and singularly free from 
engineering difficulties. It is expected that the proposed railway 
will lead to a vast development of traffic by affording to several 
great railway companies direct access to the port of Hull, and 
thereby establishing new and improved communication from the 
north-east coast to the south, the manufacturing districts of the 
west, the Midland and South Yorkshire coal-fields, and the rich 
iron districts of Lincolnshire, 





AN extraordinary meeting of the Great Luxembourg Company 
was held on Friday, at the Cannon-street Terminus Hotel, Mr. 
Fenton in the chair. The chairman said that since he had been 
called upon to fill his present position three separate offers had 
been made to purchase or lease the Great Luxembourg Railway. 
The first was a proposition from the Eastern of France Railway 
Company, which failed because it lacked the approval of the Bel 
gian Government. The second offer was one made by the Belgian 
Government, and this failed because the terms offered were inade 
quate, and not equivalent to the value of the undertaking. During 
the last month the directors had been considering the third offer, 
the present one, which it was recommended the shareholders 
should accept, proposing to take over the line on lease, and accept 
all its rights and obligations. The terms of the agreement were 
in the hands of the shareholders, and they could judge of those 
terms for themselves. The directors were fully sensible of the 
serious nature of the step which they recommended the share 
holders to take; but after mature consideration the directors 
confidently recommended the acceptance and adoption of the whole 
agreement. This agreement had the sanction of the Belgian 
Government. The lease was dated January 1, 1873. The Belgian 
Luxembourgeois Company were the lessees. ‘ This company, which 
was composed of persons of the very highest respectability, had 
been formed for the purpose of making, leasing, and working rail 
Ways in Belgium and other countries. It had a subscribed capital 
of £2,400,000. The lessees would have to pay 12s. a share on the 
Ist of Tune and the 1st of December every year till the expiration 
of the concession to the ordinary and preference shareholders, 
making a dividend in the first instance of 6 per cent. Then the 
essee company would pay to the Great Luxembourg the sum of 
£345,000, which was to be paid in three yearly equal instalment 
to both the ordinary and preference sharcholders, a sum equal to 
about £2 10s. to each share. By thus reducing the capital the 
dividend would be equal to 7 per cent. per annum. He mentioned, 
én passant, that the directors did not think at first that the pre 
lerence shareholders were entitled to any of this £345,000, but it 
was found, on looking at the documents, that the preference share- 

olders were to be assimilated to the ordinary shareholders in the 
benefits of the company ; and, as it was in accordance with the 

Igian law, the agreement would be altered to include the pre- 
ference shareholders in the advantages of this distribution. Then, 
by the terms of the agreement, £3000 a year was to be paid for the 
future administration of the company. 











THE, ENGINEER, 


NOTES AND MEMORANDA, 

M. Caron has succeeded in putting iron into the condition called 
“burnt,” by heating it in the open fire, in nitrogen gas, and in 
hydrogen gas; whence he concludes that this condition is not due 
to the absorption of any special gas, but to a modification in its 
molecular condition, caused by the heat. Caron also tested samples 
of iron at temperatures from 0 deg. to 18 deg., and concludes that 








- os : - : =o iron does not become brittle by cold. He says, ‘‘ Whenever, by a 
held on Tuesday, Sir J, Ramsden in the chair, an agreement entered | strain, a bar of iron breaks with a crystalline fracture, it is certain 


that this structure pre-existed ; it may have originated in poor 


workmanship, but is not due either to the long use, nor to the | 


cold which it has undergone. 

M. HocHsTELLER has made, at Vienna, an experiment which 
imitates on a small scale the eruption of volcanoes. It 
is based on the property, possessed by sulphur when melted 
under the vapour of water having a pressure of three atmo 
spheres, to absorb a certain quantity of the water, which 
afterwards escapes in the form of vapours during the cool 
ing. In operating on a quintal of sulphur, a superficial crust 
formed, an opening being made in which, pieces of sulphur 
emerged, accompanied with explosions and putts of vapour. At 
the end of an hour it formed a cone, having a diameter of from 30 
to 50 centimetres at the base and about 8 centimetres in height, 
exactly resembling the volcanic cone resulting from the successive 
accumulations of lava streams. 

Dr. G. Kress has devised a very simple arrangement, by which 
it is possible to show to an audience that water may be cooled 
considerably below (deg. C. without freezing. He takes a tube 15 
centimetres long .:d 1 centimetre wide, made of thick glass, 
closed at one end and furnished witha bulb, After throughly 
cleansing by heating sulphuric acid in it for some time and rinsing 
repeatedly with distilled water, he draws out the upper end to a 
long point. This point is kept dipping in distilled water, which 
has been boiled for some time. Every time the bulb is heated 
and allowed to cool, a little water enters. This is repeated until 
the tube is full clear up to the point. Then the point is made to 
dip into purified mercury and heat is applied to the bottom of the 
tube until the water reaches only half way up in the bulb, when 
the point is quickly sealed up by melting. Placed in a freezing 
mixture, say of water and nitrate of ammonia, side by side with 


latter is frozen, without being congealed by the agitation. After 
the- water in the open tube is completely frozen, that in the closed 
tube will freeze suddenly if it is strongly shaken up and down 
once. 


Pror. Dr. C. ScHMipT has analysed the water of the ice sea 


(Eismeer) taken from the midst of the north eastern outlet of the | 


Gulf Stream, with the following results :— 
Specific Gravity, 1°02539. 
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Curious results have followed some of the experiments made 
upon charred papers and documents, and the examinations of 
books in safes which proved worthless in the great fire at Boston. 
It has been found that what paper-makers call poor paper, paper 
considerably ‘‘clayed,”’ stood the best test. Parchment paper, 
used for bonds and legal documents, shrivelled up exceedingly, 
and the print blistered so that it could be read when writing was 
illegible. So it was with the engraved work on notes, The 
gilding on the account books burned and charred showed out as 
bright and clear as when the books were new, which brings up the 
question if to introduce gilt-edged account books would not be 
well, on the ground that the gilt would stay the passage by fire of 
the pages within. Books crammed into a safe, so that it was 
difficult to get them out, suffered considerably less than those that 
were set in loosely, and in some cases came out from safes in which 
everything else was worthless, so far preserved that the figures on 
their pages could be deciphered. With charred papers, which 
could not be made transparent by any light whatever used, it was 
found, after theemployment of vitriol, oxalic acid,.chalk, glycerine, 
and other things, that anything that moistened them to a certain 
stage—to which it was delicate work to get and not pass—made the 
lines, words, and figures legible through a magnifying glass. It has 
been the almost universal experience that lead pencil marks show 
out all right where ink marks cannot be distinguished. 

of the use of photography has already been noted. 
THE increase of inventions in the United States during the last 
decade, and especially since the close of the war, can best be seen 
by reference to the records of the Patent-oflice. Commencing 








The success 


with 1540, the following statement gives the result for each suc- | 


cessive fifth year down to 1860, and for each year since that 
date : 
Your, Applications Patents Cash Cash 


filed, issucd received, 


expend 





Dols. Is 
1840 105 17 
1s45 
1850 
1855 
1s60 
Lsel 
1862 
1865 | 
1864 
1865 
LS6u 
1867 
1565 
189 
1870 
1871 
1872 


30,020°¢ 
30,595" 65 
80,100°95 
179,540°33+ 











13,620 





700,954°S6 


It will be observed that the annual issue of patents increased from 
475 in 1840, to 13,986 in 1869, while the cash receipts of the oftice 
were 38,056°51 dols, in the first, and 693,145°81 dols. in the last year 
named, But the most extraordinary development of the office 
has been since the close of the war. For example, the whole 
number of patents issued in 1861 was 3340, while in eight years 
from that time, as just shown, the annual issue reached within a 
fraction of 14,000. It is generally supposed that there was a 
large increase of patents issued during the war years. But 
such is not the fact. There were more issues in 1859 and in 
1860 than in either 1861, 1862, ov 1563. Inventions were neglected 
during the war years, excepting for the development of gunnery, 
war machinery, and materials for the swift destruction of human 
life. In 1864 the increase in the number of patents issued was large, 
and continued up to 1869, jumping from 450 issues in 1866, up to 
15,015 issues in 1867. The largest yearly number of applications 
for patents occurred in 1867, but the largest yearly number of 
patents issued was in 1869; while the largest aggregate of annual 
cash receipts was during the fiscal year 1872. A comparison of 
the figures showing the number of applications filed for patents, 
and those indicating the actual issues, will enable the reader to 
ascertain the number of rejected cases, 


MISCELLANEA, 


i Pedsbak t 


A PROJECT is on foot with the object of extending the Balaclav® 
| Breakwater at the Fraserburgh Harbour. The Harbour Board 
| have agreed to apply to the Public Loan Commissioners for a loan 
of money to construct the works, 

WitH regard to the injury done by the torpedoes in the Medway, 
it has been decided that those in Long Reach shall be taken up 
next week, as it was there the greatest damage was sustained by 
the fishermen by their nets becoming entangled with the tor- 
pecdoes, 

WE understand that Messrs. Nussey and Pilling, of Leeds, have 
made arrangements for building an extensive sewing machine 
factory, the demand for their new family machine having 
increased to such an extent as to render their present large works 
entirely inadequate. 

ADMIRAL Sik ALEXANDER Mitne, G.C.1., First Naval Lord of 
the Admiralty, is to preside at the Royal United Service Institu 
tion, next Friday afternoon, at the first lecture for the session, 
which will be by Commander Wm. Dawson, R.N., on ‘The 
lowder Pressures in the first 35-ton Gun.” 








uz Grand Trunk Railway of Canada has determined to 
abandon its broad 6ft. gauge, and readopt the ordinary narrow one. 
As # reason for this movement it is stated that the broad gauge 
has no merits sufficient te compensate for the greatly increased 
cost of operating such a read, and in a few years it is probable that 
all wide roads on this continent will be reduced to the standard 
gauge. 

From the annual report of the engineer of the Aberdeen 
Harbour, just issued, it appears that considerable progress has 
been made with the operations in progress for deepening the 
harbour. Tocomplete the deepening of the channel, tidal harbour, 
and docks, a further sum of £15,373 is required. The breakwater 
is now advanced 787ft., leaving 413ft. to be finished, but this will 
occupy most of the next two years. 

A Lockout of the miners employed at the coal and ironstone 
pits at Bedworth, North Warwickshire, commenced on Monday. 
Hitherto the men have been working from six in the morning 
until half-past four in the afternoon, with an intervalof onehourand 
and a-half for meals, The masters propose to reduce the meal time 
to three quarters of an hour, and the men shall leave three quarters 
of an hour earlier in the afternoon. The men decline to assent to 
this, and about five hundred of them are locked out. 








THE steam launch which the corporation of the city of London 
had instructed Messrs, Yarrow and Hedley, of Poplar, to build for 
the purpose of collecting the coal dues, has just been finished, and 
may be seen daily doing duty on the Thames, It is 45ft. in length 
by 9ft. beam, and has a continuous speed of from nine to ten 
miles an hour. The same firm has been entrusted with the 
| construction of a steam launch for the use of the customs autho 
| rities at Gravesend, to facilitate their officers boarding vessels on 
| their arrival. 

THE famous Bessemer ship (writes the St. Petersburg correspon- 
dent of the Morning Post) has just encountered an unexpected 
rival in the floating cabin devised by M. Alexandrovski, the 
inventor of the ‘‘ under water vessel.” The construction is very 
much the same as that of the Bessemer, but the cabin, instead of 
being attached to a pivot, literally floats in a kind of tank placed 
amidships between the engines, The invention was tested a few 
days since by the Grand Duke Constantine in his capacity as head 
of the naval department, with a perfectly satisfactory result, all 
efforts to shake the cabin proving utterly unsuccessful, and the 
pitching as well as the rolling motion of the vessel being completely 
| counteracted, M. Alexandrovski leaves for England within a few 

days in order to patent his invention, intending to visit France a 
little later with the same object. 


_ THE exports of coal from the United Kingdom have been as 
follows :—In the year 1870, 11,702,649 tons, of the value of 
£5.62 1; in the year 1871, 12,747,989 tons, of the value of 









| £6,246,135 ; in the year 1872, 13,211,961 tons, of the value of 
| £10,443,920, It is instructive to observe the difference in price in 


the first and the last two months of 1872. In January, 1872, we 
exported 842,328 tons of coal, of the declared value of £469,628 ; 
and in February £915,282 tons, of the value of £518,456. But in 
November, 1872, we exported 1,092,087 tons, of, the value of 
£1,111,740; and in December, 830,370 tons (nearly the same 
quantity as in January), of the value of £822,004. The export of 
coal in the year 1872 has included no less than 2,191,346 tons to 
France, and 2,112,128 tons to Germany, Also 926,453 tons went 
to Italy, 796,055 tons to Russia, 643,881 tons to Denmark, 635,695 
tons to Spain and the Canaries, 553,784 tons to British India, 
| eg tons to Sweden, 472,002 tons to Holland, 312,864 tons to 
| Brazil. 


THE gun-lock filers, to the number of 300, located chiefly about 
Darlaston, are upon strike for a rise of 15 per cent. in their 
wages. The guns pass to the gunmaker through the hands of 
what is termed the “‘lockmaster.” It is believed that the lock- 
| master does not regard the claim as excessive, considering how 
| little money the men are able to earn on the present scale, but the 
| gunmakers will not give the rise. An operative puts the case of 
| the gun-lock filers as here: “In the first place, he has to work 

thirteen or fourteen hours a day for 20s. or 24s. a week, This is 
when trade is in fair activity ; but, take the year round, he earns 
| on an average about 15s. a week, and often less. Out of this he has 
| to pay for files, tools, pins, candles, oil, shop rent, coal, ,and 
breezes, a sum not less than 3s. a week, and 3s. 6d. for house 
}rent. How can men exist on 7s. 6d. per week? Suppose 
| the lowest rate taken, and add Ys. Gd. more, and make the sum 
10s., which is the highest he can reach, what is he to do with such 
an inadequate sum io keep his family?” If this be their con 
| dition, the sooner the gun-lock filer is ‘‘ improved off the face of 

the district” the better for him and for the prosperity of the 
| neighbourhood he inhabits, But does he not get increased wages 

when a war demand exists? He then shares fully in the immense 

prices paid for the weapon of which the leck he.files forms but a 

small part. 
| APUBLIC meeting to promote the construction of a light railway, 
| at a very moderate cost, was held on Monday at Hemyock ; Mr. 8. 

Ellis, the chairman of the Culm Valley Company, presided. The 
| report of the provisional directors stated that since the 18th of 

November last, when they were appointed, they had been in 
| negotiation with the Bristol and Exeter Railway Company, with 
| Whom they had made the following provisional agreement :—The 
| directors of the Bristol and Exeter Railway had agreed, subject to 
| the approval of their shareholders, to work the line in perpetuity 
| at 50 per cent. of the gross receipts, to allow a rebate of 5 per cent. 

on all the traffic booked through and passing over their line; and 

in the event of its being considered desirable to borrow money on 
| debentures, to guarantee interest on such debentures at a rate not 
| exceeding 5 per cent. The directors of the Bristol and Exeter also 
| contributed 100 guineas towards the preliminary expenses of the 
bill, and would allow their general manager and engineer to give 
evidence in committee, if necessary, in support of the bill ; but no 
| Opposition was anticipated, as all the landowners had given their 
consent. The directors of the Culm Valley Light Railway pur- 
posed, as soon as the line was constructed, to concur with the 

Pistol and Exeter Company in an application to Parliament for 

powers .uthorising the latter company to purchase the line within 
| tive years at a premium of 10 per cent., and within seven years of 
| 12) per cent., on the whole cost, not exceeding £30,000, About 

£10,000 had been already subscribed. The directors, being most 
anxious to make the undertaking a thoroughly good and profitable 
| investment for the shareholders, trusted that the remainder of the 
| capital would be subscribed in the district, so as to avoid the 
| necessity of raising money through a contractor or any financial 
company. 
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CORLISS ENGINE—WATERLOO FLO 


CYLINDER AND VALVE GEAR, 
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Ar the left-hand of Waterloo Bridge, and on the Surrey side, | valve, 2}in. section, half diameter; width of exhaust port in cylin- 
close to the edge of the river, a fine pile of buildings has recently der, Ijin. ; length as before. ale 
been erected by Mr. Seth Taylor. These are the Waterloo Flour When we saw the engines at work the initial pressure of steam 
Mills, and as they contain every modern improvement, and have | was 60 1b. on the square inch ; revolutions, 52 per minute ; and the 
been fitted up almost regardless of expense, we have some plea- | 
sure in briefly describing and illustrating them for the benefit’ | 
of our readers. We must first express our obligations to Mr. | 
Taylor for the courtesy with which he acceded to our request for | 
permission to visit and describe the mills, | 

The pile of buildings next the river constitutes a store, cut 
off from the mill proper by an open space crossed by iron bridges. | 
and secured by iron doors. In the top floor, just under the roof, 
is a 6-horse horizontal engine, used for hoisting grain out of 
barges beneath to any required floor. Between the mill and the | 
store is a corrugated iron roof, under which stand the two boilers 
which supply the motive power. The engine-room comes next. | 
On the ground floor of the mill, and beyond the engine-room, is 
the hurst room, and beyond that again, and farthest from the 
river, are the general offices. The total length of mill and store 
is 178ft. ; the breadth is 48ft., and the height to the top of the | 
roof is 69ft. The building is of a most substantial character, the 
roof in particular constituting a very fine example of timber | 
work. All the floor beams are 12in. by 12in. The ground floor | 
is %ft. high, all the others 8ft. The rise of the roof, or attic floor, 
is 11ft. Gin. | 

As regards the machinery, we shall begin by describing the 
motive power, returning to the mill in a subsequent impression. 
The boilers are of the Lancashire type, each with two flue tubes, 
2ft. Gin. in diameter, and fitted with Galloway's tubes ; and the 
shell is 6ft. 9in. in diameter, and 26ft. long. The flame passes 
through the tubes, splits at the back end, through the side flues, 
and finaly under the shell to the chimney. 

The engines are condensing direct-acting Corliss engines, as 
illustrated on page 24, in elevation and half plan, with enlarged — — 
section of the cylinder and details below. The diameter of the S % Yiu PM) 
cylinder is 20in., and stroke of piston 4ft.; depth of piston, Sin. ; | S k . a 
diameter of piston-rod, 3in. ; thickness of liner of cylinder, in. ; | 
space between liner and casing to form steam jacket, 1}in.; thick- 
ness of casing, fin.; length of connecting rod, 11ft.; diameterof crank | 


SECTION.B 








and shaft, 9in. ; distance between bearings, 5ft. 5in. ; distance between 
centre of bearing and centre of crank pin, 15in. ; diameter of con- 
necting rod at crank and neck, 2#in. ; diameter at centre, 4in. ; 
and diameter at piston end neck, 3in. The condensers—injection — 
are situated below the air pumps, as shown in the sectional eleva- 
tion ; and the motion for each pump is derived from the engine 
connecting rod guide block pin by twin links, connecting rods, and | 
lever motion, as shown in the plan. | cut-off motion appeared perfect for a grade of one-fourth for | 
The engine valves and gear next claim attention, An elevation | expansion. The workmanship is extremely good, and reflects | 
of the gear is shown above ; and the eccentric expansion gear | credit to the makers, Messrs, Hick, Hargreaves and Co., engi- 
is the straight slotted lever kind, as shown in the sectional eleva- neers, Bolton. | 
tion on page 24. The radius of the top or supply steam valves is 


2hin. ; width of valve across chord, 24in. ; width of steam port in | CHANDLER'S COMPOUND LEVER BALL VALVE 


cylinder, 1}in.; length of port at cylinder’s periphery, 16din. ; | 
diameter of valve spindle, 14in. WE illustrate above a well designed ball valve, manufactured by 


The proportion of the bottom, or exhaust valves, is: radius of Messrs, J, Chandler and Co., Grove Works, Mile End-road, It 
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UR MILLS. 


will be seen that it is specially designed for high pressure, and 
possesses the great advantage of being without cup leather or 
packing of any kind. The guide A keeps the valve steady, and 
the leverage gives the ball perfect command of the valve. It is 
quite up toa head of 1000ft. of water. 
Nothing less likely to get out of order, 


THe Ericsson TorPEDO. — Captain 
Ericsson has designed a torpedo propelled 
by compressed air which is attracting 
some attention in the United States, 
Captain Ericsson has abolished the plan 
of storing up the compressed air within 
the torpedo. He supplies the air while 
the missile moves towards its destina- 
tion. This is effected by means of a 
tubular cable connected with an air re- 
ceiver on shore, or on board of some 
armoured screw vessel of low freeboard. 
The tubular cable is coiled round a reel 
turning on a hollow axle, the air from 
the receiver passing through the same 
into the tubular cable while the latter 
is being reeled off during the progress of 
the torpedo toward the enemy's vessel. 
The compressed air being supplied by 
steam power, it is evident that an amount 
of motive energy may be obtained suffi- 
cient to propel the submarine torpedo at 
any desirable speed, during an indefinite 
time. It merits particular notice that 
the position of the rudder of the torpedo 
is regulated by admitting more or less 
air into the tubular eable, The steering 
therefore is effected by simply changing 
the position of the handle of the stop 
valve which regulates the admission of 
air. A trial has just been conducted in 
the bay of New York, for the purpose of 
ascertaining practically what amount of 
motive energy is consumed in towing a 
tubular cable of adequate size to transmit 
the intended power. The result of this 
trial has established the important fact 
that a tubular cable half a mile in length, 
towed at arate which will give a mean 
velocity of ten miles per hour to the submarine torpedo, consumes 
one-third of the motive power capable of being transmitted 
through the cable. 

THE following appointments were made on Monday at the 
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| Admiralty : — Charles Allsopp, engineer, to the Frolic; Henry 


M. G. Pellew, engineer to the Kestrel; William Walker (B), 


| second-class assistant engineer, to the Frolic; and Ben- 


jamin - Brown, acting second-class assistant engineer, to the 
estrel. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinion of ovr 
CONIC: ponde nts, ) 
THE KUTAB PILLAR. 

Sin,—In the review of Part IIT. of the *‘ Journal of the Tron 
and Steel Institute,” contained in your last number, I find, in 
commenting upon my quarterly report on the progress of the iron 
and steel industries in foreign contries, that the writer evidently 
takes umbrage at my having remarked, after giving some further 
information respecting the Kutab iron pillar at Delhi, that ‘it 
still remains equally difficult to explain the mode of its manufac- 
ture at so early a period,” adding, ‘‘We think the foreign secre- 
tary of the institute would, had he taken the trouble to refer to 
the second article we have named, have found a sufliciently cre 
dible theory advanced for belief in the process by which our con 
tributor explained the manner in which in his opinion the column 
was built up.” Having been a constant reader of your valuable 
journal from its commencement, I trust you will give me the op- 
portunity of stating in your columns: (1) That the second article 
in question did not escape my notice when it first appeared in 
print; and (2) that the careful perusal of both articles quite satis- 
tied me as to the correctness of my remarks, although objected to, 
since I cannot regard any crude suggestions as a satisfactory ex- 
planation of how such great masses of metal could have been pro 
duced and manipulated in those early ages. 

DAVip FORBEs. 

11, York-place, Portman-square, January 6th, 1875. 

ON THE DEPTHS OF PLATE GIRDERS. 

S1r,—In your issue of December 6th there is a paper hy Mr. W. 
R. Brown on this subject. In that paper Mr. brown has shown 
that there is a certain depth at which the decrease in the sectional 
area of the flanges is equal to the increase in the sectional area of 
the web, on the supposition that the web is of uniform thickness 
throughout, and has assumed as a necessary deduction that for 
this depth the sum of the sectional areas-of the flanges and web 
must be a minimum. Although Mr. Brown has not demonstrated 
the truth of his deduction, his: stat is quite correct, and 
therefore, with your permission, I will proceéd to discuss his prac- 
tical application of the formula, 

There are two sorts of wrought plate girders :—Class 1, girders 
so short and so shallow that no T iron web stiffeners are required, 
in which the web is of uniform thickness. Class 2, girders which 
require T iron web stiffeners, and in which the thickness of the 
web varies from centre towards the ends. Since Mr. Lrown 
takes no account of these T iron stiffeners or varying thick- 
ness of web, it is evident that the numerical tables calculated 
by him can have reference only to girders of Class 1. The 
question then at once arises—What are the maximum lengths 
and depths permissible without using stiffeners, or vary- 
ing the thickness of the web? Take, for the sake of ilius- 
tratiom@ railway cross girder Lift. span. Neglecting the trans- 
mitting power of the longitudinals and rails, we may estimate 
the possible maximum load as equal to a distributed load of about 
half a ton per foot run, According to Mr. Brown’s tables the 
depth of this ought to be about 1Sin. Would Mr. Brown in this 
case venture to dispense altogether with stiffeners’ Again, take 
the case of a bressumer beam over a 20ft. opening under a ware- 
house floor. Two tons per foot would certainly not be an exces- 
sive maximum load in this case. For this load, according to Mr. 
Brown's tables, the girder ought to be 4ft. deep. Surely, even if 
Mr. Brown thought the use of a web 20ft. by 4ft. in one piece 
advisable, he would not dare to use such a plate fin. thick through- 
out without stiffening pieces. 

It is evident, therefore, that Mr. Brown’s table is of such limited 
application as to be practically useless, and in its stead I beg to 
submit the two following :—(1) For girders in which the tiange 
areas remain constant whilst the depth varies, so that the stress 
per square inch remains constant. (2) For girders in which the 
depth remains constant whilst the flange areas vary, so that the 
stress per square inch remains constant. 

In both cases let 

A = area in square inches of central section of either boom. 
= depth in inches of web between boom angle irons at the 

centre. 

H = depth in inches of each boom. 

« = area in square inches of section of stiffener, 

¢ = span in inches. 

b= length of a bay in inches. 

jf = stress in tons per square inch. 

W = weight of beam and applied load per foot run. 

M = central moment of load. 

No. 1.—In this case, although the thickness of the web will 
vary, we may suppose it to be of the same thickness as the web in 
the central bay, since the increased thickness towards the ends 
will be balanced by the decrease in the depth. Let the central 
thickness in inches be denoted by the letter ¢«. The length of any 
stiffening piece will be equal to the depth of the web plus the amount 
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by which it overlaps the flange of the iron. This overlaptwe may 
take as, constant in each case. Let it be denoted by the letter r in 


both this formula and in No. 2. Since the depth of theweb varies, 
we must take the length of each stiffener between the booms 
equal to the mean length of all, say, K 4, where K ig'a constant 
to be determined in each case; we may take in beth:eases No. | 
and No. 2 the number of stiffeners as equal to twiee’ the number 


° >] 
of bays or the number of stiffeners = H Hence the total cubic 
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contents of the girder will be approximately 
27 A+ lih+ 20 ha+ira), 
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and the relative values of / and/ which make 


must satisfy the equation 
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this a minimum 
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and must make - ; A positive, 
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Now the ey uation of moments is 
(k++ 2H) AS=M; 
differentiating twice we get 
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If we substitute the value of an from equation (1) in equa- 
mh 
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os in equation (1) its value from equation (2), we get the tollow- 
ing relation : 
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which is formula No, 1. 
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Formula No. 2.--In this case, since the depth of web is constant 


whilst its thickness varies, ¢ must represent the average thickness. 
To the contents of the T iron stiffeners must be added the contents 
of the end pillars. Let a! be the sectional areca of these, then the 
contents, exclusive of the booms, will be 
» 
lth+ — (hr) +20 (hk +2). 

L 

If A be the area of ether tlange at the distance » from one end, 
the contents of both flanges for a small length da will be 2 Ada 
and therefore the whole contents of both booms 


{SA Qe, 
the summation extending over half the length, Since 
ie w (7 — 
2F (k + 2H) 
the contents of both booms is equal to 
Le=l 
2w w 18 


F(k +24) ‘ ag de= 6f(kh +2H)Y 


A 
Since /? w= 8 f A (d +-2 H), this becomes, by reduction, 
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and therefore the whole contents are 


4UA Lith+ Age (h +r) +2al(h +2H) 


or : Pa 
and the values of the ratio ic? which make this a minimum, 
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must satisfy the equation 
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and make & A positive. 
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The equation of moments is 
Af(k+2H)=M. 
Differentiating twice we get 
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dh =. 
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a A =0 
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If we substitute the value of > * from (1) in (3) we see that 
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@aA 


is positive, and if we substitute in (1) for ada its value 
die dh 
from (2), we get the relation 
417A 21a 
zs =lt ee 4 out. 
38 0 St 7 
; 72 w 
tting A = 2 
putting Sik +2H) we get 
P — SF¢ Wha fa 
(hk + 2 H)* w ~f wh + lw ° 


Since each pillar must support about one quarter of the load, 
f @ cannot differ much from one third of / w, and therefore 
we get 

2 Gft , Wfa 
(k + 2H)? w ” bw 
which is formula No. 2. 

The apparent error in dimensions in the two formule arises 
from the two ways of expressing the moments of the stresses and 
the load. The moment M has been supposed constant in value, 
since it involves the weight of the girder itself as well as of the load, 
this is not strictly true, but the variation is too slight to affect the 
present investigation. 

No girders comply exactly with the conditions described in 
either case No. 1 or No. 2, although more nearly with case No. 
1than No. 2. For ordinary girders of constant depth the mean 
of the two values given by the formulw No. 1 and No. 2 will be 
practically about correct. 

The following table gives the ratio of span to depth for three 
railway girders, first for single and second for double line. 
According to Mr. Browne's formula, formule No. 1 and No. 2 and 
the mean of these two. 

In Mr. Browne’s formula and No. 1 the web is taken as jin. 
thick for a single road, and {%;in. for a double road. In formula 
No. 2 the 200ft. span girder is supposed to be a box girder, and 
the contents of its web to average per foot mn double that for 
LOOft. span. jf is taken equal to four tons, and two-thirds 
assumed as the value of the constant & in the formula No. 1. b= ft. 
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ON TILE LAWS OF COMBUSTION IN CONNECTION WITH HOT- |! 


AIR FURNACES, 

Sin, ~As a regular subscriber and reader of your valuable paper, 
I was much pleased to read your articles aud remarks on ** Hot- 
air Furnaces,” Dec.* 20th and 27th, upon the utilisation of th 
heat which escapes from underneath the boiler, and shall anxiously 
look forward for further remarks upon the subject. It has been 
my study for'some time to economise the waste heat and ex] 
steamt which, up to the present time, has been uselessly wasted, 
and [ believe'that I have overcome the difficulties you mention, 
and have produced a system applicable cither to marine, stationary, 
or locomotive engines. The air is heated to the same temperature 
as that of the escaping waste gases after they leave the boiler, 
and they, with the exhaust steam combined, together pass under 
the fire, rendering it quite smokeless and noiseless, and, conse- 
quently, peculiarly adapted for underground railways, tramways, 
&c. I have worked amodel,which satisties everyone who has seen it 
at work of its practicability, running about without the slightest 
escape of steam or smoke being heard or seen. I have also applied 
it tomy stationary engine at Liverpool, after being summoned for the 
dense smoke continually rolling from the stack, but since the appli- 


+ 
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cation of my system it will take a keen eye to detect any smoke | 


escaping, even when fired up to the highest pitch, and the inspector 
finding the nuisance so entirely removed told Mr. Gladstone, the 
itting magistrate, that I had perfectly overcome a great evil, and 


——— 


asked that the summous should be dismissed. I may also state that 
it requires no extra attention, is a saving of fully 50 per cent. in 
fuel, and may readily be adapted to any engine at a very trifling 
cost. JNO. DOWNES. 
Scho-street, Handsworth, Birmingham, 
Jan, 4, 1873, 


WHAT SHALL WE DO WITH OUR OLD ENGINES / 

sir,—-I am one of those unfortunates to whom the rise in price 
of coal has cost a diminution in income of one half. This now 
expensive fuel has to supply some 250-horse power indicated. The 
engine—a good old single cylinder beam, 7ft. stroke, ordinary 
D-valves—has not cost £10 for breakdowns during the last ten 
ears, and has never been one minute wanting in her duty. In 
act, she isan old pet. Icould not mate her with a fellow at right 
angles, because her house accommodation will not admit of exten- 
sion any way except towards heaven. It is impossible to measure 
how much coal per horse-power per hour she consumes, because 
from the same boilers steam is used for manufacturing purposes. 
Now I cannot afford to smash up our old friend and put her on 
the scrap heap, for she has the best of metal in her. I therefore 
appeal to you, as a very eld subscriber, to allow me to invite vow, 
advice, and an excha of experience in your columns from 
owners of such good old slow but sure servants. It strikes me 
that this is one of the chief questions which, if solved, will do as 

much towards reducing the price of coal as any other movement. 

Shall we speed these engines’ The speed of the factory shafts, 
of course, dare not be altered. Must she be MacNaughted, o 
Corlissed, or Cornwalled? It should be explained the steam in 
our boilers is 50 1b., but we dare not let a higher pressure come 
upon the piston than 15Ib., the speed being 18 revolutions pei 
minute. Of course the steam passes through a reducing valve. 
CoA ECONOMISER, 

A CURIOUS BOILER EXPLOSION, 

Str,—I shall be glad if you or some of your scientific readers 
can enlighten me as to the cause of the bursting of a boiler supply- 
ing a range of hot water pipes that occurred under the following 
circumstances :— 

Having occasion to heat a room, and considering hot water the 
most suitable means for the purpose, I gave an order to an emi 
nent maker of boilers and pipes, which were in due course supplied 
and set to work, The boiler is formed of a series of cast iron 
pipes, round which the flame plays, and supplies with water a 
length of 300ft. of cast iron pipes 4in. in diameter, both ends 
being connected with the boiler at ditferent levels, to enable the 
water to circulate as it becomes heated. The pipes are furnished 
at their highest point with an open air pipe, carried up above the 
level of the feed cistern, This cistern is placed at a height of 
about 35ft. above the boiler, and is supplied from another cistern 
by means of a ball-tap. The feed cistern is connected with the 
boiler by a 2in. pipe, on which there is not a tap or any means of 
cutting off the supply. The apparatus at first gave every satis 
faction; but about a fortnight after it was set to work the tubes 
of which the boiler is composed burst, and a large quantity of 
water flowed out of it. On examination the ball-cock was found 
to be open, and a plentiful supply of water passing into and 
through the feed cistern. 

On pulling down the brickwork which surrounded the boiler, it 
was found that the latter had been literally burnt to pieces, which 
seemed to indicate that it had beer short of water. On sending 
for the maker to inquire into the matter, it was ascertained that 
it was impossible for a deficiency of feed-water to have occurred, 
and the only solution of the mystery he could give me was that 
the heat of the fire had been so intense as to generate steam in 
the boiler, and that the steam could only escape by driving the 
water out of the feed pipe, and so left the boiler empty. The 
only remedy he can suggest is to reduce the size of the feed pipe 
near the boiler, and to give it two vertical bends so as to form a 
syphon, which will, he says, render it impossible for the steam to 
empty the pipe. 

I confess ] am by no means satisfied with the explanation of 
the cause of the accident, or with the proposed remedy ; but as 
the maker has fitted up some hundreds of hot water apparatus, 
and says he has never before experienced the same difficulty, | 
shall be glad to ascertain the views of your readers on what x) 
pears to be an unusual event. HOortTicuLTurist. 

January 5rd, 18735. 

[So far as we can see, the explosion is a result of some improper 
arrangement of the pipes, by which circulation has been prevente:!. 
The only thing to cause a current is the descent of the coole:l 
water in the down pipe furthest from the boiler. If this be short, 
and if the lower pipe vise towards the boiler, the circulation 
will be extremely sluggish. The water in the boiler, instead of 
being changed regularly, will become practically stagnant. It will 
then boil, and the pressure may empty it, when it will burn out. 
The remedy proposed by the maker, as we understand it, is use- 
less. ‘The true remedy consists in so disposing the heating pipes 
that the water in the, boiler may be changed with sufficient 
rapidity. Again, we have seen heating boilers in which the cir 
culation took place at one side only. The tubes at the other side 
generated steam, boiled dry, and then filled up again from time to 
time. Such boilers are speedily destroyed,—Ep. E, 





NAVIGABLE BALLOONS, 

Str, —As during the French war I observed from the-papers that 
many balloons fell into the enemy’s hands when attempting to 
leave Paris, it struck me as curious that they had never been made 
in a form capable of being propelled and steered. It seems to me 
that they should be made in the form of the sketch, that is, 





cigar-shaped, with a centre hollow tube to act.as a frame for the 
whole balloon, and also for the propeller to revolve on, the pro 
peller frame to be made of lance wood, stayed in to the required 
shape and angle, the propeller sails of any light material, as silk, 
the propellers to be driven by the feet of the occupants, with light 
pulleys and belts, the whole to be floated with gas. I have 
proved that the propeller will propel by experiment on a boat, 
and I should like to know if this form has ever been tried, as I can 
see no reason why it should not be under command, at least in 
calm weather. Perhaps some of the readers of THE ENGINEER 
may think it worth a trial, if it has never heen tried already, 
Santander, 8th November, 1872. + i # 





CHANNEL STEAMERS, 
Sik,—Cousidering that there is every prospect of the suspended 
saloon, proposed by Mr, Bessemer for dininishi i 


isluny motion at sea, 
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heing practically tested, I have no doubt that various plans will 
be ultimately suggested for controlling the motion or main- 
taining a constant parallelism of ftioor on some self-acting 
system. 

I venture to think that the gyroscopic principle deserves con- 
sideration in connection with this problem. This has already been 
t <perimentally applied on board ship for the pul pose of obtaining 
«x momentarily steady platform ; but I have no knowledge of the 
method adopted to drive the machine so as not to interfere with 
the tendency of the gyroscopic disc to. maintain an invariable 
parallelism of plane—a matter of some delicacy. 1 would suggest, 
however, that in these times, when steam of a considerable 
pressure (say above 301b, per square inch) is always used in marine 
hoilers, it would be convenient to drive the gyroscopic discs by 
steam currents issuing from their cireamference —be like the ancicut 
** wolipile,” in fact. The gyroscope being supported on tubular 
*‘ gimbals ” would be kept in rapid rotation by the steam passing 
through them, and would be surrounded by a case from which a 





2 pipe leading outwards would take 
oe the waste steam, while the con- 
a nt A densed water would flow by another 

! ‘\ 


pipe into a tank or to the bilge. 
If the gyroscopic stem be connected 





A 
rT to the suspended saloon not by an 
, inflexible link, but with a yieldin, 
oo lever in the line of action connected 
RK Reveivinc Jon? ~~ with the hydraulic valves, the saloon 
( U DH] cannot deviate perceptibly from its 
SHY |ATO BOILER 
: | Sa ) 
-—} ~—— 
.-—~ 
nO, its horizontality 
(i \* It is very possible that with one 
i ( LU ‘ 
\ J / motion of the ship would, owing to 


the inertia of the rim, cause a ‘* pre- 
cessional” and consequent conical 
movemcut of the stem (seen very 
fully in a ‘*teetotum” when the force is nearly expended), 
which would be fatal to steadiness in the platform controlled 
hy it. ‘This source of disturbance would, I think, be avoided 
hy the use of two gyroscopic discs, one above, and the other 
ut an equal distance below the plane of suspension, as shown in 
rough sketch. This is the form which I should recommend, and 
will be glad if you think the arrangement, with the method of 
driving it, worthy of insertion in your valuable journal. 
A. ALEXANDER, 

Cyclops Steel and Ironworks, Sheffield, Jan., 1873. 

P.S.—The axis of the fore and aft gimbal should be in a line 
with the axis of the suspended saloon or nearly so, 


ROOFS OF THE BRIGHTON LOCOMOTIVE AND 
CARRIAGE WORKSHOPS, 

WE are indebted to Mr. F, D. Banister, engineer of the Brighton 
Company, for the detailed drawings we give on page 20 of 
the principal roofs of the remodelled workshops. The structure 
seems an excellent mode of covering a very large area in a 
substantial manner at a very moderate cost, The drawings are 
self explanatory. 





THE PROTECTION OF INVENTIONS AT THE 
VIENNA EXHIBITION. 

Some curiosity has been expressed as to the amount and 
degree of protection which will be acceded to non-patented 
inventions exhibited at Vienna. For the information of 
our readers we supply the following information, and we 
also append a copy of the Custom-house regulations, which 
will be useful to exhibitors, A special law was passed by 
the Austrian Government on the 13th November, 1872, 
respecting the provisional protection of arti¢les sent to 
the Vienna Universal Exhibition in 1873, which runs 
thus : 

With the sanction of hoth houses of the Council of the Empire 
we ordain as follows : 

Arr. 1,.- Austrian subjects as well as foreigners, being exhi- 
bitors at the Vienna Universal Exhibition in 1873, may obtain 
from the Director-General of said Exhibition a certificate of pro- 
tection for their articles exhibited, provided such objects come 
within the provisions of the law of the 15th August, 1852, and the 
two laws of the 7th December, 1858 (Reichsgesetzblatt, Nos. 230 
and 237), relating to the right of obtaining protection. for inven- 
tions, trade-marks, and designs, Applications for certificates of 
protection must be lodged with the Director-General at the latest 
before the date of opening the Exhibition, or before the subsequent 
installation in the Exhibition of .the articles exhibited, and. be 
supported by an exact description of the same, and if required for 
greater intelligence, by the necessary plans or designs in duplicates, 
and as for trade marks, designs, or models, by two specimens of 
the same in separate covers or cases,, Applications made through 
an authorised agent must moreover contain a duepower of attorney. 

Ant. 2.- Certificates of protection shall be delivered free of | 
expense by the Director-General of the*Cniversal Exhibition with 
the concurrence and counter signature of a deputy of the Hun- 
garian Ministry. They secure to the owner from the date men- 
tioned therein of the admission of the respective object into the 
Exhibition, or if the application should have been made subse- 
quently from the date of making said application, until the 31st 
December, 1873, inclusive, the same rights as would be secured 
hy a patent obtained in the regular iegal way, or by a duly obtained 
registration of a trade mark, design, or model, The owner, more- 
over, shall be entitled to apply te the competent authorities 
before the expiration of his certificate of protection, for the grant 
of a regular patent for his invention or the protection of his 
trade mark or design, in accordance with the provisions of the laws 
mentioned in Art. 1. nies 

Art. 3.—Appeals or complaints respecting the, refusal of such 
certificates of protection/cannot héséntértained. _ Should the 
validity of a certificate/of protection be contested, the case will 
have to be decided bythe proper authorities, according to the ex- 
isting laws regulatiig the, protection, of inventions and trade 
marks. > ‘ > 

Arr. 4.—The Director-General of the Exhibition shali keep a 
double register for,entering the applications for and grants of 
certificates of protection, ope copy’ of which; together with said 
applications, specifications, trade marks, designs, or models shall 
be delivered, at the close of the Exhibition, to the Imperial Board 
of Trade, and the othet.copy with voucliers for said applications 
to the Royal Hungarian”Ministry of Agriculture, Industry, and 
Commerce. 

Arr, 5,--All grants of certifiéatés of protection shall be pub- 
lished in the Austrian and Hungarian official gazettes. The 
register of certificates of protection shall be open to public inspec- 
tion ; however, specifications, plans, models, &c., shall, at the 
special request of the applicant, be kept secret. 

Anv. 6.—-The Minister of Commerce is ordered to carry out the 
present law, FRANCIS JOSEPH, 

AUERSPERG, 
BaNHADs. 
Gédéllé, 13th November, 1872. 

Rules for Carrying out the Law of the 15th Notember, 1872. 

As toArt. 1,—On the application for a cergificate of protection, 
it ias to bé Ascértained, in the presence of the appli¢ant, that the 
petition is accompanied by the required enclosures, i.¢., two sepa- 
rate copies of the description, or two separate specimens of the 
respective trade mark, design, or model, under separate covers, 
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with the title of the article and the nafne of the applicant, and if 
the application is made through an agent, with a power of attor- 
ney. In case of any deficiency therein the petition shall be re- 
turned to the applicant for completion, the reasons therefor 
being given at the same time. Applications, however, that are 


found in due form with the above requirements for official action, | 


are to be marked on the outside with the date and time of presen 


tation. Certificates of protection can cover only either a patent | 
: : J —? 
right, or the right to « trade mark, or the right to, a design, | 


according to the nature of the article presented. Such material 
fitness has to be settled according to the laws recited in Art. 1, 
viz,, as to patents, according to the provisions of sections 1, 2, and 
5 of the patent law of the 15th August, 1852, and as to trade 
marks and designs, according to the provisions of sections 1 and 3 
of the two laws of the 7th December, 1858 (Reichsgesetrblatt, 
Nos 250 and 237), Such are to be the principles for the guidance 


‘ 
of the exeminers of the object to be protected. In case of patent } 


protection, moreover, no questions as to novelty and utility are to 
be taken into consideration, in accordance with section 17 of the 
patent law of the 15th August, 1852. At such examinations both 


copies of the specification, trade mark, design, or model, whether | 


secrecy has been demanded or not, have to be inspected, and 
sealed again with the official seal, whenever they were delivered 
in a sealed state. During such examinations it has also to be 
ascertained that the required conformity exists between the two 
sets of documents, and in case of any disparity, such defect has to 
be umended at once by the application, and always before the 


ite ¢ . grant of the certilicate of protection, In order to carry out the | 
normal position without putting | above examination, the Director-General of the Universal Exhibi- | answerable, in the-fitst iiistance, for the custom and excise duties ; 
into operation the means of restoring | tion, in concert with the deputy of the Hungurian Ministry, shall | and next this responsibility devolves upon the respective foreign 


appoint a committee to be composed chietly of engineers (mecha- 
nicians), chemists, physicians, architects, physicists, agriculturists, 


in the knowledge of goods). These experts, if not already sworn 
in as public servants, shall be bound by an oath, administered by 
the Director-General, to secrecy, and to deliver their opinion im- 
partially, All such articles as are found by the examiners not to 
come within the provisions of the patent law, or the law regulating 
trade marks and designs, are excluded from protection, and all 
applications relating thereto shall be rejected. Applications 
made after the legal date, i.c., after the date fixed for opening the 
Exhibition, or in case of a subsequent admission into the same, 
made after the date of such a subsequent admission, shall be 
equally rejected without further examination. 

As to Art. 2.—In granting certificates of protection the Di- 
rector-General of the Universal Exhibition shall always act in 
concert with the an of the Hungarian Ministry. Certificates 
of protection shall be delivered gratis by the Director-General 
of the Universal Exhibition with the counter-signattire of ‘said 
deputy of the Hungarian Ministry, according to the annexed form, 
mentioning the name and residence of the owner or agent, the 
succinct title of the object, the nature of protection (patent or 
trade mark), and the time when said protection begins and ends. 
Applications for converting such certificates of protection into 
regular patents or registrations of trade marks shall not be enter- 
tained by the Director-General, but must be addressed to the 
proper authorities. Oppositions against grants of certificates of 
protection, in case of infringement of patent rights, must likewise 
e addressed to the proper authorities, whose decision will be 
given in accordance with the provisions of the existing patent law. 
In those cases the authorities have to apply to the Director- 
General for a copy of the respective documents, which have to be 
delivered by him, with a statement as to whether the descriptions 
are to be kept secret or not, and with due registration of delivery 
and return of said documents. 

As to Art. 3.—-Complaints respecting refusals of certificates 
of protection are not admissible, and must be rejected at once. In 
cases of opposition, however, the proper authorities have to decide 
according to the laws mentioned in Art. 1. Such complaints, 
therefore, shall not be received by the Director-General, but the 
complainant be directed by him to the proper authorities. The 
delivery of the specification, trade marks, or designs to the proper 
authorities shall be made aécording to the provision of Art. 2. 

As to Arr. 4,—The Director-General shall keep a double 
register of the certificates of tion, stating the consecutive 
number, date of grant, and other dates mentioned in Art. 2, and 
also whether secrecy has been demanded or not. The consecutive 
number has to be affixed to the certificate of protection, to the 
applications, and all other décuments ; and such applications, as 
well as the documents belonging thereto, have to be kept in due 
order accordingly. Afier the closing ofthe Exhibition, and at the 
latest till the 15th November,.1875, the Director-General shall 
deliver to the Imperial Board'of Trade one copy of the register, 
together with the applications and documents belonging thereto, 
and the other copy of the register, together with the duplicate of 
the above documents, through the deputy of the Hungarian Minis- 
try, to the Royal Hungarian Ministry of Agriculture, Industry, 
and Commerce, for being kept in the archives of the respective 
Patent-offices, 

As to Art. 5.—Grants of certificates of protection shall be 
ublished at once by the Director-General in the Amtsblatt 
{official part) of the Vienna Gazette. The like publication in the 
Hungarian official gazette shall be undertaken by the deputy of 
the Hungarian Ministry. The register shall be open to public 
inspection, but the inspection of specifications, plans, designs, &c., 
Mean only be allowed if they were not,asked to be kept secret. 

As to Art. 6,.—All other questions that should arise beyond 
the above provisions shall be referred to the decision of the 
Ministry of Commerce. BANHANS. 
No. [ Form of Certificate. ] 

Universal Exi.ibition of 1873,— Certificate of Provisional Protection, 

The undersigned certify herewith that 
o (Agent) ; on the ground and under 
the conditions of the law of the 13th November, 1872, and the 
XXIV Hungarian Law Title of the year 1872, has obtained protec- 
tion for the following object exhibited at the Universal Exhibition 
of Vienna in 1873, viz. :— 


from the , being the date of delivery, till the 31st 
December, 1873, inclusively. 
Vienna, 


For the Koyal Hungarian Ministry. 


The Privy Councillor and Director-General 
of the Universal Exhibition. 


Custom Ilouse Regulations. 

The following rescript of the Imperial and Royal Austrian 
Ministry of Finance, with regard to the Custom-house regulations 
tc be observed in respect of goods sent from foreign countries to 
the Vienna Universal Exhibition, 1875, dated August 9th, 1872, 
and published in the Austrian Imperial Law Gazette, xrv. 
Nv. 1:7, has bee communicated by his Excellency Baron. von 
Schwarz-Senborn. Her Majesty's Commissioners have caused the 
ivlluwing translation of the rescript to be prepared for the infor- 
mation of exhibicors in the British section, 

Ly order, P, CUNLIFFE OWEN, Secretary. 

41, Parliament-street, London, Dec, 1872. 





1. The frontier Custom-l:ouse offices are instructed to direct 
(without opening the packing cases atid parcels) all Exhibition 
goods whicu arrive, accompanied by due certificates of admission 


from the respective foreign Exhibition Commissions, to the chief | 


Custom-house office stationed in the Exhibition grounds. A list 
with details of contents of the packing cases and parcels must 
accompany every consignment forwarded by each exhibitor, which 
list will be attached to the permit for the goods, 

2. The chief Exhibition Custom-house office examines and re 
moves the seals of each evtisignment, and books all the lists 
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| specifying the goods arriving with the permits, and delivers the 
goods to the respective foreign Commissions, whose duty it is to 
keep an exact account of the goods handed over to them, and to 
| submit thegame, when required, to the Custom-house authorities 
for inspection, 

3. The list of details of contents which is to accompany each 
packing case and parcel need not contain a description of the goods 
such as is required by the customs tariff ; it will be sufficient that 
the goods are specitied according to their cial d ination 
| as to kind and quantity. It will be the duty of the chief Custom- 
| house office to amend the lists of details by the addition of the 
' exact tariff classification to which the goods belong, and to com- 
plete the entries in the register in accordance therewith. 

1. No goods are allowed to leave the Exhibition and its precincts 
without a proper permit. Such permits will be issued by the 
Connnission of the country whence the goods have been sent, and 
must have attached to them, in order to be valid, the seal of the 
chief Custom-house oftice in proof of having been officially dealt 
with ; the permits for foreign goods will be distinguished by their 
different colour from those for inland goods. 

5. Goods which are being sent back to the foreign countries 
must be directed by the chief Custom house office to the respective 
frontier Custom-houses, and accompanied by a permit, 

6. For goods which remain in Austria or Hungary, and within 
the ercise district of Vienna, import duty and consumption excise 
| duty must be paid respectively, according to the charges made by 
| the chief Custom-house xuthorities after examination of the goods, 
| 7. The Exhibition goods and» the owners of the same are held 





Commissions. ‘This responsibility is transferred to the forwarding 
agents when they take charge of the goods, 


gyroscopic dise only the rolling | mechanical and chemical teclinologists and commercial men (versed | 8 Unexplained discrepancies between the actual contents of, the 


| packages and parcels as to the quantity and kind of the goods and 
the list of details, as well as the unauthorised removal of goods 
from the Exhibition buildings and grounds, and also the unautho 
rised sale or disposal of goods in the Exhibition buildings and 
grounds, will be dealt with according to law, 

%. Tobacco and goods manufactured of tobacco are not permitted 
to be sold in the Exhibition buildings, nor are they allowed to be 
brought away for such a purpose from the Exhibition, 

10, Foreign Exhibition objects which have not been presented 
to the chief Custom-house oftice for the purpose of obtaining the 
necessary permit for their exportation within three months after 
the close of the Exhibition, will be liable to the payment of im- 
port duty, and if they are subject to the consumption excise duty, 
to the payment of that also. (Signed) Lassen. 








SourH KEensincton Musrum.—Visitors di the week ending 
January 4th, 1873 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m, to 10 p.m., Museum, 11,772; Naval and other collec- 
tions, 2258 ; on Wednesday, Thursday, and Friday, admission (d., 
from 10 a.m. till 4 p.m., Mnseum, 2065; Naval and other collec- 
tions, 104; total, 16,199; average of corresponding week in 
former years, ‘61; total from the opening of the Museum, 
12,172,967. 

PortaBLe Enerxxys IN AvusTratiA,—At the Ballarat Agri- 
cultural Society’s spring show the first prize was awarded to Mr. 
A. G. Corbett, of abenrne: for his 8-H.P, single cylinder 
portable steam engine, improved and manufact by Messrs, 
E. R. and F, Turner, of Ipswich, fitted with patent equilibrium 
slide valve and variable expansion gear, regulated by patent 
governor and improved feed-water heater, mounted on wrought 
iron wheels, This was a very fine engine, and was deservedly 
adjudicated first honours.— Melbourne Age. 

Tre INstTiTuTION OF CIVIL ENGINEERS.—-The changes in this 
society during the last three months have included the transfer 
of three associates to the class of members, the election of five 
members out of forty-seven associates (of whom five were pre 
viously students), and the admission of thirty-two students. On 
the other hand there have been removed from the list, by deaths 
and resignations, three members, ten associates, and three students, 
so that the effective increase in the quarter has been fifty-eight. 
The numbers of the several classes on the books on the 
Ist instant were sixteen honorary members, 759 members, 
1151 associates, and 267 students, or a total of 2193, as against 
2030 at the same date last year. 

PuMPING ENGINES. — Messrs, Hathorn, Davis, and Campbell 
(late Garrett, Marshall, and Co.), Leeds, have just completed ten 
small pumping engines for the Indian State railways, with self- 
containing vertical boilers, They are also engaged upon pumping 
engines for colliery work. These pumps are placed under ground, 
and force the water to the surface—a special feature lately intro- 
duced in collieries. The engines introduced by Messrs. Hathorn 
and Company for this purpose are of entirely new construction and 
design. One of these is going to Olay Cross, and will raise water 
at one lift 1000ft. They are making a similar pump for a colliery 
at Newton Capp, near Darlington, to pump 1300 gallons per 
minute; For colliery work above ground the same firm are con- 
structing a large direct-acting compound condensing engine, which 
is to work with a consumption of not more than 4 1b. of coal per 
horse per hour, and the economy in the use of fuel by this machine 
will be an important item. 

IMPROVED RAitway RoLiine Stock.—The new engines and 
carriages that are being put upon the South London line are worth 
the attention of the managers of railways and the approval of the 
public. The engines have six wheels of 4ft. diameter coupled, the 
wheel base being 12ft. They weigh, when filled with coke and 
| water, 24 tons 12 ewt., against 50 tons, the weight of some engines 
; used for metropolitan traffic. The new carriages are also a good 
lesson to other companies in their superior accommodation, and 
their elegance and lightness. They weigh about half-the average, 
as regards the proportion of dead weight, of manyof the carriages 
now run, being only a little over 2 ewt. of cafringe’Weight per 
passenger, or a weight of 6) toms for the empty carriage. ‘The 
exteriors ‘are ‘of mahogany, and the trains are close coupled, « 
peculiarity in , the build ,and U being that they have 
only one—a central buffer and ‘connecting draw ber.” This of 
eourse greatly facilitates the passage = curves, The new 

carriages are greatly admired by those who have used them. 

LONDON ASSOCIATION OF FOREMEN E RS AND DRAUGHTS- 
MEN.—The twentieth annual meetin; members was held on 
| Saturday last, at the City Terminus Hotel Mr, Joseph Newton, 
A.I.C.E., Royal Mint, in the chair, It was fully attended, and 
much interest appeared to be felt im gs ag After 
some preliminary business, the auditors, Messrs. Hedley and 
Scott, produced the balance sheet and their repert thereupon. 
From these documents it appeared that ‘the institution had been 
more than usually prosperous during the past half-year, the funds 
for all purposes exhibiting: a wig increase. The general fund 
amounted to £532 2s, lid., that for the superannuation of age:l 
! members to £1194 18s. td.,-and- the widows and»orphans’ fun, 
: to. £24 1s., thus making a grand total of £155h28. Scarcely a 
| single unemployed men Be had claimed his allowance, and not one 
death had occurred during the year 1872. ‘Lhe -sheet was 
unapimously accepted, and that without question. Afterwards Mr. 
Newton proceeded to deliver an address of considerable length, 
which treated upon a variety of topics. In its course he ex 
horted both honorary and ordinary members 404 themselves 
yet more than heretofore, spoke of foreign compet and the 
necessity for higher scientific attainments on the part of English 
foremen, workmen, &c., and then resigned the office of president, 
in accordance with the rules of the Association. “Mr, Newton 
was, however, re-elected, and subsequently Mr. J. G. Gibbons 
| was chosen as vice-president, Messrs. Laidler, Aubrey, and Cross. 
' were elected as committeemen, and Mr. Sissons was appointed 
junior vuditer. At o late hour thy: meeting was adjoumned, 
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CORLISS ENGINES—WATERLOO FLOUR MILLS. 


MESSRS. HICK AND CO., ENGINEERS, BOLTON, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyrveav, Rue de la Banque. 
BERLIN.—Messrs. A. Asuer and Co., 11, Vater den Linden. 
VIENNA.—Messrs. Gero_p and Co., Booksellers. 

LEIPSIC.—ALpuonsek Diire, Bookseller. 

NEW YORK.—WIitiMeEr and Rocers, 47, Nassau-street. 

{PUBLISHER’S NOTIOE. 

*.* With this week’s number we issue as a Supplement 
« Dictionary of Engineering Terms in English-Italian and 
Lidlian-English. Each number, as issued by the publisher, will 
contain this Supplement, and subscribers ave requested to notify 
the fact to him should they not receive it. 


«* Next week will be published a double number of THE ENGINEER 
containing the Index to the Thirty-fourth Volume, including a 
complete classitied list of the patents issued during the past six 
months. Price of the double number, 1s. 








TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or eontain- 
ing questions, must be accompanied by the name and address of 
the writer; not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
commmnications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
intorm correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

T E M.— Yeu have givea the correct address vourself 

ASSISTANT ENGINEEK.—A Letter lies at our ofiice for this correspondent. 

INQuiRER. — So far as we are aware, the invention has not prove’! succesaful, 
rather the reverse. 

A. Dave (Alexandria).—Tue Excrverr, if sent by the quickest route, costs 
ld. extra postage, weekly. 

Ile1sLoip.—Perpetual motion is impossible. 
you wean by the nearest approach to it. 

W. G.—You cannot properly take a patent for the article you iwention. 
Register it in the Designs Office, Whitehall. 

T. 8.—The back volumes of the “Journal of the Royal Agricultural Society” 
will supply you with much valuable information on stean ploughing. 

8. B. axp Co.—Thomas took out a large number ef patents in connection 
with the sewing machine. The original patent expired long since. To 
which patent do you refer? 

W. H.— What is gained in power is lost in space. If you multiply the dia- 
tance passed over by the small piston by the load upon it, you will find the 
result agree exactly with that obtained by multiplying the load on the larye 

piston by the space it passes through. 

W. V. C.—(1) You can get a patert for the stench trap, the design of 
which is excellent. Any competent patent agent will pick out the salient 
points ina moment, (2) There is no opening for the telegraphic invention 
yu speak of ; the idea is very old. 

GC. 1. (Kettering).— We have no personal experience of the wearing powers of 
cast malleable ivon running on cast iron. We do know, however, that 
wrought iron shafls, if not too heavily loaded, and when properly lubri- 
cated, run very well indeed in cast ivon bearings. We imagine that you 
will have no trouble. 

Xx. Y. Z.—It does not appear that in practice the position of the cranks with 
vegard to each other ajfects the consumption of fuel in any way. That mode 
of setting the crank will be best which produces least variation in the strain 
on the crank shaft, a matter which can oaly be determined when all the con- 
ditvons, such as diameters of cylinders, and ratio of expansion, are known, 

A. D. (Mansowrah).—(1) Write to Messrs. Whitmore ani Binyon, Wickham 
Market, Suffolk. (2) We could not describe them briefly. The steam 
crhausts at about half stroke from the small into the large cylinder, and the 
expansion is completed in both cylinders instead of in the large one only. (8) 
There is no book of the kind published. (4) If the arrangements are pro- 
perly carried out the stack may be placed 100 yards from the boilers without 
injuring the draught, 
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INDIA-RUBBER COMB MILLING MACHINES. 
(To the Editor of Tie Engineer ) 
Sir,—Can any of your correspondents inform me who makes milling 
miachines to cut the teeth in india-rubber combs ’ M.S. 
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*.° The charge for Advertisements of four lines and under is three shillings ; 
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wards, ninepence. The line averages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. All single 
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payment, 
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MEETINGS NEXT WEEE. 

MeTEoROLOGICAL Soctery.—Wednesday, the 15th instant, at 7 p.m , at 
25, Great George-street, Westminster, ‘‘ On Solar Radiation,” by the Rev. 
lenwick W. Stow, M.A., F.M.S.; “‘On Temperature in Sun and Shade; 
uu account of experiments made at Harpenden, Herts,” by the Rev. 
Fenwick W. Stow, M.A., F.M.8.; ‘* Remarks on the ‘Pocky’ Cloud ob- 
served July 27th, 1872,” by J. 8S. Harding, F.M.S.; “Account of the 
Hurricane which passed over the Nichol Bay district of Western Austra- 
lia on March 20th, 1872,” by R. J. Sholl, Government Resident. 

Tue InstiTuTION oF CiviL ENGINEERS.—Tuesday, January 14th, at 8 
y.m., ‘‘ On the Practice and Results of irrigation in Northern India,” by 
Colonel W. H. Greathed, U.B.R.E. 

CHEMICAL Socrety.—Thursday, January 16th, at 8 p.m., 
amyl,” by Mr. Grimshaw; “On Heptanes from Petroleum,” by C. 
Schorlemmer ; ‘‘On the Vanadates of Minm,” by T. Carmelley ; “On 
the Formation of Sulphide of Sodium by the action of Sulphuretted Hy- 
drogen upon Sodium Chloride,” by C. T. Kingzeth. 


“On Ethyl- 





DEATH. 

On the 2nd inst., at Union-terrace, Southwark, in the 74th year of his 

age, Mr. Davip CHURCHLAND, for nearly 40 years a faithful and respected 
servaut in the firm of John Dewrance and Co., engineers. 





THE ENGINEER. 


FRIDAY, JANUARY 10, 1873. 








LOCOMOTIVE AXLE-BOXES, 

Tue axle-boxes of locomotive engines are called upon to 
sustain strains far more severe than those to which the 
bearings of machinery are generally exposed, and their 
proper construction is therefore a matter of very consider- 
able importance. Save in exceptional cases the load per 
square inch of surface in an ordinary bearing seldom ex- 
ceeds about 1 ewt., and under these conditions it is easy to 
keep the surfaces cool and well lubricated. A locomotive, 
however, with 13 tons on a single pair of drivers—not an 
unusual load—will have in each bearing about 56 square 
inches of effective surface; that is to say, the journal will 
be about 8in. by 7in. The whole bearing surface will be 
found by multiplying half the circumference of the bearing 
by the length, or, in the case cited, 1] ‘Sin. by Sin. = 92in. 
But it is obvious that those portions of the brass near the 
centre line of the shaft can sustain but a small upward 
thrust as compared with those portions right over the axle. 
Therefore it is proper to estimate the effective surface by 
multiplying the diameter of the journal by its length, 
which gives, as we have said, under the conditions named, 
56 square inches. Now each bearing will carry half the 
load of 13 tons, less the weight of the wheels and axle. 
We shall not be far wrong if we deduct 3 tons for this; 
but the amount will vary of course with the diameter of 
the wheels, For the purpose in hand it will suflice to 
assume that the load on eac axle-box is 5 tons, or 
100 ewt. This, divided by 56, gives a load of 2001b. per 
square inch of surface. It will be found that in practice 
this load, great as it is, is sometimes exceeded, while in 
other cases the weights are a little less. Taking into con- 
sideration the speeds at which the axles run and the extra 
strains due to the oscillation of the engine, it is clear that 
the axle brasses of locomotives are very severely tested, 
and it is some matter for wonder that no single system of 
construction has yet been recognised as the best that 
can be adopted; on the contrary, we find that almost 
every locomotive superintendent or locomotive engine 


builder has some pet scheme of his own which he 
regards as being better than any other. It is pos- 


sible that if locomotive superintendents would consent 
to exchange data as to the results obtained by them in 
practice, it would be found that some one or two methods 
of construction are really much better than any others, 
and the universal adoption of this method would tend 
to reduce working expenses, and to save much worry 
and annoyance to engineers. It is, we fear, hopeless to 
expect such an exchange of confidence among the loco- 
motive superintendents of this country ; but in the United 
States an admirable society exists entitled “'The American 
Railway Master Mechanics’ Association,” specially insti- 
tuted for the exchange of experiences in the working of 
railways. The fifth annual report of this body lies before 
us, and among other matters of considerable interest we 
find a “Report of Committee on the best method of 
securing driving and truck brasses.” To show what this 
report is we must explain the method pursued by the 
society in eliciting information. At a given meeting 
certain topics are named as fit subjects for inquiry. These 
being accepted by the whole body of members present, a 
committee is appointed which issues circulars to the 
various railways in the States, containing such questions 
as appear calculated to obtain the required information. 
These circulars form the groundwork of a report by the 
committee, which is read at a subsequent meeting, and if 
necessary discussed. Thus much premised, our readers 
will be in a position to understand the report on axle 
brasses, 

The committee state that they have received replies from 
thirty-five master mechanics, or, to use English phraseology, 
locomotive superintendents, The answers show how wide 
a diversity of opinions and practice exists. Twelve master 
mechanics use half-round driving brasses ; six use brass 
“ sibs” dovetailed into the cast iron box, in the way illus- 
trated in our impression for April 5th, 1872; ten use 
octagon brasses ; five use half-round brasses in three pieces, 
the top piece acting as a wedge to keep the others in place ; 
and two use brass gibs projecting to some height from the 
cast iron, the spaces between the gibs being filled in with 
Babbitt’s metal. As to the method of securing the brasses, 
five secure octagon brasses by lugs cast with the brass, and 
fitted into recesses in the box; one gentleman secures an 
octagon brass with a plug. The half-round brasses are 
usually, it appears, fixed with pins, the pins in one case 
being replaced by a plug screwed both into the box and brass 
alike. Babbitt’s metal appears to be freely used, generally 
in the shape of two strips from jin. to 14in. wide, let into 
the brasses at points half way between the top and the 
back and front sides of the brass; on one road, holes are 
drilled in the brasses and filled up with Babbitt’s metal. 

We now come to the most valuable portion of the report. 
The questions contained in the circular were judiciously 
framed, not only to obtain information as to the systems 
of construction adopted, but as to the results which these 
systems gave in practice. We learn consequently from the 
report that the best work to be had from half-round brasses, 
before they became loose, was 120,000 miles, while the 
worst result was 10,000 miles. The best result from 
oy 2 brasses was 125,000 miles, the worst 25,000 miles ; 
the best mileage for brass gibs let into cast iron boxes 
was 100,000 miles, the worst 75,000 miles; the best work 
with three brass gibs and Babbitt’s metal in the intervening 
spaces was 94,000 miles, the worst was 71,600 miles ; the best 
mileage to be had from half-round brasses in three pieces 
was 50,000 miles ; the worst was one year’s run, when the 
brasses became loose. From these figures it appears that 
the best results, on the whole, were obtained with octagon 
brasses, and the next best with three gibs let into the cast 
iron, which is somewhat remarkable, as the load per square 
inch of surface must have been much greater than with 





almost any other form of bearing used. The committee 





in their report ey condemn half-round brasses for 
heavy engines ; they seldom run more than 40,000 miles 
before pounding begins, either in the box or the brass. 
With light engines the half-rounds do somewhat better, 
making a mileage of about 80,000 before giving any 
trouble. As regards the use of Babbitt’s metal, the uni- 
versal reply is that it is of little service except to prevent 
cutting if lubrication fails. In addition, it makes the 
brasses wear a little longer, but it punishes the journal 
more, so that what is gained in on: is lost in the other. 
The general recommendation of the committee is that 
hexagon brasses, very carefully fitted to the box by plan- 
ing and scraping, should be used. “ In fitting the ee 
into the box the jaws should be slightly sprung open—just 
enough to let the brass into them—then allowed to come 
together with the brass in; then opened, and the brass 
scraped where it showed it was wanted, and this operation 
continued until a perfect fit is made between box and 
The brass will wear until it is cut through into 
the cast iron without becoming loose. The committee re- 
aon that nine engines fitted in this way with Babbitted 
yrasses have made an average mileage of 85,343, and are 
“all in perfect condition.” One—a 35-ton engine—has 
made 114,014 miles, the brass being worn down one-eighth 
of an inch, but still perfectly tight. The nine engines have 
now run three years without repairs to boxes or brasses. 
The best method of securing the octagon brass appears to 
consist in casting a lug on the centre of its length, which 
goes into a recess in the box. 

Thus far the experience of our American friends ; may 
we venture to suggest that British locomotive superinten- 
dents would do good service by placing the results of their 
experietice with different systems of axle-box at our dis- 
posal for publication in our pages. The results obtained 
on some railways are much better than those obtained on 
others ; but very few locomotive superintendents know at 
present on which line the best mileage is run. Nothing 
promotes true progress more than an interchange of ideas 
among men of experience. 


brass.” 


CIRCULATION IN BOILERS, 

CrRcuLATION in boilers may be defined as a continuous 
change of place in the water within them. It means the 
existence of a continuous flow of water over the heating 
surfaces, and it is essential to the success of all boilers, 
except perhaps those using distilled or other very pure 
water. It is commonly taken for granted that under no 
circumstances can a rapid change of place in the masses of 
water within a boiler be dispensed with ; but we think there 
is reason to dispute the accuracy of this conclusion. If, 
for example, we take a tube five or six inches in diameter, 
and a couple of feet long, fill it with distilled water and 
apply heat, it is clear that we can cause continuous evapo- 
ration without doing any harm so long as we keep the tube 
supplied with water. It is not necessary that a constant 
current should flow through the tube ; internal circulation 
will take place with sufficient energy to keep the surfaces 
supplied with water as fast as the steam drives it away. 
However, when water holding lime or other compounds in 
solution is used, unless a current is established through the 
tube sufficiently strong to sweep away the deposit as fast as 
it is thrown down, there is danger that the surfaces will 
become furred up, and that the tube will be overheated 
and destroyed. The more impure the water the greater is 
the necessity for good circulation. The purer the water 
the more moderate may be the rate of flow over the heated 
metal. Thus, in the high pressure tubular boilers used by 
Mr. Perkins the rate of circulation is extremely moderate, 
and there is good reason to believe that the small tubes, 
when the boiler is making steam, never contain really 
“solid” water at all. But no evil consequence whatever 
ensues, because the water used is invariably distilled, and 
therefore perfectly pure and free from lime er mud, We 
have spoken of tubular boilers, but it is obvious that what 
we have said applies to all boilers of whatever kind, 
whether Cornish, locomotive, or cylindrical, In the last 
three types circulation is left to take care of itself, and the 
action of such steam generators is so well known that we 
need not say much about circulation within them. The 
water tube, or tubulous boiler, is, however, rapidly growing 
in favour, and from the nature of the case special arrange- 
ments must be used in such generators to secure circulation, 
that is to say the passage of a current of water over the 
heating surface, when water not distilled is used in them ; 
and as a good deal of misapprehension exists on the sub- 
ject, it is worth while to call attention to one or two facts 
usually overlooked. 

We find that in a large proportion of tubulous boilers 
circulation is obtained by heating one leg of an inverted 
syphon more than the other leg. The steam and water 
rise in the hotter leg and the water descends in the cooler 
leg, and so circulation is maintained, The syphon assumes 
various modifications. Thus, when a vertical tube with 
an internal circulating tube is employed, the inner tube 
constitutes the cool leg, and the outside tube the hot leg 
of the syphon. In other cases the water descends in the 
annular space round the outside of the fire-box, which 
space constitutes the cool leg, while the steam and water 
rise through tubes within the fire-box, these tubes consti- 
tuting the hot leg. The ery faith is that the mixture 
of steam and water in the hot leg weighing less than the 
“solid” water in the cool leg, is over-balanced by the latter, 
and that circulation is the result. We believe that this 
theory is only in part true, and it may follow that a boiler 
in which the circulation is apparently most violent, may 
not only be a less economical generator than one with very 
moderate apparent circulation, but more likely to be burned 
out. In fact, considerable advantages may in certain cases 
be obtained by restraining circulation instead of facilitating 
it. If we oe the case of a tube bent to the shape of 
a U, one leg of which is filled with steam and water while 
the other is filled with water alone, it will be found that 
the pressure at the section dividing the mixture from the 
“ solid” water is just the same as though the tube were 
quite full of “solid” water. The steam bubbles rise 
simply for the same reason that a cork sunk to the bottom 
of a bucket of water will, when released, fly to the surface, 
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Tt is about as reasonable to suppose that a current will flow 
from the cold leg to the hot leg because the last contains 
bubbles of steam,as it would be to suppose a current would 
ensue if, cold water only being in the tube, we put a num- 
ber of corks into one leg. The presence of the bubbles of 
steam can in no way affect the hydrostatic pressure in the 
tube ; and unless there is a difference in the hydrostatic 
pressure of the two columns of water there will be no 
current, 

It is certain, however, that under the conditions we have 
cited there is a curvent, oftentimes to all appearance very 
violent indeed ; but we must aot judge by appearances in 
this matter, and cases have come under our own observa- 
tion in which tubes were burned, although it appeared 
that water was rushing through them. Nothing is easier 
than to confound an upward rush of steam, mixed with 
a very little water, with an upward rush of boiling water; 
and many boilers for which it is claimed that the circula- 
tion is perfect really have little or no true circulation, The 
great agent in securing the motion of the water is not the 
assumed fact that a column of mixed steam and water 
is lighter—that is to say, exerts less hydraulic pressure 
than a column of “solid” water of the same depth—it is 
the fact that the water in one leg is hotter, and therefore 
lighter, than it is in the other leg; and in a well-designed 
and proportioned water-tube boiler, very active circula- 
tion goes on from this cause, not only when stenm is up, 
but almost from the moment that the fire is lighted. This 
is the principle which should be rendered available in the 
design“of water-tube boilers. No dependence whatever, 
indeed, is to be placed on boilers in which there is practi- 
cally no circulation until steam is up. It would be in- 
vidious to mention names, but we may state that we refer 
now particularly to one or two types of sectional boiler re- 
cently brought out in the United States, of which great 
things are promised, although, as we think, there is not the 
slightest ground for forming favourable anticipations of 
the success of these generators. To the same category may 
be referred many devices patented by both American and 
British inventors for effecting forced circulation—as, for 
example, when a coil of tubes is placed in a furnace, and 
the water is driven through the tubes by a pump worked 
by a steam engine, or hy a screw propeller, or a tur- 
bine, or a modification of the injector. Many such 
schemes have been tried, but we cannot call to 
mind a single instance in which a boiler obtained any 
success or permanent popularity unless it was so con- 
structed that circulation began the .moment heat was 
applied to the water and continued without any extra- 
neous aid, And yet, with all this, there is apparently 
much to commend the forced circulation theory. In prac- 
tice, however, the extra cost and complication, and the pos- 
sible destruction of the boiler should the circulating 
apparatus fail, even for a few minutes, has told heavily 
against it, while the cowp de grace has been given to such 
schemes by the fact that sufticient circulation can always 
be obtained in a properly designed boiler without adven- 
titious aid. 

In considering the whole question of circulation in water 
tube boilers, two facts must be borne in mind, the first is 
that the circulation does not require to be very violent, 
msi the volume of water passed over the surface 
years a fair proportion to the volume of steam generated. 
Thus, for example, we may have two tubes, one of which 
is filled with froth passing through the tube at a high 
velocity, while the other tube is filled with boiling water 
moving at a comparatively slow speel. In the second case 
the circulation is obviously more eflicient than in the first, 
and it is advisable when a tendency to the production 
of froth exists, to reduce the rapidity of the rising cur- 
rent, and so compel the presence of more or less solid water 
in the tube. This principle has been very perfectly applied 
in the Paxman boiler. We may put on one side, however, 
all vertical boilers, and confine our attention solely to the 
sectional boilers, often of very great power, now being pro- 
duced by the dozen in the United States, and go on to 
point out that the second point to be borne in mind is that 
we are much less likely to have a hard and dangerous 
deposit from a considerable body of water moving slowly, 
than we are front a rapid but shallow current. When a 
tube is pretty well full of water, the agitation or ebullition 
going on is likely to keep the particles of lime suspended 
until the water has got out of the tube to some quieter 
place ; when, however, the tube is small, and the production 
of steam so rapid that much water cannot remain in the 
tube, although that water flows rapidly, it will leave deposit 
behind it. As there is nothing like the logic of facts, 
we may point out that a most eflicient “separator” and 
heater—Stillwell’s—depends for its success solely on the fact 
that a thin stream of heated water flowing over a succession 
of sheet iron trays will throw down nearly all the sulphate 
of lime which it contains. The deposit forms on the 
trays, notwithstanding the current, instead of on the 
heating surface, and the trays can be taken away and 
cleaned, or, as they are very inexpensive, replaced with 
new ones without trouble. If the water passed over these 
trays in a considerable body the suspended impurities 
would not be got rid of so effectually. Tt appears, then, 
that in practice it is advisable ‘to use comparatively large 
tubes, with a moderate rate of current, rather than small 
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the upper end to turn the escaping steam away from the ! 
entering water. As the tubes are of considerable diameter, 
and quite accessible for cleaning, little circulation is re- 

quired except that necessary to prevent the tubes from 

boiling dry. Other makers use horizontal tubes, united by 
short lengths of vertical pipe. One set of these vertical | 
pipes must be kept cooler than the other set, or there will 
be no circulation. The water rises in the hot pipe, and 
forces its way, so to speak, into the tube, driving the water 
before it to the other end, where it descends down a cool 
pipe, or else ascends through a second short length of cir- 
culating pipe to a generating tube above. The action is 
just the same as though the tube were laid on an incline. 

The lesson we have endeavoured to convey is that little 

or no dependence is to be placed on steam as a means of 
securing circulation ; that ought to be got by establishing 
communication between two columns of water, one hotter, 
and therefore lighter, than the other. It must not he for- 
gotten, however, that although steam cannotactasa circulator 
by reducing the hydrostatic pressure of a column of water 
with which it may’ be mixed, it does act under favourable 
conditions to change the water in another way, which is 
this : when « bubble of steam is formed in the ascending 
leg of a syphon or its equivalent it displaces a volume of 
water equal to its own bulk, and if there is sufficient in- 
ducement the displacement will take upwards. The water 
will escape then from the upper end of the syphon, and the 
deficiency will be made up when the steam has gone, by 

vater from below. Steam will also carry water up with it’ 
in rising ; but this is objectionable rather than the reverse, 
because the steam with its load of water cannot rise 
upwards without exerting a corresponding reaction down- 
wards, and so tending to prevent the entrance of water 
from below. The utmost possible care should in all cases 
be taken to keep the descending circulating pipes of a 
boiler cool. Cases have arisen in which boilers, otherwise 
good, have utterly failed from neglect of this precaution. 
In a U tube hanging from the roof of a fire-box, and with 
both legs equally hot and of the same length, there will be 
no circulation whatever ; the tube will boil dry and burn 
out. But if one leg be protected from the action of the fire 
a steady circulation will ensue. Inventors, desirous to get 
all the heating surface they can, have now and then over- 
looked this point to their own discomfiture. On one 
more point it is necessary to say a word: care should be 
taken to secure a diffused, not a local circulation. It is not 
difficult so to manage matters that the entire circulation 
may be contined to ten or a dozen tubes out of twenty or 
thirty. The others are then liable to be deprived of water 
and burned out. 


WOODEN RAILROADS, 


Or all the schemes which have been proposed for tlte 
construction of light railroads, probably none is more 
worthy of attention than that which contemplates the use 
of timber as a substitute for iron in the construction of the 
permanent way. We have referred, in another place, to the 
Lisbon Steam Tramway, to be worked on what is known 
as the “ Larmenjat system,” but the idea is in no sense 
new. ‘The first railroads ever made were of wood; and for 
many years almost the only kind of track used in the 
United States consisted of continuous sleepers, with a thin 
plate of iron spiked on the top. The true timber railroad, 
however, dispenses with the aid of iron altogether in the 
superstructure ; and in countries where wood is cheap it is 
possible to make a very useful and excellent road in this 
way, if due attention be paid to the conditions essential 
to success, In Canada there are about 100 miles of wooden 
roads in successful operation. The gauge is 4ft. Stin., and 
the speed is about sixteen miles an hour, though higher 
velocities have been attained without trouble. The rails 
are of maple—a close, firm wood—7in. deep by 4in. wide, 
and notched into the cross sleepers, which are Sin. square, 
and 20in. apart. The cost of these roads is said to’ be about 
£1400 a mile as a niaximum, and the rails last from two 
to four years. The lines to which we refer are in the 
neighbourhood of Quebec ; but timber railroads have often 
been used in the States, and generally, so far as we are 
aware, they have given satisfaction. ‘The question when 
it is right to use timber instead of a light iron rail can 
only be settled when the relative cost of the two materials 
is known. We think it can be shown that, as far as utility 
is concerned, just as good a light railway can be made with 
timber alone as with iron and timber combined. If this 





be So, then every question involved may be disregd#ded 


exce comparative cost of a roi F timber ri | : agg. 
except the comparative cost of a road of timber only, and | 34 the land scheduled for it measures 4a, 3r. 32p. 


a track laid in the ordinary way. As far as regards earth- 
work, there is of course nothing to choose between the two, 
except as regards one somewhat important point, namely, 
that the adhesion of ordinary wheels on a timber road. is 
not so great in wet weather as that between an iron wheel 
and an iron rail; and this circumstance may tend to render 
it unadvisable to adopt inclines with a wooden railroad 
which would not be very objectionable under ordinary con- 
ditions. This is a difficulty, however, which may, we 
think, be got over. 

It is obvious that all the rolling stock should be as light 
as possible on the road. It may be absolutely heavy if 


| necessary, but it must be light on the road, and to secure 


tubes, in which, although there is apparently a very rapid | 
cnrrent of water, there is in reality: very little else than” 


steam. 


The means of producing circulation are extremely simple. | 


That most ordinarily employed consists in inclining the 
tithes so that: one end shall be higher than the other. Some 
inventors lead the water into the lower etid of each tube 
hy a down pipe placed in a cool place, the steam and water 
running along the inclined pipe, and this is beyond ques- 
tion a very excellent arrangement. Others employ an 
internal cireulating pipe, which carries the water to the 
lower end of the generating tube. This does not appear 
to work uexceptionably well at all events, Messrs, Howard, 
of Bedford, have abandoned the use of the internal tube. 
They state that they find that water enough for all practical 
purposes makes its way down the tube from the top if 
a deflecting plate is fitted across the mouth of the tube at 


this end the number of wheels should be considerable, so 
as to diffuse the load over a large surface. The vehicles 
hauled should seldom carry more than a ton ona single 
wheel, and the wheels should be truly cylindrical and wide 
in the tread. They should be of the largest practicable 
diameter, and the rolling stock will be much improved 
if the wheels can rotate independently of each other. The 
best plan will be to adopt rather long vehicles, suspended at 
each end on a four-wheeled truck or bogie. It is almost 
needless to say that the timber used should. be of good 
quality. Creosoting is, we fancy, out of the question, 
except in special cases, as it would add much to the 
cost, and rather tends to reduce the strength of the 
timber. The load should be hung on easy springs, 
in order that the wheels may freely follow the inequali- 
ties of a highly elastic road. On the Quebec roads loco- 
motives of much the ordinary type—except that they are 


small—do the hauling ; great care should in all cases be 











taken to have engines which will utilise all the ‘weight in 
adhesion, and with a sufficient number of driving wheels 
to distribute the load well. The engines ought, in no case, 
weigh more than 12 tons, and this load should be carried 
on six coupled wheels. There is a great dearth of inform:- 
tion about the coetticient of adhesion on a timber railroad. 
The coefficient of s/édiny friction in the case of iron on dry 
elm is about 0°2; when oak is substituted for elm the co- 
eflicient is as much as 5; but everything depends on whe- 
ther the wood is dry or not; and the experiments fron 
which the foregoing covtiicients have been deduced are 
scarcely applicable to the matter under consideration. It 
may be found quite practicable, however, to adopt 
means of obtaining a very considerable augmentation 
in the adhesion of the engine by the adoption of 
certain expedients—for example, Thomson’s — india- 
rubber tires. It will be suicidal in any case t» 
attempt to get a proper coefficient by loading the 
driving wheels heavily. So long as the wood 1s not 
crushed it. will last and do good service; but the moment 
crushing takes place the life of the rail may be consideve:! 
nearly at an end. Crushing depends on two things: th 
load, and the area of the surfaces in contact. It is not 
practicable to increase the latter beyond a certain point, 
and therefore the former must be kept small. 

Precisely the same arguments can be urged against 
wooden railroads as those brought against the narrow 
gauge system, and we shall be told that if it is worth while 
to construct a railway at all it should be of ivon, The 
argument is about as convincing or satisfactory as woul! 


be one that, if it is worth while to have a road 
all, it should be a railroad. Those who have mosi 
to do with traction engines know best how their 


power is limited by imperfections in the track. Now 
a timber road must be—or at least should be—better than 
the best macadamised road ever produced as far as steam 
engines are concerned; and if it is worth while to use 
steam power regularly on a considerable scale, it is better 
in the long run to provide a timber track for the engine 
than to work it on macadam. It is quite possible to make 
a wooden road which shall for the intended purpose be 
really better than an iron one for less money; and it will 
be time enough to use iron rails when it has been proved 
that wooden rails are no longer able to sustain the trattic 
except at a ruinous expenditure for repairs. In distvicts 
where wood can be had for little or nothing iron is usually 
very expensive, and there are numerous districts in our 
colonies, and even nearer home, wherein wooden railroads 
might be laid with advantage and worked by steam power, 
to the great henefit of considerable districts. 








THE VIENNA EXHIBITION BUILDING. 

A GLANCE at the plan given in our last impression will show 
that the Exhibition building consists essentially of a central nave 
and 2 number of transepts. We give at page 17 cross sections 
of both which explain themselves. The nave is shown at the 
top, and the transept at the bottom of the page, 


PRIVATE BILLS.—THE ESTIMATES. 

ONE of the documents that has to be deposited in certain public 
oflices in connection with private bills in which the construction 
of new works is involved is a copy of the estimates of costs of 
construction, These papers are very interesting. 

The London and North-Western Company have three bills in 
Parliament that are inter alia for new works. One of these is for 
powers to enlarge and improve the old harbour at Holyhead, to 
construct certain works in connection therewith, and for other pur- 
pos he works will embrace 325,000 cubic yards of earth 
work at Is, 9d, = £28,457 10s. ; embankments, including roads, 
250,000 cubic yards ;.sea walling, £45,000; land and buildings, 
47a. Ir. 3p., with other expenses, making up a total of £101,451 5s. 
forthe harbour works, Another bill of the North-Western Company 
is for new works and additional powers in relation to their own 
undertaking and. the undertakings of other companies, The 
works include a new road in the parish of Acton, which is esti- 
mated to cost £2495; a new road in the parish of Cannock, 
county of Stafford, to cost £10,265, a new road in the parishes of 
Leighford, Saint Mary, and Saint Chad, Stafford, to cost £2716; a 
road in the same parish of Leighford, to cost £1415; another in 
the parishes of Swimmerton and Charlton, Stafford, to cost £2577 ; 
another at Warrington, to cost £10,185 ; another in the Premier's 
parish of Hawarden, county of Flint, North Wales, to cost £3575 ; 
and yet another in the parish of Bettws-y-Coed, Carnarvon, to 
cost £505; total for roads designed to facilitate the traffic 
of the North-Western system at the points referred to, 
£33,761. The London and North - Western New Lines Bill 
is for much more important and costly objects, A new piece 
of railway at Primrose-hill, of a little over a mile in length, is 
estimated to cost £311,592. It will have a tunnel, to cost £106,200, 
A junction 
line ut Kelmarsh, Northampton, of about a mile in length, is esti 
mated to cost £25,760, which includes eight acres of land. Anothcr 
junction line at Oxenden, Northampton, is estimated to cosi 
£25,569. The land scheduled is a little more than two acres. 
There are tunnels upon each of the two last-named lines, the twe 
to cost about £30,000. The proposed Leaton and Wansford Kail 
way, in the counties of Rutland, Huntingdon, and Northampton, 
will be nearly twelve miles in length, and is estimated to eost 
£210,161, including purchase or compensation for easements, Xc., 
over 132 acres of land. ‘he’ Norton branch extension, of 
nearly three miles, in connection with the Rugeley and 
Cannock branch of the company’s system, is estimated to 
cost £48,741. It is proposed to construct five pieces of railway at 
Winsford, in the parish of Davenham, Chester, at a cost of about 
£36,000; a junction of about a quarter of a mile long at Dewsbury, 
to cost £21,110, including £12,900 for land and buildings ; also 
four extensions at Abersychan, Trevethin, Monmouth, of about 
55 miles in all, to cost about £76,000. Four other lines it 
is proposed shall be constructed in the counties of Carmarthen 
and Glamorgan, to be called the Llandilo and Swansea lines. 
These aggregate about twenty-seven miles, to cost £420,000, the 
land scheduled exceeding 267 acres. ‘The new lines also include 
a Lilanberis extension line of about half a mile in length, 
to cost £6286, and important works in other localities.. A portion 
of the South Staffordshire line and of the Crewe and Manchester 
line are to be widened, at an estimated cost of £25,%s1 and 
£78,758 respectively. The one portion to be widened is five furlongs 
twenty-eight chains in length, and the other one mile and six 
chains, Powers are taken for station and other works at Liverpool, 
to cost £550,000, including £32,325 for earthwork and £91,000 for 
station. The total estimate for the London and North-Western 
new lines, Xc., is £1,838,550. 

The London and North-Western and Lancashire and Yorkshire 
Companies Bill for amalgamation of the two companies is in all 
essential particulars a reproduction of the suspended bill of last 
session, Notes on the estimates we shall probably continue in 
future numbers. 
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THE ENGINEER. 


| Surrey, “Improvements in a the manufacture of stecl and in apparatus 
employe: ifor this pury communication fr m Theodere Ran 
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ENEZER Harroip, Bedford House, ferrreens po — Br eer Accrington, Lancashire, “ l’vinting machine 
re our fey the ifti g hit ” - 3 st decenvver, SOY. 
ember, ee improved couy rts ting of machinery 105. Atrrep Vincent Newton, Chancery-lane, London, “ Knitting 
“RK HARD Barrincron, Ledbury-road, Bayswater, Londo: machines.” —12th Januaiy, 1870. . ; 7m 
proved method and means for the prevention of fraud on the 190, Wittiam Epwarp Newtox, Chancery-lane, London, “Treating or 
collectors of fares on omnibuses, tratnway cars, other conv preparing various naturs ul subst: wmices, SO as to render them applicab 
theatres, and all other places where it is necessary to check the collec for use in journal boxes, &¢.”—21si January, 1870 . 
tion of money.”—10th December, 1872. . 1. Crat LES Honeson, Richmond, Surrey, “ Compound riveted bands of 
. CuristopHeR Lockman, Hamilton, n 1, Ontario, ¢ iron, &e.”—Ist January, 1870. . . = 
“A new 01 improved omry power for driving sewing 1 ines.”--] | 11. Freperick Jones Duacan, Bristol, ‘ Portable stoves, & wd 
December, 1872. January, 1870 
3804. Joux Henry Spencer, John-street, London. 21. Davip Fort es, York-pl wee, Portman-square, London, “ Artificial 
**An improved non-corroding s water-closet u uste pre-,| , manures."—Bi January, 187 2 oie . 
venter, and overflow alarm,”—l6th Dece s . ) 34. CHARLES Wiitam SIEMENS and EpwarD Atrrep Cowrer, Great 
3S61. CHARLES ENRY SIDEBOTILAM, Sali rd, 1e: ire, “Imm 1| Georve-street, Westminster, and CHARLES HRANE, The E Beas 
arrangements and constructions of school dcaks and scat , and also of : — Gorn: ul, Staffordshire, ** Regenerative hot blast stoves for heat 
the standards for supporting them.” potnh air, &c.”—5th January, 1870. _— » 
3865. Wittiam Biizarp Witiiamson, Worcester, “Improvements in | *’- in aw Prumaer, Brooklyn, New York, U.S., “Sewing machines 
cases or holders for holding and facilitating the slicin 1670. a 
pressed or cooked meats, Stilton cheese, and other provisi 6 GRANGER ANDY, I enge, Surrey, Joun ANDREWS DRYDEN 
$607, Javits Cumumrornen Kivimpy. West House, I ‘gin, ‘Tm- } Surrey, and Wit 1AM PERKINS, Herne Hill- road, Su wrey, 
proved rescue apparatus to be used in ice accidents.” | lo Miquids for illuminating purposes, 
3869, Henry Percy Hour, Royal ¢ ‘buildin s, Leeds, | 
‘Improvements in locomot to be used either 4 DWIN KNOWLES and Gror: Harriey, Gomersal, near 
manent way or on comn ls, and adapted for sal mv | >, ** Looms for weaving.”— 3rd Jaavary, —_ 
other underground wor EDWARD Cottam, Wimbled mn, Surrey, ‘ es, & 
871. THomas Pexn, Westhur , WwW rth-road, Sur ad y 4068) ' 
seenttinnniin tn. aenceratae to bed dt ; sth end ether eo Henry Lea, Stafford Railwa snals, & 4d) Jenuary, 
which apparatus is also applieable self-acting releaser for pile- | é all “Ont 
driving machinery and other purposes.” / momas m-street, Tondon, “G : 
8 Wreuiam Morcan Brown, Southanpton-buildings, London, “ Tm percha, & bee I w 
provements in railways.”-—A conniunication from Etienne Besson, CHARLES Lout ' clin Watoh-en 
Paris.—20th December, 1872 FO sings ye dg ; ’ 
874. Joun Wuarrrieicy THOMPSON, Prestwich, Lancashire, “ Improv 6, JAMES Hakcneay » oe Tuomas Ropinsox, Widne Lemecashire 
ments in the manufacture of lining bands for hats and caps.” _.** Treating sulphur, & th January, 1870. 
3876. Louis Rozsavixeyi,, Regent-street, London, ‘A new stem of | 52. Peer Jt NSEN, 4 hancery-lane, London, “ Closing or fastening neck- 
joints for earring hooks, applicable also to other articles of Mery.” | _ Mes, a Sth Januars, 1870. Pe : . 
A communication from Victor Muiron, Rue de Choiseul, Paris. j 55. Atrrebd BuckincnaM Inuorson, Sh Joints for uniting an 
3878. Francis WILLIAM CRrossLey and WILLIAM JouNn CRossLEy securing the ends of railway rails."—6 neary, 18Tp 
chester, “ improvements in machinery for grinding cyl | 
conical surfaces,’ ~ . 
879. GrorcEe Avcustus Hupparr, Brynkir, Carnarvon, “ Improvement Potente on which the Stamp Duty of £100 has been Paid 
in the construction of railway brakes.” : flicld, Rolling hooj ti for 
880. ROBERT STEVENSON SyMINGTON, Glasyvow, hire, “Tm : 
provements in applying gas for heating purposes, aud iu paratus cd, Y¥ ec, “Caps empl 1 i 
connected therewith.” 
881. DaniEL ScorrerGoop, Sheepshed, Leicestershire, ‘‘ Inprovements 
in finishing hosiery and other good : els * 
3882. Wittiam Wuite Ferepay, balmouth-road, Dover-road, “‘ Improve- Notices of Intention to Proceed with Patents 
ments in treating human excreta, and in apparatus for working the } 2560. WitLiaM EN, Birmingham, “ Effecting the saving of fuel used 
excreta and converting the same into a dry and highly-concentrated for domestic oses.”” 
manure, 2563. WiLLiAM rt Lake, Southampton-buildings, London, ‘‘ Type- 
3883. WaurerR Jexnines Morris, Langham Hotel, London, ‘ lhaprove- setting machines.”—A communication from Stiles Dennison Sperry 
ments in holster and pocket pistols.” : 
3884. JoserH Constant Lones, JABEZ Lonus, CHARLES VERNON, and rt Lake, Southampton-buildings, London,“ Electrical 
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axles for carriages, and in machinery t 


‘Improv ements in the 
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3885. WittiaM Hopr, Nicholas-lane, London, ‘“‘ Improvements in the 
application of steam power to the cultivation and movement of 
land.” 

3886. ALEXANDER Prince, Trafalgar-square, Charing Cross, London, 







“Tmprovements in the ‘ns mut 
ing roads and ways, and in the 
munication from Peter Barthel, 
Holzmann, Frankfort-on-the-Maine 

3887. ALPHONSE KLieger and AuGustTiN C 
“An improved stopper for bottles.’ 

3889, JOSHUA SENIOR, New Wexf 
in the process of unhairing and prepating skins or h 
for making or dressing into leather of any kind.” 

3890, Joun WALKER McCarrer, City Mills, Foyle-street, 
derry, d, “Improvements in and connected with 
condensing steam. 

S91. WiLui \M Henry Mircuect and Ratpn Jorpinson, Huddersfield, 
Yorkshire, ‘‘ lmprovements in or applicable to carding engines.” 

3892, ALEXANDER SAMUELSON, Cornhill, London, “ Improved means of 
and apparatus for laying axphalte, mastic, or other similar pavement.” 

2893. Newton JoHN Suckuinc, Market-hill, Maldon, KE. Improve- 
ments in steam generator 

8804. Wittiam Pippr, City-road, London, “Improvements in and in 
the manufacture of ig mitible lig hts or matches, anc some of the 
materials of which they are composes d, and in holders, receivers, or 
boxes for holding the same.” 

8895. Parnick ConnNiFF, Kidwelly, 
the manufacture of fire-bricks 
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5807, WILLIAM MANN, Gasworks, Dorset. street, London, “Improvements 
in mi vchin cry and upparatus for charging and discharging. as 
retort 

3898. Tuomas Symes VPripeavx, Eardley-crescent, .West Brompton, 
London, “Tmprovements in apparatus for regulating the supply of air 
to furnace 

8399. IsipoRE ALEXANDRE VacueRot, Notting-hill, London, ‘‘ Improve- 





ments in propelling and steering ships and boats, and in 


\ ippuratus or 
means employed therein.” 

















ord, Ireland, * An neverenen | 





\ communication from Jacob Porter 
and William Clark Cutler,—30th Ang 


apparatus for lighting burners 
Tirrell, John Ware Flether, 








2DWARD Ww ARD COOPER and GerorGcE Lowe, Birmingham, “Sewing 
machines.” September, 18 

2016. Ropert Francis Farrwieg, V tori: v-street, Westminste r, 
Perkins, Seaford-street, Gray’ s-inn-road, London, 
engines.” —3rd/ September, 1872. 

MAXIMILIEN EvRARD, wrhiers, near St. E ae nne, Loire 

* Washing coal and miners —13th Septeinber, 

Newton Jown Svuckwine, Market-hill, Mak rad 

September, 1872. 
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** Locomotive 
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(France), 
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| 2777. Jonn Taytor, Newchurch, “Steam generators.”—-l0th September 
1872 
2805. Wituetm Rata, Plattenburg, Westphalia, “ Anne aling and re 
moving oxide or scale from iron ‘and steel wire, &c.”-—2urd Septenber, 
ALFRED CHAPMAN, Whitehall Club, London, “ Evaporating ind 
concentrating cane juice and other saccharine solutions, &c. 1st 
Octoler, 1872. ‘ 
3064 Jose pu Tukopors Dann, Cowley-road, North Brixton, “ Producing 











hi —A communication from Alexandre Alleau.—17th Octolcr, 1872. 
3161. SOLOMON SANDERSON and ALBERT Prox TOR, Huddersfield, “ Steam 
boilers or generators, &c.”—25th October » 1872 
8252. Epwarp Wirrny and WiLL 1AM Giusox, West Hartlepool, ‘‘ Mixing, 





irging, and smelting iron vres.”—2ad November , 1872. 





JoserH Fosrser, Preston, “ Feeding and delivery appar: tus appli 
able to printing and folding machines. 18th November, 1872. 
3558. Joun Epwarp keimsy, Swinton, near Manchester, *‘ E lastic pauck- 
ing for pistons and piston rods ot steam enyines, pi ump: , rams, &c, 


Qoth November, 18 
































3000, ARTHUR. CHARLES HENDERSON, Chari Cross, London, “An im- 
proved match-box or case for automatic ally wood or wax 
matches.”—A communication from Jules St. 2 wx, Gironde, 
France 

2901. GeorGe RypiLt, Grove House, Dewsbury, Yorkshire, ‘ Improve- 
ments in the construction of apparatuses and in machinery for | 
obtaining and applying heated air to furnaces for the consumption of 
smoke and the saving of fuel, tinproving ventilation in rooms, 
drying animal and vegetable substances, and in the construction of 
furnaces.” 

3902. WiLLIAM Epwarp Gepor, Wellington-strect, Strand, London, 
“ 


A new or improved apparatus or drawing-board for obtaining 
or perspective drawings from right-lined drawings.” 
from Ernest Camus, Faubourg St. Martin, Paris. 
3. Francis ZysEt, Cecil-street, Mile-end-ro: id, 
ments in obtaining "and applying motive power. 


angular 
—A communication 





London, ‘‘ Improve- 












2905. JoHn Raprorp, Central Brass Wor ephdeuaen’, Bradford, 
Yorkshire, * Improvements in steam , water, or fluid taps.” 

3906. WiLLIAM TERRELL GARNE wh, Ripon, Yorkshire, and 
Jonn WHEATER and WILLIAM Warine, B ord, Yorkshire, ‘Improve- 
ments in machinery for combing wool, flax, silk, or other 1 brous 
substances,” ‘ 

“ 


3907, Epwarp Parsons Nortu, Birminghan 
bined tables and reading desks or 4 

3909. SeTu Mereacr, Preston, Lance 
mules for spinning and doublin 

3911. ALEXANDER CARNEGIE Kirk, Glasgow, Lanarkshire, N.B., “ Imn- 
proved steering apparatus, and improved motive power apparatus for 
working the same, the said improved motive power apparatus being 
also.applicable for working winding, hoisting, or other apparatus. 

3912, THoMas WILLIAMSON, dtalybrid ge ancashire, and WILLIAM 
WaLker, Newton Moor, Cl heshire, **Improve:ments in the construction 
of reciprocating steam engines. 

3913. Leos AyTorng Bapix, New Ormond-stre London, “ Improve- 

ments in closets and se pepeeeees for collecting and disinfecting frecal 

matters and converting the same into manure or human guano.” 

5914. Francots Jutes MAanceavx, Paris, “‘ Improvements in cartridges 

for breech-loading small arms.” 

3915. Grorce Hanpd Sirn, Southampton-buildings, 
improved method of carbo ising clay, pliste chal . 
and other like porous materials.” 

2916. James Cowir, Little Queen- street, London, 
writing desks known as secretaires.” 

3917. ALEXANDER MELVILLE CLARK, Chancery-lane, 
ments in breech-loading fire-arms. 
Dumonthier, Paris. 

3918. Henry Watton Wuireneap, Holbeck, 
provements in machinery for combing z wool 
other fibrous substances 24th December, 1872. 
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3920, EDWARD THOMAS Heens s, Chancery-lane, London, ‘‘ Improvements 
in machines for scouring and polishing needles.’ A communiec:tion 
from the Mallett Manufacturing Company, New Haven, U.8,—206¢/ 


December, 1572 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 
8958. GzorGeE Haseuttxe, Southampton-buildings, 
ments in machines for breaking or tearing rags. 
from Anthony Peple, Lowell, Massachusetts, U.S. 
3962. Wini1am Anson Woop, Hoosick F: alls, New Yor! 


London, * Improve 
”— A communication 
“80th December, 1872. 
U.8., ** Improve- 
Slst December, 1872. 
Park, 
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ments in mowing and reaping machines.” 
3968. 


Grorce Tomuinson Bousrizrp, Loughborough ‘Brixton, 








3 James Frank Smiru, Leicester, “ Self-acting gates or sluices and 
weirs for the prevention of the overflow of water from rivers or water 
courses,” —28th November, 1872. 

3593. Linpsay Ocitviz, Lime-street-square, London, “ Steering ships 

A communication from Christian Splidt Ogil vie.—20¢th Novender, 
_1Ssi2, 
i115. SAMUEL BLAKEY ANDERTON and Jonn Goutprn, Bradford, ‘‘Combin 
Bn wchinery.’ ’—30th 1 yovember, 1872. 
Georcs SPENC Jannon-street, London, and Ur au Scorr, N orth- 
vaaeeehe Fitzroy-square, London, ‘* Carriages.” —6th Dee ember, 1872. 
3714. Jouann Herericn Cours, Steinstrasse, Hambu rgh, cr Apparatus 





and brakes for facilitating the stoppage and restar ting of tramway 
carriages and other vehicles which have the wheels fastened on the 
axles.” 








3716. Grorce Sinciarr, Leith, “ Apparatus for pulping fibrous sub 
stances, &c.” 
3717. WittiamM Rar Wiison Situ, Glasgow, “ Burning or consuming 





smoke.” 
3725. Ricwarp Sirn Tayior, 


Longdon Mills, Wellington, “ Machinery 





or apparatus for ventilating coal and other mines,”—7th December, 
1872. 
ALEXANDER Henry, Edinburgh, “ Breech- yeaainng fire-arms.’ 
3738. ” Wi.tlam Tieuek Hamitron, Dublin, “ Mecl anism for working 
the valves of steam and other motive-power engines.”—(h Decenler, 
187 












3rd . Wittian’ ALEXANDER Ly?T E, The Grove, Hammersmith, 
Candles.” ‘ 
37 “4, WittiaM Key, Dumbarton, “Gas retort settings.” 
83747. Sam MENDAL, Manchester, “Packing bales of cotton and other 
fabrics.” 
748. WinniAmM Henry Ptatr, Ashton-wnder-Lyne, ‘Construction of 
shuttles.”—10th December, 18 





ALEXANDER ALLEN, Scarborough, “ Land and sea batteries.” 
ticHakpD Smitw Casson, Round Oak Works, “ Puddling furnaces 
A communication from Pierre Adolphe Dormoy.—l lth Dee 





i 





Joun Buttoven, Accrington, 

10." —12th December, 1872. 

; OHN Su A Ks, Larrhead, ** Water-supply apparatus for water-closet 
‘urinals, &e." 


8709. 


Apparatus, for utilising waste hea 








Srerpuen Hickson, King’s-road, London, “ Preserving meat.”—14/h | 
Decemtei, AST2 
3805. Joun Renpacr and WILtiaAM RENDALL, Stoke Newington, London, | 
“Slop cv employed for collecting sewage and'street refuse and | 
carrying earth and manure.” | 








3807. Wintiaw Cowrer Baker, New York, U.S., “ Heating apparatus for | 
railway cars.” 

3809. STANISLAS WikeENTJEVITSCH Kony, Great Winchester-strect-build- 
ings, London, Producing and maintaining light by electricity.”—A 
communication from Alexandre Nicolaevitse Ladiguine. 16t/ 


December, 1872. 
3359. Ricuarp Hovss Taunron, Birmingham, 
9 of tubulous boilers.”—19th Dece weber, 187 
Bernanp Coonr, York Hotel, York-road, W: atcrloo-road, Lambeth, 





Connecting the heads and 

















8875. 
Surrey, “ Filling moulds with moist and soft clay —A communi- | 
cation from Gideon H, HNoughton.—2ls December, 1 . } 
2513. Ronerr Warry, Devonport, “ Portable king stoves,.”—23rd | 
August, } 





&c.” 
Golden-square, 


Jos < Fixtn, Oldbury, “Garden hoes, 
4 JONANN f MAXIMrLtaN PLESSNER, 
wer. 

. CHRISTOPHER Frick ER, 
Ava ust ScnOnneck ELLersenN, 


London, ‘‘ Motive 


Berlin, “ Malleable iron, 
Drontheim, 


&e.” 
Norway, ‘‘ Generating 









| 
ste: un.” th August, 1872. | 
2555. James Joseru iste ks, Hatton-garden, London, “ Infants’ feeding | 
bottles.” | 
2561. Wittiam Epwarp Newrox, Chancery-lane, London, “ Printing 
machinery.”—A communication from Richard March Hoe 
2564. Epwarnp Hayes, Stoney Stratford, “* Tilling land.”—2Sth Avqust, 


1872 


2569, BaLrHaAsAR WILHELM GERLAND, Macclesfield, and Epwarp Jouy- 





™ ted 
27 
| sox, Belle Vue Lodge, Dartmouth Park, near Sydenham, “ Sanitary 
{| charcoal,” 
: J AME: 5 Hane REAVES and Tuomas Rontnson, Widnes, ‘* Hydrochloric 
. ik August, 1872. 
2577 Cusesant Toons ys, Park-terrace, Brixton, “Wet and dry gas 


regulators 





. SAMUEL Maruews, Birmin m, “ Breech-loading small arms.” 
Kart Wenzet Zencer, Cl ring Cross Hotel, London, “ Pressure 
gauges.”—30th Avgist, 1 






ux Mittwarp, Pardise-street, Birmingham,“ Driving mechanism 











f sewing machines A communication from Isaae Philip Fishburn 

and Cyrus Davis Fishburn, 

00. Warren Wyke-Suitn, Islip, “ Harness.” 

259: nowas Merit Ifambureh, * Regulating the speed of marine 
engines.” 

hs, TAME Hane neaves and Tuomas Rowson, Widnes, “Salt.”—21 
Aug 

2598. Feeperick Revysortps, Birmingham, “Springing beards and 
parallel bars,” 

2602. Samurt Josreia Wooprnor Holbeck, Leeds, ‘Purifying and 





egulating the supply of gas, &« 
Riperctiie, Holborn-hill, London, “ Lamps 

















604 WARD ALEXANDER 
for burning mineral oils.” 
2607. James Tueopore Grirrix, Upper Thames-street, London, “ Reap- 
ing aud mowing machines.”—-A communication from Walter A. Wood, 
2nd September, 1872 
612. Simon ALPRED RoE RS, Manchester, ‘ Stamping letters, post cards, 
ind post packets.” 
217. F REDERICK CHARLES Danvers, Grange Park, Ealing, “ Artificial 
fu 
19. Francis Ricnarp Henry Parorukron, Lydney, “ Paper.” 
622. Rowpenr May Car Alton, ‘* Earth closets, &e,"—Srd September, 
Is72 
| 26 joux Eniorr Hexiey, Bromley-street, Stepney, London, “ Bird 
| 
j Mi CiuMenvs, New-street, Birmingham, “ Sewing ma- 
cv, 1 





o, Paris, ‘An improved hydraulic 


v, Yardley, “Tlarness, saddles, and harness pads,”—5¢/ 





$4. Wintiawt Ropert L AKE, Southampton-buildings, London, ‘‘ Burnish- 
ing photographs, &c.”—A communication from Emile Rienzi Weston 
and Timothy McDonald.—l0th September, 1872. 








2693. Samort JoserpH Mackiz, Delahay-street, Great George-street, 
London, ‘‘ Gun-cotton.”—11th September, 1872. 

2834. Henry Bernovutit Bartow, Manchester, ‘‘Spanners and screw 
keys. A conmunication from Ex iward Gatty.— 25th September, 1872. 

3102. Joun Dawson, jun., Sheflield, “ Table cutlery.”—2lst October, 1872 

8180. ABRAHAM MaLam, Dumfries, N.B., “ Iuminating gas.”—-26th 
October, 1872. 

8239. WittiaM Rovert Lake, Southampton-buildings, London, “‘ Bending 
or curving soft metal tubes.” — A communication from Robert 
Mitchell 

241. Fnepertck Hurp, Grove House, Walton, near Wakefield, and 
Epwanrp THORNHILL Simpson, Thornhill House, Walton, near Wake- 


field, “* Excavating coal, &c.”—1lst November, 1872, 
1. Lacrence CLarKson FULTON, Greenock, N.B 
12th. November, 1872. 
Cari Derr H 

for the manufacture 


. ‘Steam engines.” 
6 
&c., 
1872 


Joun Henry 


Jutivs Serrz, Edinburgh, N.B 
of halfstuff and paper.” 


344 “Treating wood, 


"—19th November, 





and Jonn Rosert 
pelling ships, &ec 2nd December, 1872 

1. Wtruiam Bruce and Hyproiire Fovrevur, 
*__3id December, 1872. 

Witiiam Rosert Lake, Southampton-buildings, London, “ Lubri- 
cating apparatus.’ —A communicatioa from Edwin Faull.—7th December, 
1879 


Boppy 


Pickertne, Leeds, “ Pro- 


sin kenhead, “ Bottles, 


ac 








Jounx Jonpaw and Atrrep Pavt, Liverpool, ‘Safety valves.”— 
December, 1572. 
2790. Joun Musurave, Bolton, Lancashire, ‘‘Steam boilers.” — 14th 
December, 1872. 





3821, Jou Lewis Fe.ix Tarcer, Portsdown- road, London, ‘‘ Means or 
apparatus for receiving human excreta, and for st deodo- 
rising, or disinfecting powder over the same.”"—17th Deceaber, 1872. 


5340. Ricuarp Boyman Boymay, Park-hill, Clapham Park, Surrey, 
Warp, Lower Elm-strect, Sneinton, noar Nottingham, 
, turning off, and waling hosiery goods,.”—18th Deceuabe 





DERICK BURNETT 





Hoveuron, Borough-road, Surrey, “ Poper 





pulp.” 

8354 Rhewis Acer, Grosvenor-road, Pimlico, London, ‘Sashes and 
frames, &c.” - LOth. December, 1872. 

867. James’ CrirtsTOPHER Kexvepy, ae House, Elgin, N.B., *“‘ Pre- 
venting ice accidents.” —20th Dec her 1872. 
81. Dani SCOTTERGOOD, She epahed, “ Finishing hosiery, &c."— 21st 


cKLING, Market-hill, Maldon, “ Steam generators.” 









Grove House, Dewsbury, “ Obtaining and applying 
to furnaces for the vonsumption of smoke and the saving of 





fuel, &.” 
j 3904. Witisam Roxr Triscorr, Plymouth, ‘‘ Tobacco pipes.” 
3913, Leos Awrotne Babin, New Urmond-street, London, * Closets, &e.” 
cembes', 1872 

All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections te such applications 
at the oifice of the Commissioners of Patents, within fourteen days of its 
date. 
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mpton-buildinys, Chancery-lane, London. 
= 
eave classife!’ and arranged Jrom those p vidlinhe I hy 
c the ty of the Comiissioners of Patents. 
Class 1-PRIME MOVERS. 
Including Fixed Swam and other Engines, Horse, Wind, and 
Wate Wills, Gearing, Boilers, Fittings, &e. 
1928. P. P , Londoa, ** Motive power werchine "—4 communication 
Dated 26th J , 1872. 
The features of novel y of this invention consist in the employment of 
i ches] u of mechanical movements for industrial purposes, and the 
pe a if this invention is to give to industry a motive power by 
means of purely mechanical combination, necessitating only manuil 
exertion for starting and stopping the mi uchinery is proposed tu 








improvements by means of clock or watch movement, that 
inventor waintains in action a lever balance or stem of 
ne of its extremities, either at the lower end or that 
a weight with the force of the 


effect these 


at « 











n, with which combines 
movement according to the requisite power that is desired to be 
ubtained. The upper end of the aforesaid lever moves or vibrates 
on a pivot or axis, on which is fixed a pulley, over which is 
passed a cord also passing over another pulley; this cord is furnished 
with a weight whieh keeps the cord in tension and takes away from the 
motive wer x part of its effective force, but when it is wished to use 
the whole of the motive power the inventor employs a jointed stem or 


other mechanical means for connecting together the two pulleys. He 
produces through these two pulleys by the balancing of the lever a simul- 
tancous to-and-fro movement whieh produces the motive power, the 
useful portion, by the ordinary means of clock and springwork, and the 

fly-wheel. In order that the vibration of the lever may be maintained 
constant and regular he has added to the last shaft of the cleck or 
watch movement a handle which can be graduated, upon which the end 
of a connecting rod hangs on a pivot. The rotation of this shaft causes 
the connecting rod to work by the intervention of the handle as an 
eccentric. The opposite end of this connecting rod works in escapemen t 
upon the stem of the lever. By these means two alternating cylinders 
Strongly fixed have been disposed upon this end of the connecting rod, 

and against and inside each cylinder two plugs of cork, compressed 
caoutchouc, or leather cut in cones upon the top of these cones the 
escapement strikes alternately upon a piece of metal made in the form 8, 
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and which is fixed against the stem of thelever. The piece § is provided 

with a passage to hold it up and allow the accompaniment of the con- 

necting rod. According as the escapement works upon the length of the 

atem of the lever a greater or less degree of speed or useful power is ob- 

tained following the theory of levers. 

1947. W. M. Parker and J. R. Rosson, Alton, Hampshire, “ Motive power 
engines and pumps.”—Dated 27th June, 1872. 

This invention relates, First, to improvements in the construction of 
the pistons of steam and other engines and pumps, the piston being so 
arranged that the packing rings may expand both in the circumferential 
direction of the interior of the cylinder, and also in the direction of the 
length of the same. The Second part of this invention relates to the ap- 
plication of a roller or rollers of any suitable metal or material in place 
of the guide or slide blocks usually employed running between or upon 
straight burs to guide the cross heads of steam or other engines in their 
rectilineal motion. These rollers run freely on the gudgeon or cross-head pin, 
being recessed or chambered out round the same. Holes for the passage 
of oil are formed leading from this chamber to the working face or faces 
of the rollers, and the gudgeon being hollow, holes are arranged so that 
oil or other lubricant may pass into the chamber of the roller, and thence 
through the holes in the same directly on to the working faces, the cen- 
trifugal force resulting from the rotation of the rollers facilitating its 
delivery. The connecting rod and other bearings of steam and other en- 
yines may be lubricated in like manner. The Third part of this invention 
relates to improvements in the construction of the “links” of link 
motions for actuating the valves of steam and other engines, so that 
they may be capable of adjustment for the purpose of taking up the play 
or looseness caused by wear or friction. 

1962. J. S. Crostanp, Manchester, “ Boilers or steam generators.” —Dated 
29th June, 1872. 

This invention consists, First, in the combination and arrangement of 
three or more cylinders or boilers connected together by one, two, or more 
rows of tubes. The central cylinders are arranged above the side 
cylinders, which may either be of the same length as the central cylinder 
or cylinders, or only part of it, or their lengths from the furnace end; the 
furnace or fireplace is placed under the central and between the cylinders 
and the sides, the arrangement forming a complete fireplace and flues 
almost without brickwork or any substitute therefor. Secondly, it 
consists in the use and application of metal casings, solid or hollow, and 
in some cases protected by or faced with fire-clay or fire-brick blocks or 
slabs, or fire-resisting material or composition, or hollow metal casings 
supplied with air, or filled with fire-resisting clay or composition, as a 
substitute for ordinary brick walling, so as to render steam generators 
arranged as described under the first head, and those described in the 
specifications of the applicant's patents, No. 28%, a.p. 1869, No. 2818, 
A.D. 1870, and No, 2749, a.p. 1871, and other high-pressure steam 
wf nerators hitherto only used or intended for land purposes, applicable for 
inarine purposes, Thirdly, in applying a steam receiver partly filled with 
water to boilers or generators of the class referred to under the second 
head, soas to be above such generators and in communication and connec- 
tion therewith, and so that such generators will be kept full of water 
when the boilers are applied for machine —— however much the 
vessel may roll or pitch, a gauge being applied to the steam receiver to 
show the h sight of the water line therein. Each steam generator may 
lave a separate receiver, or one receiver may be connected with two or 
more generators. Fourthly, it consists in forming the flues or chambers 
in which feed-water heaters are fixed by means of metal plates, casings, 
or easements, the same as or similar to those hereinbefore referred to 
under head 2, or in forming them wholly or partly of tubes placed or cast 
close together, which may be scraped on their inner sides by the 
mechanisin which is employed to scrape the central tubes, the water 
passing first into the si e tubes and then to the central tubes of the 
economiser. 





Class 2.-TRANSPORT. 

Iucluding Railways and Plant, Road making, Steam Vessels, Ma- 
chinéry and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e. 

1865. W. E. Kocus, Manchester, “ Piers, jetties, de."—Dated 21st June, 

1872. 

This invention consists principally in sustaining a jointed viaduct upon 
pontoons, which we fitted to rise and fall in and over caissons, the said 
caissons preventing the pontoons from falling below certain fixed points, 
so that, whatever may be the amount of difference in level between high and 
lew water, no part of the viaduct will at any time have an excessive in- 
clination, Another part of the invention relates to the ferry boats which 
may be used in connection with such viaduct, and consists in staying the 
trains on board such boats by means of screws, 

1866. Hon. J T. Firzmaurice, St. Austell, Cornwall, ‘* Lowering boats.”— 

Dated 2st June, 1872. 

This invention is designed to insure the lowering of boats on an even 
keel, for which purpose the falls after being brought from the upper 
blocks in the usual manner are passed two or other convenient number 
of times round suitable drums, barrels, or ~—- connected together or 
srranged on a single shaft interposed between the upper blocks and the 
lowering cleats and travelling together at equal speeds, 

1883. J. CampBety, London, “ Decreasing the rolling oy vessels.” —Dated 22nd 

June, 1872. 

Longitudinal wings or structures called “ distant keels” are connected 
to the hull by occasional transverse overhanging girders or otherwise. 
‘Lhe said keels are fitted one on each of the vessel (outside the paddle 
wheels of steamers), are about one-third of the length of the vessel, and 
their draught less than that of the vessel. The object in applying these 
keels is to render vessels of great stability more easy by reducing the 
oscillations in rolling. 

1890. L. D. Newent, London, “ Ships’ berths and sofas.”—Dated 22nd June, 

1872. 

This invention relates to ships’ berths and sofas (the latter being 
referred to hereafter) that are pnpeen so us to maintain a horizontal 
position when the ship rocks, and it consists in having the pivots at the 
ends of the berth mounted on slides, whereby the berth may be adjusted 
against the side of the state room and fastened thereto, when not 
occupied and not required to oscillate, to t) en have all the free space in 
the room in front of the berth for other pury«:es, and whereby said berth 
may be drawn away from the side of the state room where it will have 
space to swing in without striking, when it is to b. occupied, also an 
arrangement of the berth in such manner that the ce. .e of gravity will 
when occupied, be sufficiently below the centre of motion to not require 
the berth to be ballasted. Also there is an adjustable balancing weight 
and apparatus for shifting it, whereby one in the berth can readily adjust 
the weight, to change the centre of gravity to his requirements in shifting 
about the berth. Also a convenient mode of fastening the berth against 
the side of the state room, by a rod running through the lower part of it 
and fastening in the side of the state room. For adapting this invention 
to the use of ships’ sofas the inventor reverses the outside suspending frame, 
and by means of two upright stancheons, on either side of the sofa, one 
being fixed on the outside frame and the other attached to the sofa, and 
by means of a joint at the top of the same, he suspends the body of the 
sofa, and secures the same movement as in the case of the berths before 
described, and he is enabled to omit the top framework if required. 

1891. B. Burieion, London, “ Lever apparatus for railway sicitches.”— 
Dated 22nd June, 1872. 

* The chief features of novelty are the rotary motion of the lever handle 

and weight for setting the points in either required direction, and the 

arrangement of the dise or lamp toindicate to an engine driver which way 

the points are balanced. . 

1897. H. P. F. Patmer, Carnarvon, Carnarvon ive, North Wales, 
“ Cases or grates sor containing roofing slates whit. in transit.”— Dated 
24th June, 1872. 

The case is made in the usual form, the top, bottom, and sides being 
jvined by hinges, so that the whole will fold up flat when empty. 
ta Lurke, Liverpool, ‘ Screw propellers.” — Dated 24th June, 


The object of this invention is to provide a more efficient screw pro- 
peller than those hitherto in use. For that purpose the blades of a pro- 
peller of any ordinary or convenient form are constructed or fitted with 
supplementary blades or bladelets ; these may be formed on the leading 
and following surfaces or on one of them only ; they may be of any desired 
width, and they may extend from the boss to the tips of the blades or 
part of the distance only. 

1926. R. G. How, Carshalton, Surrey, “ Recording the speed of railway 
trains.”-—Dated 25th June, 1872. 

The mechanism consists of a pair of balls similar to those of an ordinary 
steam engine governor mounted on a shaft beneath a carriage and caused 
to revolve by bevel and spur gearing from a wheel axle, The balls are 
connected to a sliding collar which communicates with an index hand 
within the carriage by a lever and rack rod gearing with a pinion on the 
axis of the hand, which is thereby moved over a suitably graduated dial. 
This hand may move another hand to record the maximum speed, or this 
may be marked on w paper dial by a pencil carried by the hand. 

1932. B. F. Stevens, London, “ ring shi, — ication. — 
=-Dated $00h tose toe” Securing ships’ boa A communication. 

This invention relates to a peculiar arrangement of apparatus for 
raising and lowering ships’ boats and also to apparatus for securing the 
ee — — _ consists as regards the raising and 

; paratus in passing the rope or standing part of the tackles b: 
which t ¢ boat is raised or lowered through an eye in the head of eac 


davit, and in leading both the ropes to another eye common to the 
two which is fixed to one of the masts of the ship or to any other con- 





venient fixed point. These two ropes unite in one, which is secured toan 
ordinary cleat in any convenient situation on board the ship. The other 
ends of the ropes pass from the davit head blocks in the usual manner to 
separate cleats, and may be used in the erdinary way for hauling up the 
boat. So far as regards the apparatus for attaching and detaching the 
boat to and from the tackles, the said invention consists in fitting at or 
near the stem and stern of the boat a hinged metal loop, the opening in 
which is narrower at the hinged end. Into each loop enters a round 
headed bolt which is attached to the lower block of each tackle, and when 
inserted into the loops these bolts are retained in the narrow part of the 
opening by counterbalanced tumblers or levers attached to the boat. 
The lower and under ends of the two hinged loops are held downwards 
by means of two chains passing under guide pulleys in the bottom of the 
boat, and connected together at the after end of the boat by a small slip 
hook which enables them to be instantaneously disconnected so soon as 
the boat is in a proper position for being detached, the releasing of the 
said chains permitting the hinged — to turn upwards and allowing the 
round-headed bolts to slip out through the wider portions of the openings 
simultaneously. The chains are then connected again and the boat is 
ready to be re-attached to the tackles for hoisting. In order to secure the 
boat for sea when hoisted the inventor substitutes for the ordinary bands 
passing over and under the boat employed heretofore for this purpose two 
metal supporting levers centred one to each davit and having each a notch 
or recess on the outer end for the reception of the keel of the boat. The 
inner ends of these supporting levers have each a hole made therein 
through which a pin is inserted which enters a corresponding hole in an 
arm projecting from each davit, thereby fixing the supporting levers for 
the time being.‘ On withdrawing these pins the levers drop down, leaving 
the boat free for lowering. 

1939. M. Pavt and J. HaytHorn, Dumbarton, N.B., ‘ Steering.”—Dated 

27th June, 1872. 

This invention comprises improvements in steering engines, manual 
steering mechanism, and signalling appliances. In the engines a pair of 
cylinders set at a right or other angle to each other are connected to one 
crank or crank pin, and the valves are actuated by a single eccentric 
arranged an the same principle as the corresponding parts described in 
. 3064, of 1871. An eccentric is fixed on the crank shaft and has running 
loose on it a pinion which gears with two internally toothed rings. One 
ring is stationary, but the other is loose on the shaft, and has attached to 
it a chain pulley or barrel around or over which the chain is passed for 
moving the tiller or rudder. The two rings differ slightly in the 
numbers of their teeth and produce a reduction of speed accompanied by 
an inversely proportionate increase of power. The rolling pinion and 
rings may be applied to manual steering apparatus. Thus in one modifi- 
cation the stationary ring is fixed or connected to the deck and the other 
ring to the rudder stock, whilst the eccentric carrying the pinion is 
worked by bevel gearing. Ordinary screw steering apparatus may be 
actuated by the improved steering engine hereinbefore described either 
with or without the differential gearing. The signalling apparatus com- 
prises two dials, one in view of the steersman and the other in any part 
of the ship where the person in command, or pilot is to be vatleund. The 
latter dial is provided with a pointer which can be set by a handle, and 
which is connected to a pointer at the steersman’s dial. Each of the 
dials has an additional pointer turning about the same centre as the first; 
and both these additional pointera are connected to the rudder and 
indicate its position. A bell or gong may be arranged in connection with 
the signalling pointers to be struck whenever they are shifted. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, de, 

1867. W. Ropertson and J. G. Orcnar, Dundee, M. A. Muir, and J, 
McItwuam, Glasgow, “Apparatus for winding thread.”—Dated 21st 
June, 1872. 

In a machine embodying the improvements the winding spindles are 
placed vertically and have near their bottom ends dises, the under sides of 
which are faced with papier maché to be frictionally driven by the edges 
of dises upon horizontal shafts. These shafts are made to reciprocate 
longitudinally, so as to vary the speed of the spindles within certain con- 
venient limits by levers acted on by a cam having round one-half of it 
a right-handed helical or screw groove which joins a similar but left- 
handed groove passing round the other half. A compensating lever guide 
is also used, being a rod over which the yarn passes and which is carried 
by levers on a rocking shaft actuated bya heartcam A further improve- 
ment consists in substituting for the weighted lever which presses each 
pirn upwards a lever having a spring applied to it obliquely. 

1871. I. Fenno and P. Howe, Boston, U.S., “Cutting cloth.”—Dated 21st 
June, 1872. 

The claims to this specification are: First, the employment of a rotary 
cutting disc w, actuated in a manner and for the purpose as therein 
shown and described. Secondly, the construction and arrangement of the 
jointed sleeve s, made to swing around the sleeve 2, and the jointed arms 
i, i, one or more, for the purpose and in a manner as therein shown and 
described. Thirdly, the driving mechanisn as therein shown, consisting of 
the bevel gears e, f, or their equivalents; shaft d, with its pulley < 
attached ; loose pulleys y, z; belts or cords, 1, 2: the pulley 3 attached to 
the shaft o ; bevelled gears q, v, or their equivalents, and the cutting 
shaft p, for the purpose described. Fourthly, in combination with the 
rotary cutting disc w, the adjustable foot plate 4, 5, adjusted by means cf 
the set screw 7 and slot hole 6, or their equivalents, in a manner set forth 
and described. Fifthly, in combination with the jointed arms i, /, and 
sleeve s, the stationary standard a, provided with the circular hub c, 
around which the movable arms i, J, find 8, are made to swing, for the 
purpose and in a manner as therein shown. 


1887. J. Kirsy, Preston, Lancashire, ‘‘ Apparatus to be used in frames for 
winding linen.”—Dated 22nd June, 1872. 

The object of this invention is to give a certain amount of tension to 
the yarn to prevent it from becoming slack as it is wound, and thus to 
produce a hard and firm pirn or bobbin which is very desirable in 
winding. The invention consists in the construction and application of 
a small drag or tension apparatus, through which each yarn passes on its 
way to the pirn or bobbin on to which it is to be wound, which keeps the 
yarn always at an even tension and is constructed as follows. Each drag 
or tension apparatus consists of a short vertical spindle capable of revolv- 
ing in a brass or other bush, and having fixed at its upper end a dise or 
plate from which project two, three, or more pins. A spring (or small 
cord and weight) is so connected to the disc as to give it a constant 
tendency to revolve in one direction. 

1904. A. Taytor, Birch Vale, Stockport, Derbyshire, “ Bleaching yarns and 
cloths.” —Dated 24th June, 1872. 

This invention relates to apparatus for bleaching yarn or cloth under 
pressure, and consists of an arrangement whereby the bleaching liquor 
is forced continuously through the yarn or cloth by means of high 
pressure steam in a closed kier or vessel. 

1921. J. MERRYLEES, Glasgow, Lanarkshire, N.B., ‘‘ Weaving ornamental 
Sabrics.”—Dated 25th June, 1872. 

This invention relates to ornamental fabrics, such as zebra dresses and 
Paisley shawls, and is applicable to either the single-faced and double- 
faced varieties of these fabrics. By the invention a ‘‘ shot about” fabric 
is producible in a power loom arranged for two shots about, that is to say, 
with a shifting shuttle-box on one side only. The object is attained by 
weaving the fabric ina folded or two-ply form, united at both sides or 
at one side only, being in the latter case capable of being afterwards 
opened out into a fabric of a width which is double the breadth occupied 
in the loom, 

1927. W. Comey, and 8. 8. TurNeER, Westlorough, Massachusetts, U.S., 
“ Stop motion for looms.”— Dated 26th June, 1872. 

The claims to this complete specification are, First, in combination with 
the lay of a loom the vertically reciprocating rods E! E!, so arranged and 
operating that, as the yf beats up, they — above the lay, and thus 
prevent the threads that have already been beaten up from falling back 
on to the lay, and thus interfering with the action of the weft detector 
substantially as described, and for the purpose set forth. Secondly, the 
combination of the bar h with the movable comb 41 i! i! 41, the shifting 
pin N1 and lever M operating substantially as described and for the pur- 
pose set forth. 

1929 R.. W. Stupson, R. Hopps, and D. Jounson, Leeds, “ Scribbling wool.” 
— Dated 26th June, 1872.. 

On the framework the inventors mount a carded roller instead of the 
stripper plate of ordinary construction for stripping the material from 
the back doffer. On the framework at the back of the carded roller or 
stripper there is one or more plain rollers for conducting the material 
from the carded roller or stripper on to the creeper or travelling sheet. 


1933. G. WHITAKER and J. AsnwortH, Rochdale, ‘‘ Carding and combing.” 
— Dated 26th June, 1872. 

The invention consists of a dilution of sulphuric orother suitable acid or 

acids in hot or cold water into a vessel containing which the wool, after it 


1943. J. S. Cooke, Liversedge, Yorkshire, “‘ Dyeing wool, dc.” —Dated 27th 
June, 1872. 

This invention consists in the arrangement of machinery in such 
manner that the skeins or hanks to be dyed are suspended upon bearers 
in the dye liquor contained in an ordinary dyeing cistern or vessel, and are 
drawn intermittently through the liquor in the cistern in a similar 
manner to that in which the like operation is now performed by hand. 


1974. W. Topp, Heywood, Lancashire, “‘ Dyeing yarns, dc.”—Dated 28th 
June, 1872. 

In carrying out this invention the inventor mixes the dye with the 
size in any sizing or dressing machine. The warp is brought to the 
machine on the back beam as usual, and in passing through it is dyed 
and sized or dressed, and wound on to the warp beam ready for the loom 
at one operation, or the same object can be obtained by passing the warp 
yarn first through the dye and then through the size or dressing. 


Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 

1906. W. Puiutps, Farndon, Cheshire, “‘ Pea range adapted for supporting 
and protecting peas during their growth.” —Dated 24th June, 1872. 

The features of novelty of this invention consist in fixing metal stan- 
dards about six feet apart and three to six feet high in the ground where 
rows of peas are to be grown; the bottom of the standards are made with 
spreading arms which carry each a horizontal side bar and one bar along 
the top of each pair of standards, also in lacing cords or wires to the top 
and side bars to serve the purpose of sticks. Other features of novelty 
consist in placing strips of metal under the side bars as a protection 
against snails and cold winds, also in placing sheets of glass along the 
sides of the range for sheltering plants or forcing salads. 

1911. J. L. Norton aid J. H. Carrer, London, “‘ Decorticating, hulling, or 
polishing wheat and other grain or seed, and in dusting bran.”— Dated 
24th June, 1872. 

This provisional specification describes an apparatus consisting of a 
hollow cylinder formed partly or wholly of scouring stone (usually arti- 
ficial stone containing emery), inside which the grain, &c., is kept in 
motion by beaters or by a stone. Other improvements are also described. 
1995. E. Davigs, Liverpool, and 8. Dawson, Manchester, “ Exhaust and 

blast for millstones.” —Dated 2nd July, 1872. 

The features of novelty which constitute this invention consist in fitting 
the “runner,” upper, or power stone of a grain mill with vanes or blades 
set at an angle or pitch to the stone, and revolving with the stone in a 
casing, thereby exhausting the cold air caused by the friction during the 
process of grinding or pulverising wheat or other grain; and in fitting 
the “ runner,” upper, or power stone with vanes or blades for producing 
a cold blast, which is introduced into the eye of the millstone during 
the same process, 

3877. J. Dopp and W. Peet, Sheffield, “‘ Reaping and mowing machines.”— 
Dated 2ist December, 1872. 

The said invention relates to a machine in which steam power is sub- 
stituted for animal power both for moving the said machine over the 
ground and for operating the cutters. For this purpose they combine with 
the cutting mechanism of a reaping or mowing machine a steam boiler 
and engine mounted on wheels and properly constructed to travel upon 
roads or other ways like an ordinary traction engine. Instead of forming 
the said fingers in the usual manner, that is to say, with a flange on the 
underside only of the finger bar, they form the said fingers with two 
flanges which clip or embrace the finger bar; they pass a bolt through the 
two flanges with a nut on the top of the upper flange. By this peculiar 
construction of the fingers the knives are thereby brought much nearer 
to the ground. 





Class 5.—BUILDING. 

Including Brick and Tile Maehines, Bricks, Tiles, Drain Pipes, 

and House Fittings, Warming, Ventilating, de. 

1910. J, Hartiey and Z. SuGDEN, Halifax, Yorkshire, ** Boilers for heating 
water for warming buildings and other like uses."—Dated 24th June, 
1872. 

The inventors employ an outer water-heating space concentric with 
the interior water-heating space or boiler, and on which additional water- 
heating space the flames and heated gases act. The water-heating space 
at each side of the interior boiler is connected to the exterior water 
space by means of plates forming two waterway midfeathers, and such 
midfeathers effect a largely increased circulation of the water. These 
boilers are enclosed within a casing of iron. The invention also comprises 
the employment of open fire-grates in connection with cylinder and other 
shaped boilers. 





Class 6.—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, de. 
1917. S. J. Watuis, Spalding, Lincolnshire, “ Mechanism for discharging 
both locks ov barrels of double-barrelled guns by one trigger.” — Dated 

25th June, 1872. 

The novelty in this case consists in discharging both locks of a double- 
barrelled gun by means of one men oe operating a ratchet-wheel with 
eight teeth, and two sear-releasers of half that number or four teeth each, 
fixed on the same axle as the ratchet-wheel, and so arranged that the 
arms of the sear-releasers alternately operate the sears, and, through them, 
the tumblers of the locks in the usual way. 


Class '7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 
1859. W. Morcan-Browy, London, “ Boots and shoes.” —A communication.— 
Dated 20th June, 1872. 

This invention is for a machine for pricking the nail holes required in 
boot and shoe heels by a series of upwardly projecting awls passing through 
an awl guiding block, upon which the layers of leather are placed and 
forced down upon the awls by a movable block, and in trimming said 
heels they are turned by suitable gearing following a guide plate or 
templet against a properly adjustable collar. 

1860, W. ScantLesury, London, “ Raising and lowering window blinds, 
&c.”—Dated 20th June, 1872. 

This invention relates to improvements in the means employed for roll- 
ing and unrolling or raising and lowering window and other blinds and 
shutters. For this purpose a wire or other spring of suitable strength is 
arranged to clip, clasp, or press upon a grooved wheel, roller, or reel, upon 
the roller on which the blind or shutter is wound up. The spring has 
a projection or tail piece to prevent its turning with the roller. A cord 
or chain is wound round the grooved wheel or roller, and the part for 
the winding cord is by preference turned smaller to raise the blind or 
shutter by. 

1862, W. B. Cuapin, Wickford, Rhode Island, “Securing door knobs.”— 
Dated 20th June, 1872. 

The inventor forms on the spindle a screw thread upon which he fits a 
collar, this collar has only a portion of its aperiure tapped to fit the screw 
thread on the said spindle, the remaining portion of the collar being of 
larger diameter, and tapped or formed with a screw thread to fit a screw 
shank or projection on the knob or handle. These screw threads are 
reverse to each other. The said screw shank has a square hole through 
which the end of the spindle can be inserted into the knob. To secure 
the knob upon the spindle the latter is — through the door. The 
collar is serewed upon the spindle. The knob is then pushed on the said 
end of the spindle till its screw thread enters that of the collar. The 
latter is then turned in the proper direction to screw it up to the door. 
1930. O. McC. CHampertain, New York, U.S, ‘‘ Sewing machines for 

Solding plaits.”—Dated 26th June, 18723 

A plait folder is made with a series of springs at the edge which comes 
into the cloth ; this plait folder is mounted upon gudgeons in slides, and 
reciprocating by connection to a rock shaft, and the edge is pressed upon 
the cloth and carries it to the ordinary feeding and sewing mechanism in 
the form of a fold; on the return movement the edge of the plaiter is 
relieved from the cloth. A ratchet wheel and crank actuated by a con- 
nection to the needle bar give a complete movement to the rock shaft 
during the desired number of stitches. The parts are adjustable to vary 
the widths of plaits. 

1937. W. R. Lake, London, ** Gathering, ruffling, or plaiting apparatus for 
sewing hines.”"—A ication.— Dated 26th June, 1872. 

Tbe nature of this invention consists in the construction and arrangc- 
ment of gathering, ruffling, or plaiting attachments for sewing machines. 
A sliding plate is provided with a spring and operated by an arm from the 
needle bar of the sewing machine. An adjusting lever is pivoted on the 
sliding Fer and arranged to operate with a slotted piece and arm. Or 
the gathering or ruffling attachment is operated by the feed of the 
hine to which it is attached. 








has been scoured as above-named, is to be immersed. After i in 

this a sufficient length of time to produce the desired effect it is then 

washed in hot or cold water to remove the free acid, after which it is to 

be dried in any ordinary manner. 

1942. J. W. Warp and J.C. Rouse, Halifax, “ Jacquard machinery.”— 
Dated 27th June, 1872. 

The invention consists in substituting for the ordinary cards now em- 
ployed an endless chain of “lags” provided with pins, pegs, or recesses, 
which can be adjusted to various lengths, and which act upon and in 
combination with vertical sliding bars or fingers. 








hines.”—A comm a 





3844. G, Hasettine, London, “‘ Sewing 
Dated 18th December, 1872. 

The said invention consists in the peculiar construction and arrange- 
ment of a circular rotary shuttle formed of two parts. One part is a hook 
engaged and revolved by a rotary plate, while the other part is of hemi- 
spherical shape, and remains stationary. Within the latter is a bobbin 
containing the thread. It also ists in the peculiar construction, ar- 
rangement, and adaptation of thread-adjusting mechanism ; also in the 
application to the sector plate of the shuttle of an insertion of raw hide or 
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— hide or pyroxyline provided with a hole for the passage of the 

2edle. 

1846. W. B. and J. S. Burrow, Great Malvern, Worcestershire, ‘‘ Bin for 
wine bottles.” —Dated 19th June, 1872. 

The improved bin is constructed of rear and front upright pillars, posts, 
or bars made of iron, metal, wood, or other suitable material cennected 
together by horizontal rods or bars placec parallel from back to front and 
of any suitable section (or by 1 flat or bent plates of metal or sheet 
or corrugated iron or zinc suitably secured, projecting outwards from the 
wall, and they are made equal in length to the combined lengths of two 
or more wine or other bottles, but when the bin is constructed for a single 
row of bottles the length of these projecting rods, bars, or other oe 
will be equal to the length of only one bottle. The uprights and other 
parts of the bins may be protected by metallic or other lattice work, and 
doors can be fitted thereto when required in order to lock up the bins 
and their contents. The bins will be held in their desired positions at 
a top and bottom by cross bars running parallel to the wall and secured 
thereto. 

1850. J. MILLWARD, Birmingham, ‘‘ Keyed musical instruments.”—A com- 
munication.—Dated 19th June, 1872. 

This invention relates to the construction of musical instruments 
played like a piano-forte, but instead of strings metallic hooks are em- 
ployed of the form of the letter U, one limb being prolonged to form a 
shank by which the hook is secured to a bar in front of a sound board, 
and the other limb being struck by the hammer, Shanks with two or 
more hooks tuned in octaves may be employed. 

1874. J. G. Horsey, London, ‘ Brushes and brooms.”—Dated 21st June, 
1872. 

The fastening of tufts or knots, or bristles, fibres, and other similar 
materials, into the holes or perforations of stocks or blocks for the forma- 
tion of brooms and brushes by means of a straight wire, which, when in- 
serted into the holes, grapples the sides of the hole; and a punch for 
carrying down and inserting the wire and the bass or fibre into the hole, 
being guided and steadied by sliding slides. 

1875. E. Turner, King Richard’s-road, Leicester, “ Door springs.” —Duted 
21st June, 1872. 

The invention consists in the construction of a spring whereby wlien 
the door is closed it will not readily yield to slight pressure, as on com 
mencing to open the door in addition to having to overcome the normal 
strength of the spring, it is also necessary to overcome the extra resist- 
ance of an incline to a roller travelling thereon. The invention also 
relates to an arrangement for holding swing doors closed against the 
action of wind or of slight pressure. 


1893. W. Beare, Bridgwater, Somersetshire, “ Apparatus for turning over 
leaves of music.” —Daled 22nd June, 1872. 

The consists of a number of wires of the form pivoted at the top and 
bottom toa post on the music desk. The leaves of music are inserted 
between the wires, which are held back by a spring latch, and operated 
each by a spring barrel. The latch is held in a fixed notched plate, and 
is shifted so as to release the wires successively by a movable notched 
plate, push piece, or its equivalent, so arranged as to limit the movement 
of the latch, The push piece is operated either by hand or by a pedal. 
1894. T. Repmayne, Shepield, “‘ Construction of desks, seats, dc.” —Dated 22nd 

June, 1872. 

This invention consists of an improved method of arranging the tops of 
desks, tables, music stands, and similar articles, so that they can be fixed 
either horizontally or at any required angle. For this purpose a standard 
is formed rising from a base and carrying near its upper end a frame to 
which one end of a shelf is fixed, which shelf may also be provided with 
a back. Above the shelf the standard is formed into a frame jwithin 
which a wheel is fitted, to the upper part of which one end of the desk is 
attached. The edge of the wheel has notches formed upon it which drop 
upon a stud fixed to theframe, These notches are so arranged that when 
either of them is dropped upon the stud it determines the angle of the 
desk. In order to change such angle the desk with the wheel attached is 
lifted until the notch is disengaged, and is then turned round until the 
notch corresponding to the fresh angle required is reached. A pin fixed 
to the frame passes through a hole in the centre of the wheel, which hole 
is of just sufficient diameter to allow the wheel to be lifted from the stud, 
but not further, A bolt moved by a separate key is attached to tke 
wheel, and when locked projects against the centre pin and prevents the 
wheel from being lifted. When the stud is in a notch the edges of 
the wheel are held firmly between the edges of the frame in which it 
works, 

1924. E.G. Brewer, London, “ Sewing machines.”—A communication. -- 
Dated 25th June, 1872. 

This consists in the application and arrangement of oscillating devices 
upon the main shaft and treadle bar of sewing and other machines con- 
sisting of two drums of different diameters with pawls and flat wound 
springs upon reels (forming a part thereof) in combination with ratchets 
secured upon and revolving with the shaft inside of said drums to be 
operated by bands, arms, treadle on bar, or a ratchet forming a part of 
the inside of the drum itself with friction rollers instead of the paul. 
1978. T. Wurte, Leeds, ‘‘ Utilising waste leather, dc.” —Dated 1st July, 1872. 

The manufacture of a good and cheap substitute for leather out of old 
and waste materials in the form of blocks or thick pieces made in moulds, 

and the subsequent division of the blocks into slabs. By this method 
materials of little value are utilised, a great saving of labour is effected, 
and the degree of pressure, required to secure solidity and closeness of 
texture can be readily given. The mould confines the materials during 
pressure, and as the pressure is applied to a comparatively small surface 
it can easily be increased to any extent that may be required. By using 
moulds corresponding in size and shape to the articles to be produced 
subsequent shaping is in most cases rendered unnevessary. The manu- 
facture of a cheap and durable middle sole for boots and shoes and other 
coverings for the feet in a form ready for immediate use by the combina- 
tion of an outer edge of new leather with a middle filling of artificial 
leather. The manufacture of the outer edge from descriptions of leather 
which at present are almost valueless. An improved mode of rendering 
the soles of boots and shoes and other coverings for the feet waterproof 
by using a waterproof cement in the manufacture. The special apparatus 
and machinery required for giving effect to these invontions. 


—- ; and also in the application to the presser-foot of an insertion 
o! 
ne 


Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, cc. 

1801. Hasectine, London, “ Iron and steel.”—A communication.—Dated 

14th June, 1872. 

The First part of this invention relates to a process whereby either 
malleable iron, steel, or cast iron can be produced with certainty and 
facility directly from the ore, either in a small or large way, or in quantities 
from one to one hundred tons daily, the object of this part of the invention 
being to greatly reduce the cost of producing malleable iron and steel, 
and to enable a chemist in his laboratory, or the owners of mines who 
cannot command the capital necessary to erect and carry on ordinary ore 
reducing furnaces, to reduce the ore to either malleable iron, steel, or 
cast iron, in quantities of from one to one hundred tons daily, and 
with certainty and facility, at about equal cost, and in accordance with 
their p iary circumst Another part of this invention relates to 
the peculiar construction and arrangement of the hearth of a furnace 
stack kiln, or a curb wall, or any open plane, in its relation to the blast, 
the surrounding wall or curb and any suitable run out opening or 
channel for the passage of the fluid metal and slag from the same, as 
hereinafter described, whereby either the malleable iron, steel, or cast 
iron produced may be immediately disposed of in making castings, or 
run into pigs, as cast iron, or, if malleable iron, into any suitable gravity 
or chemically refining vessel if necessary, or if steel, into ingots, as may 
be desired. Another part of this invention relates to the peculiar 
construction of the water-tuyere, for an intensified or other hot blast, in 
ore reducing furnaces, whereby a copious and effective supply of cool 
water can be maintained at the fire end of the said tuyere, and 
consequently its durability proportionately increased. Another 
part of this invention relates to the combination of a partition 
or division, and a special blast pipe with the gravity vessel, or 
deepened pool, the exit portion of which is open to the main blast 
channel that communicates with the stack, in such a manner that a 
very powerful special blast of atmospheric air can at any time be driven 
through the liquid metal and slag in the gravity vessel of the said main 
blast channel ; the said powerful special blast of air passes downward on 
one side of the partition or division, thence under its lower edge, and 
upward on the opposite side of the same into the main blast channel, 
where ae is made for its escape through an adjustable opening in 
the roof of the said main blast channel, when it is not desirable that the 
said rising blast shall accompany the main blast into the stack; the 
object of this part of the said invention is to enable the manager or 
workman at any time to decarbonise the liquid in the gravity vessel, 
and thus to produce steal or malleable iron when desirable, and at the 
same time to utilise the intensified heat produced by the decarbonisation 
of the iron in the gravity vessel as the said blast passes with the main 
blast into the stack. 

1802. C. W. Smiru, Highsield, Gloucestershire, “ Extraction of indigo, &e.”— 

Dated 15th June, 1872. 

This invention consists in the employment of an improved process of 
Same See and extracting indigo and analagous substances, more 
particularly as applied to plants in a dried state; and also the use of the 
dried indigo plant as a substitute for woad, 








1821. A. 
17th June, 1872. 

This invention consists in providing the said apparatus with pipes and 
flues whereby the vapour produced in the hot air chamber is conducted 
thence into the furnace instead of being allowed to escape through the 
chimney. The said pipes and flues are so arranged that by means of 
dampers the vapour may be conducted into the furnace either through 
the fire bars or above them. 

1845. W. Butt, London, ‘‘ Making salt from brine."—Dated 19th June, 
1872. 

The novelty in this ease consists of interposing between the underside 
of salt pans and the fires thereunder an efficient boiler ; and in utilising 
the waste steam from such boiler by conducting it under the bottom 
of another pan and returning the condensed steam back to the said boiler. 
1851. A Van Bakerue, London, ‘* Manufacture of soap.”—Dated 19th June, 

1872. 

Concentrated silicate of soda or potash when heated is neutralised with 
fat or oil, and to this is added glycerine. 

1869. T. Davies, Warrington, “‘ Furnaces for heating metals.”—Dated 21 t 
June, 1872. 

This invention relates to furnaces used for heating metals, and consists 
in employing in the interiors of the furnaces hollow cylinders or drums 
connected to tables or plates fixed to shafts so that they can revolve. The 
cylinders or drums are made of fire-clay or fire-brick, and their interiors 
are supplied with cold water or air to prevent the cylinders from burning, 
and the dvors of the furnaces are each made in two halves, which can be 
opened and closed by handles. When these improved-furnaces are used 
in the manufacture of wire hoop iron or any other description of rolled 
metal, the larger metal from which these articles are to be made is 





chinery and apparatus especially applicable for effecting the various pro 
cesses necessary for carrying out the objects of the invention. 
2046. E. P. H. Vavonan, F.R.S., London, “* Mode of utilising the waste 8 
vA eee < and other Surnaces."—A communication.—Dated 6th 
uly, 1872. 

The object of this invention is to utilise the unconsumed gases evolved 
by metallurgical and other furnaces, by cau the said gases to pass 
through one or more secondary furnaces or fire spaces, in which the 
combustion is completed. 

2277. E. P. H. VAvoHan, London, “‘ Treatment of phosphates of lime.”— 
A communication.— Dated 30th July, 1372. 

This invention consists in the treatment of phosphates of lime by 
sulphuric acid diluted to a specific gravity of 1°025 to 1125, and the eva- 
poration of the liquor to any required degree of concentration after the 
insoluble matters have been allowed to subside, with a view to the 
production of a mono-basic phosphate of lime free from non-fertilising 
elements. 

3843. G. Hasevtine, London, “ Drying animal matter, &c.”—A communicu- 
tion.— Dated 18th December, 1872. 

The said invention consists, First, in treating animal matter for the 
extraction of the fat, and drying the residuum. Secondly, in a working 
vessel having a collecting channel or wedge-shaped space, to facilitate the 
drawing off of the oil or fatty matter. irdly, in the combination with 
a working chamber of a sewer or drain beneath the same. Fourthly, in 
the employment in such an apparatus of a steam blast within the sewer. 
Fifthly, in the introduction of steam into the working chamber during 
the process of rendering the matter through the sewer connectivn. 
Sixthly, in the oneness of the said sewerage connection with the 
working chamber for the introduction of water therein. Seventhly, in 
th bination with an apparatus for rendering and drying animal 





charged upon the cylinders or drums, and as soon as it is fii tly 
heated the ends are drawn through openings in the walls of the furnace 
and pgssed between a series of drawing rollers which cause the cylinders 
to turn and give off the coils, the drawn wire being at the same time 
wound or coiled on a drum or cut into lengths as required, or the cylin- 
ders or drums in the furnace are driven by power. On the cylinders or 
drums there are several coils heated at the same time, each coil when 
heated being in connection with its corresponding series of drawing 
rollers, and as fresh coils can be rapidly placed on the cylinders when 
the furnace doors are vpened, or the metal coiled on the cylinders as they 
revolve, the manufacture of smaller iron or steel from larger can be 
effected with great speed and economy. When desired, the metal, after 
passing between a first series of drawing rollers, can be wound on a re- 
volving cylinder in another furnace, from whence it passes between another 
series of rollers, and so on, as often as may be required in continuation of 
the process of rolling. 

1877. G. Bunce, jun., Rochester, “ Kilns for burning cement, lime, &e.”— 
Dated 21st June, 1872. 

The kiln or calcining chamber is constructed in a peculiar manner, so 
that the heat evolved from the fuel may be made to act more uniformly 
and effectually on the charge, and after passing through the kiln may be 
further employed to dry or prepare the material for the subsequent 
calcining operation. 

1878. J. Tourre, Avignon, France, “ Obtaining colouring matters.”—Dated 
21st June, 1872. 

This invention relates to obtaining colouring matters from substances 
derived from madder and allied roots by a process which the inventor 
states produces garancine, and subsequently treating that material with 
a mixture of alcohol; and an acid or any gurancine, alizarine, purpu- 
rine, or other such matters may in like manner be treated. 

1880. W. Morcan-Brown, London, “ Extracting ammonia in the sorm 
of liquid ammonia from crude ammoniacal liquors.”—A con nication. 
—Dated 22nd June, 1872. 

This invention consists in an apparatus for obtaining pure liquid 
ammonia from the crude ammoniacal liquors of gasworks, &c., at one 
operation. The liquid with lime is heated in a suitable closed vessel, the 
escaping gas entering into another vessel containing also crude 
ammoniacal liquors mixed with lime, and thereby becoming enriched. 
The gas is from thence carried into condensing and purifying chambers 
or vessels till it is finally condensed into pure water and of sufficient 
quality and strength for commercial purposes. 

1881. E. Miner, Springyield, Warrington, Lancashire, ‘‘ Producing white 
pigments from lead.”—Dated 22nd June, 1872. 

The invention consists of an improvement upon a former patent dated 
August 16th, 1869, granted to John Gallemore Dale and the said Edward 
Milner, and relates to the use of chlorides of sodium, potassium, and 
ammonium, in connection with litharge and carbonic acid, so as to pro- 
duce carbonates of lead. 

1885. J. Horsiey, Cheltenham, “ Explosive compounds.”—Dated 22nd June, 
1872. 

In the specification of a former patent, No. 1193, 1869, there was men- 
tioned among other explosive bases a mixture of chlorate of potash and 
nut galls, each in very fine powder. Now the present invention consists 
in granulating the powder, whereby it ismade stronger and more portable. 
The invention also includes a mode of firing this or other explosives by 
priming small tubes with the granulated powder and inserting them 
— the base of the cartridges, the explosion being effected by a plain 
use, i. 

1886. J. THomas, Middlesbrough, 
June, 1872. 

The chief features of novelty in this invention are the adaptation of 
water boshes to gas generator furnaces, which boshes will secure dura- 
bility and enable the work to be carried on without stopping so fre- 
quently for repairs ; the placing of loose bricks in the large gas main for 
the purpose of arresting the dust and ashes which issue from the 
generator with the gas; melting of metal and flukes in the gas 
generator, which will dissolve the cinder that would otherwise accumu- 
late, and which accumulation of solid cinder has hitherto been a hindrance 
to the complete success of this description of furnace or generator ; the 
conveying of the melted metal from the gas generator to the converting 
furnaces and making the same into iron or steel; and the introduction 
of coals or other carbonaceous material into the throat of the gas main to 
enrich the quality and increase the quantity of the gas. 

1892. G. A. Dorsett, Rotherhithe, Surrey, “ Anthracene from heavy oils.”— 
Dated 22nd June, 1872. 

The inventor takes the heavy oils obtained from the distillation of coal 
tar, and after having heated them for a sufficient time in a still, boiler, or 
other suitable vessel, he draws off the lighter oil and passes the heavy oil or 
residue through a fine sieve or bag, and the sediment therefrom contains 
a portion of anthracene fit for commercial purposes. 

1905. W. E. Newton, London, ‘‘ Manufacture of vinegar.”—A communica- 
tion.—Dated 24th June, 1872. 

This invention, which is mainly designed for the manufacture of 
vinegar, relates more particularly to a process of acidulating liquids by 
means of ozone or ozonised air or gas, specially produced or separately 
collected for the purpose, and which is thoroughly mixed with the liquid 
to be treated. 

1923. J. E. T. Woops and J. CiarKk, London, “‘ Alloy for anti-acid metal, 
dc.” —Dated 25th June, 1872, 

Alloying or combining tungsten and chromium or their oxides with 
iron or steel by fusing them in a crucible or furnace. 

1931. J. 8. Curisrorner and J. F. LAcKersteen, London, “ Hydrogen gas.” 
—Dated 26th June, 1872. 

The novelty of this invention consists in manufacturing hydrogen gas 
for commercial purposes by passing steam, superheated or otherwise, 
through or over heated manganese or any suitable compound or alloy 
thereof, by which means the steam is decomposed, the oxygen being 
absorbed by the manganese and the hydrogen set free to be conveyed 
away by suitable means and used for whatever purpose it may be 
required. 

1934. A. M. Cuark, London, “‘ Feeding and drying white lead.”—A com- 
munication.—Dated 26th June, 1872. 

The First part of the invention is to be used for drying white lead, 
whiting, or other pulpy or semi-fluid substances, and consists of a hollow 
horizontal revolving drying table heated by steam, on which the substance 
is fed from a hopper provided with a grooved roller and scraper, which 
table has hollow spreading or drying rollers (also heated by steam) in con- 
tact therewith, and a scraper arranged obliquely across it to discharge the 
substance. The Second part consists of a feeder or conveyor from the 
mixer or hopper for oily and pasty substances, of which the essential 
features are a longitudinal grooved cylinder or plug enclosed in a case, a 
scraper being caused to drop into the grooves and discharge upon a 
1eceiver, the substance being thence discharged by a fixed scraper to any 
other receiver or conveyor, 

1935. R. A. Purxis, Cheam, Surrey, “ Refrigerating liquids.”—Dated 26th 
June, 1872. 

This invention relates to a novel ‘arrangement or apparatus whereby 
with the aid of ether or other suitable volatilisable liquid, the cooling 
and refrigeration of water and other liquids may be economically effected. 
1964. B. Russ, London, “* Manufacture of gas.”— Dated 29th June, 1872. 

This invention relates to certain i ts in the facture and 
treatment of gas, and the residues arising or resulting from such manu- 
facture, whereby the residues are converted and utilised with the gas 
from the retorts ; also to the means of purifying and rectifying gas with 


Yorkshire, “‘ Furnaces.”—Dated 22nd 





or without the products arising from the treatment of the residues ; also 
to the means of obtaining, collecting, storing, and withdrawing the 
residues for conversion ; also to the means of combining or amalgamating 
gases of the same or different characters, such as gases resulting from 
the treatment of different materials containing the necessary elements. 
The invention alsu relates to the construction and arrangement of ma- 





e 
matter of a condensing pump. Eighthly, in combining with an apparatus 
for conducting the process of sentertnn: drying, and deodorising a pum) 
that will be made operative by the power of the steam generated in the 
working chamber. Ninthly, in the method of relieving the pressure 
within the working chamber by the employment of a condensing pump. 
Tenthly, in the method of deodorising the noxious gases generated during 
the operation of dehydrating. Eleventhly, in the employment in a com- 
bined rendering and drying apparatus for animal matter of a series of 
agitators, so arranged upon a shaft as to have a movement thereon inde- 
ee of the motion of the same. Twelfthly, in a receiving box for the 
atty matter arranged on the outside end of the vessel, and constituting an 
outside oil-decanting box. Thirteenthly, in the arrangement of a drain 
box or chest for sewerage purposes outside of the vessel. Fourteenthly, 
in the employment, im combination with an apparatus for rendering ani- 
mal matter, of a receiving tank or reservoir located and arranged above 
the rendering vessel. Fifteenthly, in the employment in such an 
apparatus of a glass tube or coluinn arranged between the generating 
vessel and an upper receiving and settling tank. Sixteenthly, in the 
arrangement within the dome of the discharging column of a perforated 
diaphragm or filter to prevent the escape of any floating material from 
the rendering vessel ; and, finally, in treating animal blood for rendering 
it insoluble and granular. 


Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Maygnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
1919. C. W. Sremens, London, “ Magneto electriecurrents,”—A communica- 
tion.— Dated 25th June, 1872. 

This invention relates to the production and application of electric 
currents generated in a conducting coil by giving it reciprocating 
movement in an annular space between two magnetic poles, also to the 
production and application of the movement of such a coil so situated 
which result frem the transmission of electric currents through it. 

1941. J. R, Cazter, North East Brie County, Pennsylvania, U S., “ Safety 
valves for steam boilers.” —Dated 27th June, 1872. 

The nature of this invention consists in introducing between the boiler 
or dome and the valve a tube turning downward in a part of its length, 
so that water condensed from steam generated in the boiler shal] apply tu 
the valve, the water thus condensed being interposed between the valve 
and the steam. 

1961. R. Josson, “Dudley, Worcestershire, Jor 
insulators.” —Dated 29th June, 1872. 

This invention relates to the supports to the upper ends of which the 
insulators which carry telegraph wires are attached, the other ends of 
such supports being screwed to wooden or other arms or brackets and 
standards, Such supports are usually constructed of wrought iron, 
tapering at the upper extremity, to which the insulator is fixed, and fixed 
to the arm or bracket by means of a nut at its lower extremity 
and a cellar at a suitable distance from the nut. This collar 
is usually formed of a loose bar, being round, into a ring, aud 
welded to the support, and is found likely by imperfect welding greatly 
to weaken the latter. This improved method of manufacture consists of 
making only a small shoulder upon the support and fitting a separate 
ring upon it below the shoulder. It is preferred that the ring should be 
shrunk on hot, and its sides may be flattened or square so that it may be 
held firm whilst the nut is being tightened or loosened. Sumetimes the 
support and ring are dipped in melted metal, such as tin or zinc, to 
preserve them. 


“ Supports telegraph 


Class 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
1797. H. MARRIAN, Birmingham, “ Manufacturing lozenges, medals, and 
other small articles of consectionery.”—Dated 14th June, 1872. 

This invention consists of machinery or apparatus hereinafter described 
forcutting out, printing or embossing, and distributing for drying lozenges, 
medals, and other like flat articles of confectionery made from sheets or 
strips of sugar paste. The lozenges or articles to be printed or embossed 
are placed in a holder or “‘ form” which contains cavities for receiving a 
row of lozenges, and also is provided with pins or projections on its upper 
face which fit into corresponding holes or depressions in the lower face 
of the printing stamp or type so that the stamp carrying the colours can 
only impress the lozenges in the required place. When printing in several 
colours are the several stamps are made to register one withanother. The 
holders and stamps described are used by hand or worked by machinery. 
In the latter case the series of printing stamps have a reciprocating motion 
and the lozenges in the holder are fed across the machine by an inter- 
mittent motion. The printed lozenges are removed from the holder 
automatically, and by means of endless bands or grooved guides they are 
arranged on trays to dry. The parts of the holders are separated for the 
delivery of the lozenges and re-united by means of grooves or guides and 
inclines. The printing stamps may have an oscillating or pendulum-like 
motion in addition to a vertiqal motion, or they may be arranged in sets 
upon the periphery of a drum or cylinder having an intermittent rotary 
motion. The stamps may be fixed and the lozenges be brought down 
upon the stamps, rims or flanges preventing the lozenges falling out of 
the cavities in the holder. By means of an elastic or yielding surface the 
stamps may be fitted to print dry or partly dry lozenges or paste. The 
lozenges or paste and holders are dusted with starch by perforated boxes 
or sieves. Instead of cut lozenges fed in the way described a strip.of sugar 
paste is fed into the machine by an endless band having an intermittent 
motion. The printed strip is afterwards cut up into lozenges, preferably 
by means of a punch consisting essentially of a tube having a cutting edge 
and a piston sliding therein for removing the cut lozenge from the punch. 
The lozenges are separated from the waste paste by a chain apparatus 
consisting essentially of a series of trays placed at a little distance from 
each other, so as to allow the row of punches to descend between them. 
The chain of trays has an intermittent advancing motion, so as to bring a 
space and a tray alternately beneath the punches. In place of the chain 
of trays the punch may have a lateral motion, which brings it when 
depositing the lozenge immediately over a travelling band. 

1800. J. H. Jounson, London, “‘ Seasoning wood.”—A communication.— 
Dated 14th June, 1872. 

This invention consists in subjecting wood to the action of confined 
steam under a pressure, and for a time sufficient to produce the effects 
required, and then withdrawing it from the action of the confined steam 
bet wre such action perceptibly injures the quality of the wood. 

1803. A. Ray, London, “‘ Valves for barrels containing liquids.”"—A com- 
munication.—Dated 15th June, 1872. 

This alcoholic valve dispenses with clarifying wines ; with the neces- 
sity for bottling ; and it preserves from all deteriorations the liquid 
drawn from day to day. 

1804. J. A. Lex, Lydney, Gloucestershire, “ Obtaining fbre from wood.”— 
Dated 15th June, 1872. 

According to this provisional specification, in place of introducing cold 
water into the boilers to cool them, they are cooled with spent alkaline 
lyes, 


1815. T. A. Ex.is, London, “ Portable covering of leather or other soft and 
non-slippery material to the shoes of horses or other animals,” —Dated 17th 
June, 1872. 

The invention consists in providing of spring steel or other elastic 
material a kind of narrow semi-elliptical band to fit into the inner edge 
of horseshoes with clips to fix the same firmly te the shoo, and for 

lanting thereupon pieces of leather or other non-slippery material with 
ead rivets. 

1831. R. F. Lewis, London, “ Pen, pencil, and crochet-needle holders, 
bouquet holders or flower tubes, needle cases, and other articles.” —Dated 
18th June, 1872. 

The invention consists in the omployment of -pipe-clay, China clay or 
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oer like ple the composition or cement, for the manufacture of articles, 

such as pen, pencil, and crochet-need dlehokders, bouquet holders or flower 

tubes, needle cases, and other like articles, whereby a cheaper and more 

ornamental article than at present in use is obtained. 

1835 R. A. Goopina, Manchester, ‘‘ Apparatus for measuring liquids.”— 
Dated 18th June, 1872. 

A miele constructed plug tap is connected with «a graduated vessel, 
preferably of glass. The body of the tap has the usual thoroughfare 
opetiing at opposite sides into the conical casing or seat.in witich the plug 
turns, but an additional branch or thoroughfare is formed at right angles 
to the above-named thoroughfare, and opening at one end into the conical 
casing, while the other is connected to and opens into the graduated 
glass vessel. The plug is provided with an «annular thoroughfare by 
means of which the said glass vessel can be made to receive the required 
amount of liquid to be measured, and indicate the quantity, and 
then by turning the plug to allow the measnred liquid to pass out as 
required, 

1836. T. Lampert, London, and E. J. Wire, Overton, 
“ Cocks for drawing aff water.” —Dated 18th June, 1872. 

This provisional specification describes an apparatus consisting of two 
flexible diaphragms, the space between them being connected to the inlet 
pipe by a minute passage. When this space is full the pressure within it 
causes one of the diaphragms to be pressed over the outlet pipe, To 
draw off water the space is partly emptied by pressing the diaphragms 
together, thus relieving the pressure. The oulet continues open until the 
space between the Geenregms has again filled with water through the 
minute passage. The size of this passage regulates the quantity drawn 
off at each operation. 
1837. T. Hampron, 

June, 1872. 

The said invention relates in a new mode of stopping and covering the 
liquid steel after it is teemed or rum into the moulds. Heretofore, in the 
munufactare of steel ingots by the Bessemer or pneumatic process, it has 
been and still is usual to place a stopper plate of rolled iron or steel upon 
the surface of the tlnid metal immediately the required quantity is teemed 
or run into the moulds, which stopper plate is usually covered with sand, 
and a second plate of iron or steel wedged down upon it to prevent the 
influence of the confined air and gases from causing the steel to boil over 
the tops of the moulds, thereby rendering it hollow and unsound. The 
dimensions of the said moulds, however, being usually tapered, for the 
purpose of more readily veleasing the ingots, the stopper plates of iron 
or steel are seldom found to fully cover the surface of the metal im the 
moulds, which causes a certain portion of the metal to run between the 
sides of the moulds and stopper plates, and consequently produces rough 
tops, and involves considerable waste to the manufacturer. The spn on e- 
ment consists in remedying these defects by the adopt and applica- 
tion of stoppers made of any snitable moulding material, which may be 
readily and carefully placed upon the surface of the thuid steel, without 
any possibility of the fluid escaping, and for this purpose the inventor 
prefers common earth, sand, clay, gannister, ground fire-brick, or ground 
crucible, mixed with sufficient clay to make it plastic. The material may 
be moulded to any convenient size or shape, and can be used with or 
without the system of drying, but he prefers the former. The advantaye 
of this invention is to insure perfect sound tops of Bessemer steel ingots, 
as well as to reduce the cost of manufacture of said ingots as compared 
with the present method of using iron and steel stopper plates. 
1838. G. L. Turney, London, ‘ Boxes to hold pins, &c.”—Dated 18th 

1872. 

This invention of improvements in boxes to hold pins, hooks «nd 
eyes, pens, and other simall articles, relates to a novel and economical 
mode of constructing such boxes of paper, pasteboard, thin sheet met:), 
or other material, the object being to 1 them of such a form as will 
prevent the liability of the boxes coming open by accident and spilling 
the contents. 

Unwin and G, Ovens, Chilworth, Surrey, ** Delivery of 
printing machines, &c.”—Dated 18th June, 1872. 

This invention relates to an improved mode of, and arrangement for, 
“taking off” or delivering the printed sheets from rotary printing 
michines, or for delivering successive sheets of paper or other material 
from paper-making me achines, and other machines from which sheets are 
delivered, and consists as applied to a printing machine, for example, in 
extending by preference in a horizontal direction, or nearly so, a portion 
of each of the ordinary tapes, which guide the printed sheet from off 
the impression cylinder on to the delivery roller, and in combining 
therewith additional tapes, also running horizontally or nearly so 
beneath or parallel to the extended portion of the first-mentioned 
tapes, and in contact or nearly so therewith, As the sheet 
issues horizontally from between the delivery tapes its forward edge 
strikes an adjustable stop or bar, which may be perforated to allow of the 
free escape of the air between the sheets, the said stop or bar in conjunc- 
tion with another in the rear of the guide rollers, and with side guides, 
insuring the sheets lying perfectly square and regular on the board. 
eRSON, London, “‘ Stereoscopes.”—A cominunication, 

19th June, 1872. 

The object of this invention is to admit of the regulation of the glasses 
to suit various sights. This is effected in the following manner :—Tbe 
glasses are fitted into caps or cylinders capable of being drawn in or out 
as desired, by aid of a movable drawer, actuated by a rack and pinion 
movement on each side of the drawer; the pinions are mounted on a 
horizontal shaft, at each end - which is an external button or knob, by 
turning which the drawer and ylasses are made cither to advance or 
recede as desired, so as to ace ominiodate the sight. A small spring re flee 
at the side of the apparatus, near the bottom of the ground glass, admits 
of the removal of the photographic cards by gently pressing it in. 

1844. G. Le Monnier and J. Cocuer, Paris, ‘ System of publicity.”— 
Dated 19th June 1872. 

This invention consists in advertising by printing the matter to be ad- 
vertised on envelopes, letter paper, or bill stamps, the inventors on 
account of payments received for advertising being thereby enabled to 
sell envelopes, letter paper, or bill stamps at a reduced price. 
1847. W. R. Lake, London, ‘ Copper covered wire.”— 

Dated 19th June, 1872. 

This invention relates to fabricatiiis copper coated or copper cored 
wire by treating the two metals of which such wire is made and before 
the same are rolled into a rod preparatory to being drawn into wire in 
any of the following modes :—First, by alloying ‘the copper upon the 
surface or in an aperture made through the centre of the stecl. Secondly, 
by rolling the steel into a rod of suitable size, preferably not more thi nm 
lin. in diameter, inserting it into a copper ‘tube or pipe of a suitable 
thickness to give the wire the amount of copper coating Susired and 
heating the steel to as high a heat as it will bear without injury, then 
while it is hot communicating a portion of the heat to the copper imme- 
diately rolling and drawing the rod and tube thus combined intu wire, 
and treating, them to this end as a rod of steel alone would be treated. 
Thirdly, by inserting in an aperture made in the centre of a cylinder of 
steel a rod of copper of a suitable size to constitute 2 copper core of the 
size desired in the wire when completed, the copper to be inserted when 
the steel is heated white hot, or as hot a will hear without injury, and 
the two combined to be at once rolled and drawn into wire. 

1852. W. Srence, London, “Currying leather.” 
19th June, 1872. 

First, the frame, which carries cither a single tool or several, is 
pended by arms, to which is imparted a swinging motion, the arms 
resting on rollers moving on suspended rails, from which they are raised 
by the insertion of the leather between the frame and the fixed table, 
when the weight of the frame gives increased effect to the operating 
tools. Secondly, the operating tools are combined in a scries by being 
suspended from the frame by means of pins, with screws and nuts for 
regulating the distance between the tools and the fixed table, springs 
being fixed between the bottom of the frame and the tovls, to give them 
the requisite clasticity in operation. 

1853. F. Abare, London, * Preserving sood or organic substances. 
lth June, 1872. 

The object of this invention is to preserve meat, fish, and fruit or vexe 
tables in such a manne that they can be brought from long distances and 
from warm climates in the holds of ships or vessels without being liable 
to putrefaction or decay. This is effected by a novel method of sec uring 
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an uniform temperature in the holds of the vessels a little below the | 
| tended principally for drs 


freezing point. 
1584. A. M. CLARK, London, “Camp kettle."—A communication. —Dated liih 
June, 1872. 


This apparatus consists of a camp kettle hy ae! of oblong form for | 


attachment to the knapsack, in the top of which kettle is fitted the me 
tin or tins, and also a case with compartments for dry articles, wud a 
small coffee mill. The lower part of the camp kettle serves to carry the 





provisions. 
1856. G. Lowny, Sel for’. “ Radia! wend ot! * drilling mecki cud loo 
Dated 20th June, 1872 
This invention relates, Virst, to the arrangement of parts of a radial 


drilling machine, attaching cone pulley shafts to the upright standard of 
a radial arm, also the raising and lowering the upright standard by 
hydraulic or other power. Secondly, to the construction of a combined 
drilling and slotting machine. From the centre of the plunger a rotating 
shaft carries adrill, The table is wade to traverse. 
1864. W. E. Newton, London, “ Stench traps.”—A coviinunicction.—Dated 
20th June, 1872. 
The invention on in forming a stench trap of curved or partly 
curved pipe sections made to fit the one within the other at their ends 
and afterwards soldered, formiig joints transversely of the trap within 
the bent portions of it, 
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1806. G. Davipson, Aberdecn, 
Dated 22! June, 1872. 
This provisional specification describes the employment’ of a tl at wire 
gauze sieve to remove the water from paper pulp, &c. The 4 
alternately dipped into and raised out of the pulp. Above the g 
are flaps which allow the water to enter the sieve through the gauze 
not to flow back. A vacuum may be used to draw water more qu 
through the gauze. 
iv77. W. MorGayx-Brown, London, 
—Dated 1st July, 18 
This invention has for its object the manufacture of horseshoe nails 
from bars of iron of uniform thickness, the punched blank for the nail 
having its head raised to the required form and thickness by compression 
with dies and punches, the shank being rolled. 
1868. G. Maxwett, Spring Movant, Bacup, Lancashire, “‘ Construction of 
machiner; y or apparatus used for bricks and tiles. *_ Dated 21st June, 
187 





ry for 





“* Horseshoe nails,"—A communication. 








This Sibenitten relates te the manufacture of bricks, tiles, quarrics, and 
other similar articles, and consists of an arrangement of apparatus for 
forcing clay from a cylinder (by means of a piston) through a suitable 
die made of or lined with glass, and cutting the same into lengths by 
means of wires or knives, 

1870. J. Catvert, Oldham, Lancashire, 
ortisans.”’—Dated 12th June, 1872. 

This invention reiates to lamps used by moulders and others instead of 
candles, and consists in several improved arrangements for enabling the 
lamps to be used in all the required positions without the lights be 
extingnished or the oil eseaping. The oil cistern or chamber is rect 
angular at its ends and sides, the ends being somewhat larger than the 
wick, and the cistern is intended tu be perfectly airtight when the sur- 
rounding atmosphere is warm, but when the atmosphere is cold a small 
supply of air is allowed to enter the cistern. The wick is passed through 
a wickholder at one end of the cistern, the holder being tixed+in an 
angular position, and to the cistern are fixed one or more ey es or sockets 
for carrying or holding the fork stand or suspender to which the lamp is 





“Lamp for moulders or other 
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connected, ‘and over the wick- holder there is « plate held in a socket for 
preventing 


¢ sand and dirt from —. on the light. 





Waire, J. J. Wun , dnd J. O. ORpway, London, “ Lighters sor 
ives. Dated 21st June, 
The ‘novelty of the firelis ght consists in its beiny in the form of a star 





e up with pieces of wood, drilled through the centre and fixed by a 





“ Treating 

u -Dated 21st June, 1s 

The treatment to which the horny substance is subjected (to effect the 
object of this invention) is a combination of a chemical and mechanical 
process. ‘The chemical process, which consists in steeping of the horny 

substance in an infusion of chemical process, which consists in steeping 
the horny substance in an infusion of sage leaves or plants of that class, 
is used to soften the substance e, and the sttbse quent mechanical operation 
is either to flatten, roll out, and extend or mould the softened horny 
matter, or to disinteyr ite itinto threads. 

1882. B. WriaLey, Lon/on, * Kilns yor burning bricks, pottery, and lime,”— 
Dated 22nd June, 1872 

In the arrangement of tlues 
of fuel 
1884. J. Antuur, Sandycros! 

nu ”—Dated dd June, 18 

This invention relates to spe an in the construction of screw 
bolts and nuts whereby they are prevented from unscrewing and becom 
ing loose when placed in horiz: ait il or inclined positions and exposed to 
vibration arising from the motion of machinery or the parts to which 
they are applied. These inaprovemeuts are particularly applicable to the 
serew bolts and nuts employed for bolting the fish plates to the ends of 
railway rails, as they are very liable to become loose and detached 
According to this invention the heads of screw bolts are formed with an 
enlargement or elongation onc side thereof (or a weight is applied 
thereto) in order that, when the stem of the bolt is in its place, the 
weighted side of the head will, by its own gravity, prevent it from turn 
ing. The screw nuts are caused to act in like manner by forming them 
oblong or with an enlargement on one side, the hole for the male screw 
being “placed nearer to one end than the other, thus cansing the heaviest 
side by its own gravity to fall downwards, and thus prevent it from 
turning when exposed to vibration. 

1888, J. Tanor, London, * Arrangement or * tell tale’ sor 
her of packages taken to or sr : 
places. "—Dated 22nd June, 1 

The features of novelty of this invention consist in arranging a series 
of rollers across the bottom of a landing stage or shoot, for about one- 
fourth of its entire length, and causing each pack we as it descends to act 
upon «central roiler, which is connected with an index h: und on a dial, 
thereby registering the number of packages that have passed along the 
said landing stage or shoot, Y 
1898. 'T. Arktns, St. Albans, 

1872. 

The novelty of this invention consists in the general construction of the 
pump and in the particular formation of the valves, and what the in- 
ventor terms the valve boxes, which are so contrived in relation to 
one another that the valves may be replaced without tuking the pump in 
picces, 
1899. P. E. 

1s72 

These improvements consist in making and employiag for these pur- 
poses sheets of polished glass with broader corrugations or flutes than 
have heretofore been made in glass or used or employed for such pur- 
poses ; and the inventor silvers (by any of the well known me: uns) one 
side or face of such broadly corrugated or fluted glass sheets ; and by the 
use or employment of such broad fluted or corrugated surface of ‘glass 
silvered on one side a much better reflection or diffusion of the light is 
obtained. 

1900. J. Sacar, Leeds, Yorks 
24th June, 18 

Inacylinder is a ring of s diameter than the 
travels round the interior of the cylinder by an aria mounted ona re- 
volving shaft. In the interior of the cylinder there is a hinged check or 
valve lifted by the aforesaid ring during its passage round the cylinder 
there are suction and delivery pipes of ordin: ary construction. The chee K 
being lifted by the ring a vacuum is formed in the cylinder and the fluid 
raised into the interior through the suction pipe, forced forward by the 


horny and other anclogous unimel 








for carrying off the steam and the economy 


Flintshire, “ Screw bolts and 


waren 
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registering the nwin= 


“ 8, vehicles, warehouses, und other 








Hertfordshire, ** Pumps.”—Date! 24th June, 








Cuarruts, London, * Rejlecting surfaces.”—Date! 24th June, 











» ‘Raising and forcang water, &e.”—Dated 






cylinder, this ring 





ring, and discharged through thedelivery pipe. Springs, weights, or other 
known mechanical means are used to keep the check or valve on the 
face of the ring. Stop valves may be employed in connection with the 


suction aud delivery pipes. 
LL E. Saur, Darwen, Lancashire, 
heaters.” —Dated 27th June, 1872. 
The inventor employs two rag rolls or revolving beaters in each engine, 
ind so fits, arranges, and mounts the said rolls that both of the said 
rolls may be simultaneously raised or lowered and adjusted with refe 
rence to the bed-plites or lower knives, by turning a winch handle 
hand wheel. : 
1903. B. Hunt, Londov, 
suunication.-- Dute! 24th June, 1872. 
The object of these improvements js to facilitate the single-handed 
work ing of shearing or clipping instruments, which te this end are pro 
ided with spring or scissor branches in combination with cutting blades, 
the said branches being so arranged as to close under the pressure of the 
hand and open when relieved therefrom, thus giving to-und-fro motion t: 
the cutters. 
107. J. Riexetts aad A, Lutsenaunia, Liverpool, **D 
stumps.” —Dated 24th June, 1872. ; 
This inveution consists essentially in placing the letters on which the 
postage stamps to be defaced are affixed in a gas of such character 
hall cause « reaction in the material of or conti tined in each pos tag 
sti ~_ and change its colour. 


Motion is given by suitable motive power, 


** Rag engines, washing engines, ov 





“* Shearing or clipping sheep, horses, &e.”—A com 


“cing postaye 








1908. J. Woops and E. Woops, Warrington, “Drawing wire.”—Dated 21th 
June, 1872. 
This relates to the apparatus patented in 1871, No. 1086, and is in- 





wing large sizes of wire. The wire is passed in 

















a straight or nearly straight line through two or more draw plates at the 
same time. Grooved or other pulleys are ¢ mployed to grip and draw th 
wire through the plates. Self-adju ting me ws are provided! to ineresct 
r decrease the speed 
my. W. Younes, Londov, © Printing.”—Dele! 2th June, 2. 
fhis provisional specification describes a machine for printing or im 
1 


hressing on paper, &c., by depressing fin surfaces or 
be produced } 
“ Fy 


other substances 





r key Printing 


uttrices to turin therm ma vachine 
114, J. Townsenn, Glesyow, 
Jrom coal or 
ne, 18 

The grate bars are disposed transversely, an endless series of them 
being moved by two or more endless pitch chains, The fuel is introduced 
through a hopper at the inner end of the furnace, and the grate bara are 
in the upper part of their course made to move from the inner 
towards the outer end instead of the ordinary reverse arrangement. 
The ashpit and fire chamber are closed excepting the outlet for the 
gases andecertain air inlets and valves. The air necessary for com- 
bustion is forced in, and may be regulated in quantity se as to suffice | 
for the complete « szombustion of the fuel, or the supply may be restricted | 
so as to form principally carbonic oxide, 





ing heat or 


"—Duted 25th 
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1915. W.. Harvig, Glas ** Lenses, and ia the lamps wherewith such are or 
sass ve used.” —Dated 25th, 1872. 

The features of novelty which constitute this invention are, the placing 
of a triangular reflecting prism around the edge or side of the ordinary 
lenses, so as to utilise a greater amount of light. Also the forming of 
the burners with air passages which supply air to the wick and thus 
improve the light. 

1916. W. Macrone and W,. McKe 
lates.”-—Dated 25th Jui 1e, 187 

The feature of novelty which constitutes this invention is the covering 
s with oil, and with a er of plaster of Paris having mixe 
some powdered uchpe and starch, which layer is pres: 
ily into the type face, and over the w hole is placed a suitably 

moulding frame into which the stereotype is allowed to 











‘Z1E, Glasgow, ‘* Production of s'ercotype 









ons av? P. P. Ware, Kingston -on-Hull, ** Steam pile-driving 

“atus.”-— Dated 25th June, 18 

sliding be It of the ram, ins stead _ being worked by an eccentric as 

usual, is worked by means of a toothed pinion ; geariny with « rack formed 

in the bolt, the bolt being pushed forward into the chain wand withdrawn 
, the motions of the pinion in opposite directions. The axle of the 

sialon is acted upon by the ordinary means of acting on the axle of the 

eccentric. 

1920. C. CasEvron end H. Toocoon, //u/l, 
cutting tile, slate, &c.”—Dated 25th June, 

This invention relates to improvements in m: Suctitiet: y for sawing tile, 
slate, and other laths, boards, deals, battens, and other woods and 
materials usually cut by saws; and this invention has for its object im 
provements in the general arrangement, construction, and combination 
of parts, particul: wly the method of mounting «a series of rotary saws upon 
a spindle so as to prevent them from buckling. The saws are set upon 
the spindle or <is at such distances apart as to cut the laths to any 

ired size, say, from half an inch and upwards. The saw spindle or 
axis is of suitable len; gth for the number of saws and purpose required. 
Upon the spindle one of the series of saws is first placed, then a packing 
faced up to the thickness required; a malleable iron bar (which slides in 
a V slot on the saw table top) is then fixed in position coming flush so as 
to present a perfectly smooth surface, and fill up the space between the 
saws, This arrangement of alternd ute saws and bars is repeated until 
the requisite number of saws are mounted for the width of board to be 
eut. In or revent the saws from buckling and rumning, a piece 
of leather is fixed rivetted with copper pins at each side of every bar, the 
leather being just thick enough to admit of the saws clearing, and if the 
saws should run or buckle they then come in contact with the leather 
and copper pin, which will do them little or no injury. The saws are 
then packed upon the leather (which forms a good shoulder, by prefe- 
rence about a quarter of on inch wide) with seft yarn or other suitable 
material. By means of « lever the feed rollers can be lifted soas to stop the 
cutting instantly. They also raise and lower the saw spindle by means of 
ascrew, A guard fence is set true and square with the saw spindle and 
can be adjusted for thickness of lath. A spring guard roller is also 
arranged in front of the board to be kept in order to keep it up to its 
work and enable it to run true, 
T. Ginson, Stamyord, Lancashire, ** Machine for eutting lump sugar.” 
—Dated! 2 sth June, 137 

The main feature of this invention is a hollow iren pillar which carries 
all the working parts of the machine and serves to support the tray for 
the sugar and ‘also the sieve and dustbox. The base of the pillar is by 
preference open at its sides, and to it is fitted a treadle for actuating the 
moving cutters. 

1925. R, EK. Mipp.Leton, 
June, 1872. 

This invention relates to improvements on what is known as Blake’s 
stone breaker, for which letters patent were granted to John Henry John 
son, hearing date fourteenth day of June, 1858, No. 1846, and consists of a 
peculiar construction of the connecting rod which actuates the toggles, 
whereby it is rendered stror and lighter than the connecting rods 
heretofore used in the said machines, In carrying outthe invention the 
inventor substitutes for the ordinary cast iron connecting rod a 
wrought iron, steel, or malleable cast iron rod consisting of a bar or bars 
of wrought iron, steel, or malleable cast iron bent round the driving 
shaft and connected in a suitable manner. The lower part of the said rod 
is enlarged so as to form bearing for separate stocks containing the 
curved recesses for the inner ends of the toggles to work in, or will have 
the recesses formed in the substance of ‘the rod itself. “A bearing is 
formed in the upper end of the connecting rod for the actuating eceen- 
tric to work in, the upper part of such bearing being composed of a 
separate piece of brass, cast iron, or other suitable metal or metals and 
either by themselves or in connection with metals or wood for the 
bearing. The connecting rod may be packed with timber to add sta- 
bility to the rod and to form a lubricating surtace to the shaft. In lieu 
of fitting the centres of oscillation of the movable jaw in open slots on 
the side standards he suspends the jawloosely,from a rod which is inserted 
at cach end into a bush in the side standards, the said bush maintaining 
the rod steady by preventing any jumping or shaking when the machine 
is in motion. 

1936. W. H. Dennam, Southsea, 
Dennam, Putney, ** Water-closets. 

\ screw threaded rod passes through a corresponding screw, the rod 
carries a valve near top and a similar valve near bottom forming « 
chamber in a pipe between the valves, water is admitted from a cistern 
which always keep the chamber supplied; by turning the rod both 
valves are opened, the soil falls, and is carried off by the water through 
the soil pipe, which is preferably straight to thedrain or sewer. Water 
is supplied to the pan by another pipe, which is bent to maintain the 
level. The invention is applicable to sinks, drains, and other 
where a trap sealed by water is required, and nu bad gas can 
ly escape. 

A. HookHam, 





frames, ov inuchinery for 
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Londo», “ Breaking stones, d&c.”—Dated 25th 

















Hants, and P.V. Dennam and A, A. 
”__ Dated 26th June, 1872. 





water 





* Money tills.” —Dated 27th June, 1872. 


1933. 
The till is provided with slits at top, through which the takings are 
caused to pass down shoots into a locked receptacle at bottom divided 


Low/on, 


into compartments, each of which corresponds toa shoot. The silver 
coins in their passage through the shoots are caused to strike one or 
more metal rods suspended in the case containing the apparatus, by 
which audible signals are made indicating the value of the coins dropped 
in the slits. 





ET 








1910. W. Wricut, Shejicld, “ Taps.”—Date! 27th June, 1872 
For flushing water closets there is substituted for the eile’ ry valves 
a hollow plug with a longitudinal partition dividing the intenor into 


one of which communicates with both the supply 
pipe and the flushing pipe, and the other with the flushing pipe only, 
but with an outlet to the pipe leading to the basin. And the tap for 
other purposes consists of a hellow plug with transverse partitions in it. 
forming separate compartments with inlet and outlet. on opposite sides 
thereof, by which means a different kind of liquid’ can be drawn off 
through each compartment. 
144, J. H. Jounsonx, London, 
nication.— Dated 27th June, 187 
This invention relates to mechanical sifters or ‘ bolters,” and consists, 
in addition to any of the mechanical sifters or ** bolters” now in use, of 
in air compressing apparatus in the form of a double bellows, with a 
rising and falling air chest or reservoir for supplying the air to perforated 
ages which distribute the same in thin sheets under the 


two compartments, 





“ Sijtiny ov bolting machines.”—A commu 















conduits or pas 
bolting frames and on to the ordinary sieve tables. The same arrange- 
ment of bellows and air reservoir is also,made, by a self-acting contriv- 
unce, tu direct the sifted four or other substance down one or the other 








of ty » de scending spouts, according us the machine is working in its 
normal condition or otherwi €. 
id, J. Mittwarp, Birmingham, * Supplying jive-engines from street 


mains. ’—A communication. —Dated 27th June, 1872. 
This invention relates to the construetion of street hydrants for simul- 
taneously supplying three, four, or more fire engines, and also to their cum 
struction in such a manner that they can for use be drawn up above the 
level of the street, and when not in use lowered down below its level. 
The ee has a valve at bottum and is made either of one pipe sliding 
water tight on another, or of a pipe made with a watertight foldin, g joint, 
so that the head of the hydrants can be raised or lowered. The head is 
provided with a number of nozzles for the reception of hose, and each nozzle 
is provided with a ecylindrical-faced valve turning on a vertical axis so as 








to cover or uncover the opening to the nozzle. 
146, J. G. Tonsun, London, “ Artijiics! towers, de." —A communication. 
Band ith June, 1872. 


invention a bloc! 
material 


or die is engraved (by die-sinking 
ou suitable metal or other having a plain surface) with the 

design which it is intended to reproduce. The block is inked, and after 
it is well prepared the design or pattern is transmitted on to the leaf or 

on to the petal of the flower by hand pressure or by means of a press. 
All colours are employed in this process, and one plate or any number 
of plates may be employed with bench or register marks which will fix 


Races teary 


| or superpose different colours. 


im48, F. J. Cugesprovuon, Liverpool, “ Oil and oil cake.”-—A communica- 
tion.-—Dated 27th June, 1872. 

The First part of the improvement to which this invention relates, 
consists in the direct applic: oye of steam jets to heat and moisten the 
crushed meal in the mulling bed of a chasing mill. The Second part 
relates to dispensing entirely with the chasing mill and nuilling bed, and 
heating and moistening by steam jets the crushed meal as it is delivered 
from the crushing rollers. 

1049, J. Frercuer, Salford, “ Forging and riveting.” —Duted 27th June, 1872. 

This invention consists in applying certain apparatus to mi vchinery for 
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forging nuts by which the flat bar out of which the nuts are made is fed 
into the machine by self-acting apparatus. The improvements in 
machinery for riveting consist in the application of steam or mechanism 
for pressing together the plates through which the rivet passes, the 
riveting being effected by the direct application of steam or by mechanism 
in the usual manner. 

1950, G. Yue, Leadon, “ Cylindrical rulers.”—Dated 27th June, 1872. 

Said improvements consist in such a construction or formation of or on 
the ends or extremities of the ruler so as to keep the face of the ruler 
entirely clear of the surface being ruled, or otherwise to effect the like 
cna or purpose by the adjustment on the ruler of ¢wo cursors (which, or 
either of them, shall slide along the ruler to be fixed on the same) in 
lieu and place of the above construction or formation of, or on, its ends 
or extremities, said improved rulers differing from those at present in use 
by their face not resting on, nor being in contact with, the surface being 
ruled. 

1955. T. 8. Denuam and C, W. THAIRLWALL, Leeds, “ Bricks.” —Date! 28th 
June, 1872. 

The said invention relates to machines for manufacturing bricks and 
chietly to improvements in the machine described in the specification of 
an invention for which letters patent have becn grantea to Augustus 
Marand, bearing date the 8th day of February, a.p, 1871, No. 325. The 
present invention is designed to modify these machines by substituting 
spur oc bevel gearing for the worm gearing of the pug mill shaft deseribed 
in the said former specification. And to ebviate the necessity of a tail 
piece or thrust block at the end of the worm shaft which drives the 
rotating table, they provide the same with thrust bearings similar to 
those of the propeller shaft of a steam vessel. 

1962. KE. De Zvecato, London, “ Producing copies of writing, &e.”—Dated 
th June, 1872. 

This invention has reference to the use in manner described of chemi- 
al ney for the above named purposes. Ink made with « strong 
“mtstic solution is to be used (upon coated paper) in making the 
writings, figures, drawings, or delineations to be copied. The paper 
+ be used is to be coated with impermeable waterproofing varnish, such, 
for instance, as resin dissolved in spirits of wine. Paper soaked with 
2 solntion of persulphate of iron and gum arabic. Also paper soaked 
with prussiate solution or caustic potash are likewise used, and on the 
otter by means of a copying or other press the copies are obtained. 
Variations of detail may be resorted to if desired, 

1065. J. F. Wovens, M.D., Belyast, “ Bankers’ cheques, dc.”— Dated 20th 
June, 1872. 

The inventor substitutes for the common printing ink employed in 

uch forms, common writing ink, rendered sufliciently stiff for printing 











»y the addition thereto of starch paste or flour, On the reverse of the 


heyue he prints a figure band with the same kind of ink, and this band 
so perforated as not to offer any impediment te the;jpen when writing on 
he cheque, but sufficiently to allow ofany chemical solution used to 

)bliterate the writing passing through the paper, and thereby acting 

tpon the ink, both on the frout and back of fhe cheque. He thus renders 

it impossible to discharge the writing on the cheque without producing 
uch alteration of colour on the printed portion as will at once attract 
attention thereto. 

i972. W. Watton, London, “ Window sush Jasteners, &c.”—Dated 20th 
June, 1872. 

Lhe object of this invention is to secure the sashes from being opene: 
from theoutside by the application of any contrivance that may be ap 
plied for the purpose of burglary or illegitimate entry, and will insure 
the sashes to be securely fixed and prevent rattling. At any deter 
mined height for the purpose of ventilation the fresh air is so admitted 
us to be free from dust and all noxious insects. 

06. G. Nope, Woodford Bridge, Esser, ‘‘ Method of treating variou 
hinds of jibrous ineterials sor the manusacture of writing, printing, and 
other paper.” —Dated 3rd July, 1872. 

The treatment of the various fibres in their green or unripe state tends 
to lessen the expense in producing the article made from the fibrous 
naterials, and a much stronger and superior pulp is, obtained for the 

ninutacture of paper. 

1. A, Kortrcen, Loi 

December, 1872. 

A baking or cooking oven is constructed with a central vertical spindle 
on which discs for holding the articles are fitted and can be turned round 
if required. These discs are themselves contained within a casing, con- 
centric with the spindle, fitted with doors, and which can itself also be 
turned round, The casing is again contained with an outer fixed casing, 
up which the fire gases from a central fire-grate below are led and allowed 
to escape out at a central chimney above. The upper part within which 
the baking operation is carried on can casily be lifted off the firing por- 
tion below, so that a portable apparatus can result. 





“ Ovens." —A_ cominunication.—Dated 14th 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
QUARVER-DAY IN BIRMINGHAM—HIGHER PRICES : The figures given 
EFFECTS UPON THE TRADE OF THE ADVANCES—ANTICIPATIONS 

AS TO THE FUTURE—THE MASTERS’ WAGES ULTIMATUM—THE 

BoARD OF TRADE RETURNS: Evtraordinary figures as to iron 

MACHINERY AND MILLWORK—CoAL AND COKE—AsS TO THE 

SANDWELL SINKINGS: (Great price of the sharcs —RISE IN NICKEL 

AND COPPER —EFFECTS OF ADVANCES UPON BIRMINGHAM INDUS- 

TRIES. 

To-pay (Thursday) the chief quarterly meeting of the current 
series came off in the Town Hall in this town. There was a very 
numerous attendance of all the classes of persons who usually 
assemble, and there was very considerable animation owing to the 
uncertainty that prevailed at the close of the meeting at Wolver 
hampton yesterday afternoon as to the exact rise that would be 
declared upon all the materials used in the manufacture of either 
raw or finished iron. The prices were thus fixed :— 

Lars were from £11 to £13, singles £15 to £16, hoops £12 to £14, 
and plates £14 to £16 per ton; pigs were,—cinder qualities, £5; 
Shropshire hot blast, £6 15s., and Shropshire cold blast, £7 15s. per 
ton. Common hard coal was 14s. 6d., and best 19s, at the pits. 
At Cannock Chase several leading iron finished houses sold bars 
at £12, but Lord Dudley and Messrs. Barrows both advanced 20s, 
The Shropshire pigs are on advance of 10s. ; the Chase coal is a 
rise of from 2s, to 33s. per ton, and Lord Dudley is understood to 
be preparing a circular putting up coal 2s, Shropshire finished 
iron makers announced a rise of 20s., and the South Shropshire 
middlemen are about to declare an advance of 20s. on finished iron. 

The quotations took some members of the trade by surprise. 
Others could not see that any different course could have been 
parsued at a time when the means of supplying the demand for 
fuel were becoming so restricted by reason of short hours, a deter- 
mination by the colliers to restrict the supply, and the serious 
etfects of the prevailing rainy weather ; at « time when ironstone 
is almost proportionately scarce; when coke is 42s. 2 ton; and 
when, on account of these intluences, it would be impossible to 
make iron at the former prices, and pay the prevailing high wages 
without suffering loss, After "Change hours in Wolverhampton 
yesterday a considerable business was done in finished iron of the 
higher qualities,at the advanced prices of from 20s, to 40s. fortinished 
iron that had ruled in the open market, and it cannot be said that 
an insignificant amount of business was done to-day. As well in 
pig as in finished iron of good qualities there were more sales than 
had been anticipated. This was the more gratifying, inasmuch 
as recently the bond fide business had been encouraging, and this 
has been added to by the speculative purchases of men who, anti- 
cipating the. present condition of the market, had got orders 
booked at prices which must yield them good profits, Sellers 
to-day could in some cases have hooked more orders if they had 
promised deliveries within an early period ; but it was evident that 
there are several reasons why rapid deliveries of the product of 
either the mill and forge or the blast furnace must not be calcu- 
lated upon with certainty. At the same time merchants shook 
their heads, and spoke of the injurivus effects which high prices 
must inevitably exercise upon the demand ; and buyers for foreign 
customers were especially cautious, believing that the consumers 
would submit to any inconvenience rather than give the prices that 
are now threatened. 

The ironmasters’ wages ultimatum was considered at a meeting 
of ironworkers at Walsall on Monday. After much speaking, it 
was almost unanimously agreed to accept the masters’ terms 
under protest, and continue at work for three months at present 
prices, with the understanding that if by the end of that time a 
hasis be not agreed upon to govern wages in the future, the old 


method of fourteen days’ notice to terminate contract be resorted 
to. Another basis is inevitable; it is impossible that the trade 
can continue to regulate wages by the price of iron. 

The Board of Trade returns for December and the twelve 
months furnish us with the following particulars, which speak for 
themselves ; ~ 


; Twelve Months. 





Month of December. 














Iron. 
187 1871 
Pig and puddicd ..| £190,817 £3,229,408 
Bar, angle, &c... ..| 241,788 2,921,777 
Railroad a 508,118 8,054,619 
Wire - » 4 30°,512 2,390,203 3,430,970 
Telegraphic do, 24,416 403,643 


Cast and wrought ..| 
Hoops, sheets, &e 
Old iron ‘s 
Steel, unwrought 
Tin-plates 


$13, 183 








227,204 2,900,625 


Machinery and mill work show a marked increase both on the 
month and the year. In 1871 the value of steam engines exported 
was £2,064,004 ; while during the last twelve months the value 
was £2,603,390 ; other descriptions of machinery were stated to be 
{3,902,037 in 1871, and £5,595,702 last year. 

In coal, coke, and manufactured fuel, the exports showed an 
increase of about five hundred thousand tons on the year, but the 
value had increased more than £4,000,000, thus showing unmis- 
takeably the great advance that has taken place. In 1871 the total 
quantity of coal and fuel exported was 12,747,989 tons, of the value 
of £6,246,133 ; while last year the quantity was 13,211,961 tons, of 
the value of £10, 443,920. 

The contidence still entertained by some people as to the 
result of the sinking at Sandwell for thick coal beneath the permian 
formation has just been practically illustrated. Owing to a bank- 
ruptcy, the third of a share realised a little over the amount paid 
upon the whole share ; the exact sum obtained was 69 guineas, 
The sale was by auction. We are inclined to regard the transac- 
tion as altogther bond fide. 

The prices of copper and of nickel have both been declared up, 
Messrs, Evans and Askin, of Birmingham, in their circular dated 
the 4th inst., announce that their price for metallic nickel on and 
after that date will be ‘s. per lb., subject to a discount of 25 per 
cent. for cash in one month, 1} per cent. cash at end of quarter, 
or settlement by aceeptance net. This alteration is an advance of 
ls. per Ib, on previous prices. On Tuesday, Messrs, Crawley, 
Parsons, and Co, announced that the advance of £5 made last 
week in the prices of copper having that day been declared official, 
their quotations now are ;--Tough ingot, £98; best selected, 
£100; and sheets, £105 per ton. Mr. C. A, Scott’s circular 
announces present prices as under :—Tough cake and ingot, £98 ; 
best selected, £100. Messrs. Carrick and Brockbank announce 
that Messrs. Neville, Druce, and Co.’s present quotations are as 
below :—Copper, manufactured (strong), £105 per ton; ordinary 
ingot, £98 ; best selected, £100 ; locomotive plates, plain, £107 10s. 

These prices, together with those of iron, are inducing great 
thoughtfulness throughout the different branches in Birmingham 
proper. The effect has been to prevent the giving out of orders 
to-day that manufacturers usually look for when, upon quarter 
days, they present their accounts, They received their money ; 
but orders of much importance, if they are at all given out, will 
have to follow. At the same time a fair amount of business is 
being done upon old orders at most of the leading establishments, 
as well in the district as in Birmingham itself. 

The increased stringency of the legislative enactments affecting 
the manufacture of cables which came into operation with the 
beginning of this year has led to increased prices being demanded 
for the article, and it is stimulating the men to require an advance 
in their wages. The workpeople about Dudley are agitating for 
a rise of 6d. per ton on large chains, and a proportionate advance 
upon other sizes ; and they decline to accept 2d., which their mas- 
ters are prepared to give. They seek arbitration, and will allow 
their employers to choose an umpire. Their allegation is that, 
whereas they are required under the new Act to make chains 40 
and 50 per cent. above ‘‘ Admiralty strain,” they are seeking an 
advance of under 30 per cent. upon their previous rates of remu- 
neration, 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 

THE STEEL MaNvuraAcTURERS’ ASSOCIATION: Another mccting: A 
remedy proposed — AMERICAN DUTIES ON BEST CAST STEEL: 
General prices—FOREIGN (SWEDISH AND RUSSIAN) IRONS: A 
rumoured lucky speculation—DEMAND FOR HEMATITE ORES : 
Higher prices—THE COAL QUESTION: A rise in Derbyshire: Ad- 
vunce of soft coke—MINERS’ AGITATIONS—ENGINEERING, FLLE, 
AND SAW TRADES—MINOR INDUSTRIES AND CUTLERY BRANCHES. 

On Monday a meeting of the Sheffield Steel Manufacturers’ Asso- 
ciation was held in the Cutlers’ Hall of that town, for the express 
purpose of further considering the steps to be taken in order to 
bring down the price of coal and coke, At one time it was thought 
that this most desirable end might be attained by closing some of 
the works three days per week, or by shutting them up totally for 
a couple of months. This idea was, however, somewhat rudely 
dispelled by the rise in coal and coke (reported in my last), and 
after the matter had been fully discussed, it was deemed imprac- 
ticable, in fact, impossible, for any potent united action to be 
taken in the matter, This was rendered more _particu- 
larly apparent by the fact, that two or three of the 
larger \firms were not represented at the meeting, owing to 
the necessity they are under of carrying out contracts, no matter 
in how much they may be mulcted by the price of ,coal and coke. 
This was not encouraging to the middle class and smaller firms, 
many of whom would experience no slight loss and incenvenience 
were the proposed step taken, They, nevertheless, did not 
entirely abandon the matter, but adjourned the meeting to a 
future date. The feeling of those present was very strong against 
the coalowners, it being thought that the present prices of fuel are 
not warranted by the state of trade. Whether this beso or not, it 
should be remembered by the stecl manufacturers that they have 
a sure remedy —one that has already been adopted by more than 
one of the principal steel houses, They should purchase collieries 
of their own, and make their own coke, If they cannot singly do so, 
let them combine and co-operate. The colliery must and will in 
future be an indispensable adjunct to a good steel business. Such of 
the houses in the trade under notice as do an American business 
have been somewhat reassured by a telegram from New York to a 
local firm stating that the appraisers there had finally decided not 
to put up the value of cast steel so as to render it liable to extra 
duty. This is satisfactory, but some of those concerned think a 
duty of £12 17s. 6d. per ton is quite sufficient. Steel is in good 
demand, and the new year witnesses considerable extensions of 
the producing powers of this locality. Rails under new contracts 
are worth £15 to £16, ordinary Bessemer steel £20 to £25, and 
cast steel from £30 up to anything under £60, 

Foreign irons of good brands are somewhat scarce, and therefore 
higher priced. Swedish makes vary from £19 to £30 f.o.b. at 
the native ports. Two years ago this description of iron was to 
be had in almost any quantity at £6 to £10 per ton, and rumour 
—that very unreliable mode of obtaining precise information- 
credits a Sheffield gentleman with having by a long timed contract 
cleared over £100,000 by the difference between the prices then 
and now existing. Russian iron is of use in several Sheffield 
industries, and no great stock being held in this country just now, 
prices have a stiffening tendency. 

Hematite ores are very largely brought into Sheftield from the 
Whitehaven and Workington district, and have of late been more 








difficult to obtain at a rise of two or three shillings per ton, These 
ores ave now almost a necessity in the Bessemer converting 





process. I may perhaps supplement last week’s report on the 
coal question hereabouts by stating that many of the Derbyshire 
coalowners have put up their prices about 2s. per ton, and that 
soft coke at Sheffield is worth 5s. per ton more than it was a 
month ago. This coke is only used for hardening fine edgetools 
and files, not for converting pu: ; but other coke is, I hear, 
likely to be advanced almost immediately should trade continve 
to revive, 

Close upon the heels of higher prices comes an agitation by the 
miners of East Derbyshire for the eight hours’ system, and other 
minor alterations, Mr. Binns, of Claycross Collieries, has con- 
ceded the eight hours to all his men, a similar concession having 
also been made at the Cotes Park Colliery, Alfreton, At More- 
wood’s pits some 700 men have struck for eight hours, 21 cwt. to 
the ton instead of 25 cwt., and weighmen. These men have all 
been paid off, and the strike seems likely to be a lengthy one. At 
Pilsley, near Chesterfield, a dispute occurred last Thursday, but 
work was resumed next day. Messrs. Booker and Co,., of Dron- 
field Woodhouse, have given their men an advance. At Ripley 

near which place the Butterley Company's works and collieries 
are situate the miners have held a crowded meeting, culmi- 
nating in resolutions demanding 2 cwt., instead of 25cwt. or 
27 ewt., as hitherto, to the ton, the eight hours’ system, and that 
they be paid half price for the seam known as the Smithorn coal. 
At present ag | do not seem likely to obtain their demands from 
Mr. Wright, the proprietor. It is also believed that the South 
Yorkshire Miners’ Association will ask for a heavy rise should 
there be any general advance in the price of steam coal. 

The engineering and tool-manufacturing concerns throughout 
South and West Yorkshire are doing an exceedingly active busi- 
ness, not only in working machinery, but in colliery and marine 
engines, and adaptations of a novel, ingenious nature, 

The file and saw trades, as well as the plate, sheet, and rail 
mills, are all well employed. 

The various branches of the cutlery trades and miscellaneous 
industries are not at present less actively employed than they 
were for some time prior to Christmas, 














THE CLEVELAND DISTRICT, 
(From our own Correspondent.) 
THE CLEVELAND IRON TRADE: Quarterly meeting at Middlesbrough 
THE CLEVELAND IRONSTONE MINERS—THE COAL AND COKE 
TRADE—THE Mines RKeGuLation Act—THe River Ters— 
ENGINEERING AND IRON SHIPBUILDING. 
THE quarterly meeting of the North of England Iron Trade was 
held in the Royal Exchange, Middlesbrough, on Tuesday. There 
was a large attendance, including representatives from Stafford- 
shire, Wales, Leeds, Neweastle, and Scotland. A fair amount 
of business was transacted. Nominally No. 3 pig iron was quoted 
110s, per ton, but buyers can — orders at about 105s. to 
107s. 6d. perton. For forge pigs the prices are 2s, 6d. to 5s, per ton 
less. Stocks are very low. Owing to the holidays and the 
scarcity of materials, the blast furnaces have been making less 
than their ordinary quantity, and consequently iron for early 
delivery is most difficult to obtain. Many of the makers are 
considerably in arrears. The Cleveland Ir ters’ Associati 
returns have just been published. From them it appears that 
there are 137 blast furnaces, 130 of which are in operation. No 
fewer than nineteen new blast furnaces are being built. All 
these are of great capacity, and when finished will materially 
increase the production of the rapidly growing Cleveland district. 
Some of them will be ready for blowing in during the course of 
the next few months. The make for the past month and the year 
1872 is shown as follows :— 





Tons. 
Month ending December 31st, IST2 «kee ee ee we | 166,061 
Month ending December 31st, 871 ww we ee ee we | 265,460 
Month ending November 30th, 1872... «. «. «+ «+ 165,822 





Increase upon December, 1871.. .. «. 2,601 

Increase upon November, 1872 +, 230 

Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending December 31st, 1872 os > oo se 20 5 ae 
Corresponding month last year .. +s ++ ss oe oe 





EMGFORSD co cc co see coi co co SEER 

Shipments Coastwise af Pig Iron from Port of Middlesbrough. 
Menth ending December 8lst, 1872 .. co ee ee ce ce 60,68 
Corresponding month last year «. «1 oe «+ «+ «+ 16,083 


Decrease... .. «+ «» 
Makers’ Stocks. 








November 30th, 1872 .. 2. se ee oo 00 ce co | «6 
December 3ist, 1872 .. .. ss 2s «oe os of ce of 40,697 
Decrease upon November, 1872... 290 
Warvant Stores, 
November 20th, 1872 .. 0s os) oc 0. oe 08 of 06 931 
December Slat, U873- .. 0s 00: se oe os be 00 0s 031 
DOGPORED v0 co, 08 be os) 00!! oo tims nil, 
Abstract. 
Increase in make upon November, 1872 oop. e0\ ned 239 
Decrease in makers’ stocks upop November, 1872 .. .. 290 
Decrease in warrant stores upon November, 1872 .. .. nil, 
Comparative Statement for the Year 1872. 
Make of pig iron 1868 és) se ce ce oe os 66 (66 RRR 
7 - 1869 co ee ce ce we oe 06) oe Ag80, 608 
* ss IOTD ns, 00) on enn 6 140e SOD 
s co EE ob ah «te. Ob nab, tales a Ghee 
*s a 1872 A) al tet a 1,968,972 
Makers’ stocks, December 3ist, 1865 .. .. ..* .. «. 80,898 
na io BOUR da tee an T5tl on 
i na ASTD «0 co co co do  ROACES 
K. jd 1871 .. 00 + ++ 65,601 
cw “ ety a pclae 40,697 
Stock in warrant shares, December 31st, 1868.. .. .. 72,029 
i % ‘ 1869.. .. .. 381,364 
~ ” ov 1870... .. «. 13,739 
a bo i PRS ED a 
_ WEFS io. 00 | oe 931 


In the finished iron trade there are a greater number of 
inquiries, and manufacturers report their prospects good. There 
is a better demand for bars, ship plates are in request, and rails 
ave wanted all over the world. It is generally believed that the 
present year will be one of the best there has ever been for rail 
makers. Certainly the make is expected to exceed all former years, 

The coal and coke trades remain firm. Although everybody in 
the trade knew that the Mines Regulation Act would come into 
operation with this year, nobody seems to have made pre’ tions 
for it. Some weeks will pass away before cither employers or 
workmen are familiar with its requirements. Under the circum- 
stances the production of coal is restricted, and there is not a sutti- 
cient supply. When the new Act is thoroughly complied with it 
is expected that the output will be larger than at present, and 
prices which just now have an upward tendency will recede. 

The Cleveland ironstone miners are very quiet about the ** pair- 
ing” system. The mines generally throughout the district are 
yielding large quantities of stone, and fully as much 4s was ex- 
pected at this season of the year. At Bolckow, Vaughan, and 
Co.’s mines at Eston a number of men are now at work, and it is 
expected that as the holidays are forgotten the men who stuck 
out for the pairing system will gradually return to their places. 

On Tuesday last at Middlesbrough, after the iron market, a 
meeting of engineers was held in the Exchange to consider the 
provisions of the Mines Regulation Act, which will so materially 
increase the expense of carrying on both coal and iron mining. 

The river Tees is being very much improved by the commission- 
ers. It is now arranged that Major Beaumont, M.P., will start 
his rock-cutting apparatus below Middlesbrough next week. 


Dredging is pokes pasted on in different parts of the river, and 





training walls soon be completed along the greater portion of 
the river between Stockton and the sea, 





32 


THE ENGINEER 





JAN. 10. 1873. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) ; 


GLascow Iron Market: Further advance in prices—SHIPMENTS 
AND IMPORTS OF PIG IRON—THE DISPUTE IN THE COAL TRADE : 
Better supply of coals : Partial termination of the strikes : Eject- 
ment of miners from their dwelling-houses : The new ial rules 
gor the regulation of collieries : State of the trade in Ayrshire and 
in the East of Scotland—-EXPort O¥ GUNPOWDER FROM THE CLYDE 
—ABERDEEN HARBOUR. 

WirH scarcely any production in consequence of the disputes 
between employers and workmen, nothing else Sie been 
expected than a rise in the price of warrants. The slight decrease 
in prices which fell to be recorded last week was, as I then 
explained, simply the result of the suspension of business during 
the holidays, and there is a revival of trade this week that has 
sent prices up beyond what they have been for some time. The 
market was strong on Friday with a good business, at from 125s, 
to 126s. 6d. cash, closing at the latter price. The tone on Monday 
was easier, with a fair number of transactions, at 127s. 3d. cash, 
and on Tuesday the closing quotation was 126s. 3d. This is fully 
6s. more than the figures of a week ago. A considerable number of 
the blast furnaces have been blown out owing to the disturbances 
between the masters and their workmen, and the trade is so irre- 
gular that it is next to impossible to give accurate quotations. 

The shipments of pig iron during the week ending 4th January 
amounted to 5701 tons, which shows a decrease of 1610 tons on 
the corresponding week of last year. The imports of Middles- 
brough pig iron at Grangemouth doting the week were 873 tons, or 
a decrease of 342 on those of the same week in 1872. 

A slight improvement has, since the date of my last letter, taken 
ce in connection with the disputes in the coal trade, and 

uel for domestic purposes can now be readily obtained, although 
very little diminution has occurred in the famine prices to which 
coals were run up by the strike. Many of the _— works are 
still curtailing their orders as much as is practicable, and the blast 
furnaces recently damped out have not yet been set in opemtion. 

Most of the miners in the Lanarkshire district, whose wagés 
were only reduced 1s. per day, have been prevailed upon, princi- 
pally through the exertions of Mr. Alex. M‘Donald, to return to 
their employment ; but those who were reduced 2s, (making their 
wages 8s, per day) have decided to remain on strike, with the 
object of obtaining an additional shilling. There is, however, a 
want of unanimity among the men in reference to the desirability 
of continuing the strike. Some of them have suffered very great 
privations since its commencement, especially during the holidays, 
and the money contributed for their relief is rapidly becoming 
exhausted, so that they cannot be expected to hold out much 
longer 

More warrants have been issued by the sheriffs, at the instance 
of the mine owners, for the ejectment of the workmen from their 
dwelling-houses, and the removals are taking place with little or 
no disturbance. The miners thus thrown out of their houses are 
providing temporary accommodation for their wives and families 
in the nearest towns, and if the struggle should continue any 
length of time many thousands of people will be subjected to 
great misery. 

General dissatisfaction appears to prevail among the miners with 
regard to the new special rules framed by the masters in connec- 
tion with the working of the Mines Regulation Act, which came 
into ge on the first day of the year. The men complain 
that the effect of these rules would be to shift the responsibility 
from the roe shoulders upon theirs. At a conference of dele- 
gates held in Glasgow on Tuesday a committee was appointed to 
draw up objections, with the advice of counsel, to these rules, and 
forward copies to the Home Secretary, to the owners of each pit, 
and to the district inspectors. 

In Ayrshire matters have not yet been satisfactorily arranged. 
The coalmasters held a ing at Kilmarnock on Monday, and 
unanimously agreed to adhere to a resolution poy. come to 
that the miners’ wages be 7s. 6d. per day. They also resolved 
that should the men not immediately return to their work on 
these terms they would be removed from their houses under 
warrants of ejectment. It is stated that a considerable number of 
the miners !n the county continue to work at wages ranging from 
6s. 10d. to 7a, 6d. per day. 

The coalaaters in the Fife district are still overwhelmed with 
orders, and sre unable to procure a sufficient number of trucks 
for the pury<se of transmission. In these circumstances a further 
advance in prices is talked of. There is at present no agitation 
among the miners with regard to wages, but, as in the western 
districts, they are up in arms against the new special rules prepared 
by the masters, and it is probable that sooner or later they will 
have to be modified, 

The total export of ea! from the ye during the past 
year amounted to 2,809,000 lb., which is the largest of any year 
since 1869. Of this quantity there was sent to Valparaiso 
798,000 lb. ; Melbourne, 768,000; Sidney, 278,000; Wellington, 
New Zealand, 40,000; Singapore, 80,000; China. 35,000; 
Colombo, 8000; Brazils, 116,500; Monte Video, 62,500; West 
Indies, 12,500 ; Africa, 60,000; Halifax, Nova Scotia, 145,000; 
Lisbon and Malta, 405,000, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


REOPENING OF THE IRONWOKKS—ACTIVITY IN RAILWAY MATTERS— 
BUSINESS OM THE MANCHESTER EXCHANGE— THE COAL SUPPLY— 
OPERATION OF THE MINES REGULATION ACT—THE WIGAN MINERS 
AND THE AVZTERATION OF PAY DAYS AND ‘‘ PLAY DAYS.” 

THE holidays being now over the forges and furnaces have been re- 

opened, and the men are settling down to work, with a sufficienc 

of orders already on hand to keep them fully employed all throug 

the spring. There is, however, at present, a scarcity of iron, and 
some of the small foundries are experiencing considerable difficulty 
in obtaining sufficient to meet their requirements. In railway 
matters considerable activity is setting in. At the Miles Platting 

Works of the Lancashire and Yorkshire Company the men have 

this week been set on overtime, and the London and North- 

Western Company are extending their works at Crewe, where a 

couple of new large locomotive sheds are now staked out. 

On the Manchester Exchange there has been a great amount of 
animation, 20d on Tuesday, the princi day, there was a very 
large attendanoe, but the business really done was considerably 
restricted by the near approach of Birmingham quarter-day. 
Sellers were very long prices in anticipation of the advances 
on Thursday, buyers in most cases were rather disposed to 
wait the result of the Staffordshire meeting. Stocks, however, 
are so extremely low that consumers are forced into the market, 
and generally there was an anxiety rn | for immediate delivery. 
As price lists are mostly withdrawn, orders, as a rule, would 
only be taken subject to the result of the Birmingham meeting, 
quotations were difficult to obtain. Rates, however, were mu 
stiffer than before the holidays, and pig iron has gone up about 


10s. perton, “ me” Yorkshire, No, 1, was 121s., delivered 
in this district ; No, 2, 116s.; No., 3, 113s. 6d.; No. 4 (Foundry) 
and No, 4 (Forge), 112s. 6d. Bars were from £12 to £12 5s., an 


in some cases £12 10s, per ton; hoops, £13 to £14 ; sheets, £16,; 
and rails about £12. Spelter was firm, at from £24 to £25, andthe 
official priee for copper was advanced £5, making it now £98, 
which is about the same as the selling rates. A large number of 
foreign ordess have been placed, and Russia and Germany are 
likely to be large buyers of railway material. The supply of iron- 
stone is muh below requirements, and several furnaces have been 
damped aura the past ten or twelve days, but are now 


resuming 

In the coal trade matters have not at all improved. The men 
in many cases have not yet resumed work; and during the past 
week all dossziptions of fuel have been exceedingly scarce, some 





5 


of the largest 


firms being compelled for want of stock to close 
their for several days, Prices all round are stiffer, and in 
the Wigan district notices have been sent out of afi advance of 2s. 

but this is not yet The operation of the new 
Hines tion Act is giving‘rise to some serious difficulties. 
At one of the largest ‘collieries in the Wigan district the fire- 
men object to sign, as popes for the safety ofthe mine, and 
should they ively refuse the proprietors will be placed in an 
awkward ition. through Lancashire numbers of lads 
hitherto employed as drawers are now disqualified, and the am | 
up of their places is a matter of great iety. An alteration o’ 
the pay days and “‘play days” to Friday and Saturday, recently 
made by the colliery proprietors in the Wigan istrict in view of 
the operation of the Act, is strongly protested against by the men, 
on the certainly strange ground that it “‘ will have a tendency to 
lower the moral status of a large class of miners, and cause 
inebriety and dissensions in otherwise peaceful homes,” 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE GREAT STRIKE: Determination of the colliers : General exodus 
to the Rhondda Valleys : Crowding of sea-coal pits with ironwork 
colvers THE SEA-COAL OWNERS AND THE IRONMASTERS— 
SCARCITY OF HOUSE COAL—SUSPENSION IN GREATER PART OF 
THE RAIL AND BAR TRADB—EMPLOYMENT OF FURNACEMEN AND 
FIREMEN AT OLD RATES—DEPORTATION OF 800 IRONWORKERS 
TO THE NORTH OF ENGLAND—IMPORTANT MEETINGS OF DELE- 
GATES THIS WEEK-- QUARTERLY MEETING OF TIN-PLATE MANU- 
FACTURERS : Quotation— PRICE OF RAILS— MAKE OF BARS: 
Doings at Morriston Iron and Tin-plate Works—MAESTEG AND 
Briton Ferry: Rumours of violence disproved. 

My telegram put you in ion of the important information 
that a general strike had been resolved upon, and the disaster is 
now being realised, and that bitterly. The decision took place on 
Thursday, and on Friday morning not only did the colliers in great 
numbers take out their tools, but march away to other districts. 
The colliers, it must be understood, are the unyielding faction; 
the miners are in greater part disposed to go in to work, and the 
ironworkers as a rule are anxious to resume work on the masters’ 
terms, but without coal little can be done, and up tothe despatch of 
my report they are obdurate. In fact, I should not be much 
out in stating that a fourth have already deserted the place, and 
many of these have obtained work elsewhere The Rhondda 
Valleys swarm with them, and —— it was reported at the time 
of the strike that these pits were full, still work has been obtained, 
and it is had in this manner. The sea-coal collier takes one or two 
of the strangers into his stall, and the coal sent up by the two or 
three workmen is put to the account of the man and then 
divided. It speaks highly for the generosity of the 

man, but it must break up anycordial understanding between 

the ironmasters and coalowners. I am also seriously afraid 

of other evils, pit accidents, explosions, and the spread of 

disease, by the overcrowding in ill ventilated dwel _ A 

rumour reached me on Tuesday to the effect that small pox 

was spreading virulently in one of the coal districts. As 
regards the coalowners and ironmasters during the past strike 

(1871), sea-coal men were employed freely in the pits of the iron- 

masters, so that little can be said on that score. I shall expect a 

large decrease in the output of coal while the strike lasts, and a 

marked advance in the price of house coal. 

still very scarce. ble people in many of the towns have 
been days without this week. 

The only trade now flourishing is the sea-coal trade; the make 
of rails and bars is almost suspended. At Dowlais this week I 
question if a ton of rails has been made. Out of sixteen furnaces 
twelve are damped down; the fine Bessemer mill is deserted, and 
the other mills at rest. At Rhymney the furnaces are in, though 
the works are but feebly carried on. The mechanics, I hear, have 

pted the r tion, and there, as well as at Cyfarthfa and 

Plymouth, small bodies of men, furnacemen, firemen, and others, 

are employed at the old rate to keep things in order. i 

learn from arthfa that unless a c ange speedily occurs 

fifteen hundred day men will be discharged. Cyfarthfa sent away 
but one cargo of rails this week. The blow is telling on the 
labouring class, principally Irish, who are preparing for migrating. 

Arrangements are being maie for employing a special train at the 

end of the week for conveying firemen, railmen, and other iron- 

workers to the North of England, The number wanted is 800, 

and it is thought these will be gathered together in a short time. 

The towns from Blaenavon, where the furnaces are blown out, to 

Maesteg, feel the disaster acutely. Tradesmen are getting up 

meetings for the purpose of conciliation, but up to the present no 

good result has taken place. 

Some important information respecting the strike may shortly 
be expected, as a meeting of the Amalgamated Association 
of Miners and another meeting of the Ironworkers’ Association 
are announced for the close of the week. 

The quarterly meeting of tin-plate manufacturers was held on 
Friday last at Newport. A large number of firms was well repre- 
sented, and many eading — were also present, The resolu- 
tion of the meeting was to affix prices as follows :—I. C. charcoal 
plates, 42s. = box ; ordinary coke plates, 36s. per box at shipping 
ports. A fall of 6s, is thus officially recognised, and at these rates 
a large amount of business wasdone, The Nantwit brand, known 
in Oporto as the F Arrow, is quoted at these figures. 

It seems in this non-rail-making week rather out of place to 

uote the price of rails, but it may be given as ranging from 

25 2s. 6d. to £9 10s. per ton. One firm now holdsa contract 

for £11, but this is owing to specifications, and the manager 

assures me that the sections are such that he would infinitely 
rather work off rails at £9 than these at £11. 

Bars are in little demand, but a small quantity has been sent to 
Aden by Burness, and also to France. 

At Aberdare the furnaces are still vigorous in om evo with 
others, but how long this will last is uncertain. The last consign- 
ment of rails from Dowlais was on the 6th, when 600 tons were 
sent to New Orleans, and the 7th, when 626 tons were sent to the 
same. In these times of rupture between master and man it is 
gratifying. to chronicle an instance to the contrary. This is 
afforded by doings at Morriston. At the Upper Forest Iron and 
Tin Works the employés on Monday to the number of 500 were 
treated to a substantial dinner by Mr. Bagot, the proprietor. 

At Maestag the furnaces are damped down, and quietness reigns 
at Briton Ferry. Rumours of violent deeds amongst the Mon- 
mouthshire workmen have been circulated, but there is no founda- 
tion for them. Feelings are strong, and violent ex ions are 
common enough, but there has been no breach of the law. 

Later.—Hundreds of men are coming back unable to find work. 
Some of the coalowners refuse to take men from the strike dis- 
trict. 








CHEMICAL, MINERAL, AND METAL REPORT. 
(From R. R. Kelly and Co.) 

THE chemicai market, notwithstanding the gloomy forebodings in some 
uarters, has still further improved, and the last week of 1872 closed one of 
the most remarkable and prosperous Demag the trade has ever experienced. 
December, usually dull comperison, exhibited the reverse of dul- 
Soda salts have maintained their large and steady business. 
Caustic soda has considerably improved, is still scarce, and buyers by nu 
means like their prospects, as to price, for next year. Nitrate is generally 
quoted high ; can made at lower rates iy, but 
whatever may be the ultimate action —. 


be = = of Peru, im tions can by 

bility become cheaper. Crystals, y. un 

bonate and bora‘ abeed the same. Sulphate, weaker. salts in 
ly. orate, in more _ ~~ and easier. Pot and pearl 
ialoes ood tn petengeele 


, dull, 
Sulphate of inclined to improve: 
eee Briston Benzole, rather dull. 


5 e, scarce. » 
Sal ammoniac, more doing. Acids, steady, Tartaric, quieter. 


This description is- 





declined. Alum in fair demand. Sulphur and copper as firm. Salt- 


petre, 'y- 

The winerel market, ap phole, is not Menbares & apprehensions of 
tendency. upward movements of iron sensibly affect 

sanliee’ & nae imperativel paw 5 | 
e coun’ 

attention The heat and light stored wu in cial ave net to's dene WE 

out, and everybody is interested in them. Piet ot ot 


, are for ever. The supremacy o 
and 4s chouliy conden mThene ts toft tact oneal cheinaes at aeel 


oeeen ete 

Coal is only another word for power. The world knows that our machine 

power is equivalent to that of 400 millions The world needs the 

results of oie mves: the ee a ad 
uence, ve to pay or 

it by no means follows that ‘: dear coal” is 





in, and zinc ores, all of them scarce, 
langanese ores are more abundant, and 
cheaper. Pyrites in good request. Mineral phosphates constantly re- 
quired, at full values, 

The metal market has further improved, and the amount of bond fide 
business done has considerably increased ; speculation has been by no 
means absent; the variations of price few, the exceptions, of course, 
being Scotch iron warrants. The value of makers’ iron is advancing 
ogee are to be found on, ay at Petting — bad — —— 

olders are o| caution in comm: emselves tu con 

wae tae a scarci' coal has necessitated 


sales, and quotations are merely nominal. In other localities circum- 
stances a) to favour an increase of prices. Copper is much firmer, 
and hopeful buyers are pgp ec re anxiously for concession. America 
is drawing rather largely on tt selected. Foreign eye vom | 
freely into consumption at Birmingham, and holders of bars gene- 
ra.ly decline sales at —= prices. Weak and timid holders have 
nearly all disappeared from the market. The value of tin is tending to 
further advance. Demand for tin } mgd has 
higher. Spelter and lead continue firm. 
Chemicals.—Acid, muriatic, £4 10s. to £8 ; sulphuric, £3 10s. ; Tartaric, 
1s. 74d. ; alum, best lump in barrels, £7 5s. ; ground, £8 5s. ; cake alum, 
£6 ; ammonia, carbonate, 7d. ; muriate, £32; sulphate, white and grey, 
£19 10s. to £20 10s. ; brown, 23 per cent., £18 to £19; sal ammoniac, 
48s. to 49s.; arsenic, white powdered, £8 10s.; benzole, 30 cent., 
8s, 3d. : 90 per cent., 4s. 6d. to 5s. 


, and prices are 


per 

iphm 8d. ; bleaching powder, £12 10s. ; cop- 

per, sulphate, £32 ; green and rusty " 

£4 17s. 6d Ls , 39s. ; ls, 52s. ; 
~ to Bo Tbe., HH ye~| prus- 


3. 6d. ; salts, bichromate, 84d. 
chlorate, 1s. 9d.; muriate, 80 per cent., £9 
siate, 3s. 1d.; yellow prussiate, 1s. 6d. ; tartrate (cream of — 
French, £5 7s. : saltpetre, refined, 34s. ; foreign, 30s. to 30s. 6d. ; 
salts, acetate, £39 ; bicarbonate, £17 15s. ; borate (borax), 80s.; soda ash, 
48 to 52 per cent., 3}d.; soda crystals, £7 to £7 3s.; caustic, cream, 60 
per cent., £19 10s.; white, £20 10s.; brown, £16; 70 per cent., white, 
bry rR, i 16s. to 16s, 6d.; sulphate (Glauber salt), £4; salt cake, 
12s. 

kinerals.—China clay, 25s. to 29s.; phosphates of lime, entinens, 60 
per cent., 1s. ; 90 per cent,, 1s. 6d.; Bolivian, £6 5s.; Estremadura, 
1s. 34d. ; Curacoa guano, £6 to £6 2s. 6d. U.K., and £6 5s. to £7 Conti- 
nent, 70 per cent. ; chrome ores, £6 to £8; copper ores, 15s, 6d. the unit ; 
iron ores, red hematites, British, 20s. to 36s.; Spanish, 22s. to 25s. ; 
clay ironstone, 12s. to 18s. ; oolitic, 7s. to 9s. 6d. ; burnt iron ores, 60 per 
cent., 7d. the unit ; manganese ores, 70 per cent., 135s. to 150s. ; pyrites, 
cupreous, 8}d., noncy, , 10d. the unit. 

etals.—Antimony ch star), £68 to £70; copper, English tough 

ingot, £90; best selected ingot, £93 to £95 ; Chili, £84; Chili regulus, 17s. 
the unit ; Australian, £90; pig iron—Glasgow warrants, 123s. to 124s., 
Gartsherrie, No. 1, 130s. ; and No. 3, 107s. 6d.: Coltness, No. 1, 130s. ; 
No. 3, 107s. 6d. ; Middlesbrough, No. 3, 97s. to 100s, ; lead, English, soft 

ig, £21 15s. ; refined red lead, £23 ; quicksilver, £12 10s. to £13; spelter, 
English, best, £24; Silesian, , £23 10s.; tin—English blocks and 
ingots, 144s.; refined, 146s. ; straits, 137 ; Banca, 144s. Tin-plates, best 
charcoal, I.C., 40s. ; zinc, sheets, £32. 
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PRICES CURRENT OF METALS AND OILS. 
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PRICES CURRENT OF TIMBER. 
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MOTION ; OR VELOCITY AND ACCELERATION. 

Havine given a number of instances of the confusion 
onintingy even with teachers and leaders of science, in the 
use of dynamical terms,* we will now enter on a chapter 
less interesting, but one n to be read, not on account 
of its difficulty, but perhaps rather on account of its sim- 
plicity. The notions we would present for intellectual 
assimilation are, in fact, amongst those which are so simple 
that ‘every one fancies he understands them, and for 
that very reason often neglects to bear them in mind. For 
instance, to understand the action of any force whatever, 
it is absolutely necessary to understand the accelerating 
action of a constant force. 

We speak of the motion of a body when that body 
changes its place in space with relation to other bodies 
which we assume to be at rest. We say assume, because 
such a state as absolute rest is, as far as can be known, 
not existent in the universe. To study a body’s motion 
we must examine the motion of each of its points. Though 
all the points in a given body may move in the same direc- 
tion—as with a common steam engine piston—in another 
case some points in a straight line matte at rest while all 
the others move round them. This takes place with any 
revolving but stationary pulley. Yet the centre line itself 
may also have a motion of translation, as in the case of a 
—- wheel. When we take the instance of the motion of 
a single point we have to distinguish :—(1) The path through 
which it moves ; (2) the speed with which it moves, or the 
distance of the path passed over in a given time. The 
path is always a line, and its length through which the 
point has moved is the space described. To take the 
simplest case—a uniform rectilinear motion. We have first 
to fix upon some measure of its speed, which depends upon 
the space described and the time in which this space 
been over. To measure‘it we can either measure 
the time in which the point moves through the unit of 

, or the space described by the point in the unit of 
time. The last method is that generally received, and it is, 
par excellence, termed the velocity. Velocity means, in the 
case of uniform motion, the expressed in any given 
measure of — passed a by the yes in any given 
unit of time. e space will, therefore, be always the pro- 
duct of the number of units of length moved through by 
the point in a unit of time ; or we have :— 

8 = velocity x time. 

The time spent fy the point in describing the space is, 
therefore, 

Time = “Pace _ 
velocity 

The velocity itself is therefore :— 

Velocity = be cl 
time 

But this simple case is very seldom met with either in 
nature or in practice, and we accordingly come to varying 
motion. The comprehension of non-uniform motion can 
be assisted by simple diagrams, We represent the time by 
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a straight line A B, starting from the point A, and extend- 
ing to the length corresponding to the time during which 
we consider the motion. Each point on this line represents 
a certain moment of time, determined by its distance 
from the point A, which itself represents that moment from 
which we begin to reckon the motion. If, for instance, 
the length of one inch on the diagram represents one 
minute, then the point half an inch from A represents 
thirty seconds. To construct our diagram representing all 
the factors of the motion, we have to erect in each part 
of the line A B a perpendicular, and to make its length 
equal to the velocity with which the point moves in that 
moment. The terminating points of P'O'R' D' forma 
curve, called the curve of velocity. Neglecting the very 
small triangles produced by the difference in the velocities 
in succeeding moments of time, themselves represented by 
— portions of the datum line, or line of the times, we 

ve :— 

Velocity X increment of time = area of these rectangles, 
or according to the above: 

Velocity x time = space ; therefore, also, area = space. 

In the case of a uniform motion, the velocities being the 
same for all the times, the ordinates in this diagram are all 


‘ 


. 
| ACCELERATION 





END VELOCITY 





TIAL VELOCITY 





---UNIT OF TINE-----——| 
A vik 


ual len and the curve of velocity becomes a straight 
Seaitae han tee of Cena ee Ta 





°o 


un 





* See Toe Encrveer of January 10th, p. 18. 





motion is not uniform, then the motion must either be 
accelerated or retarded, and uniformly accelerated or uni- 
formly retarded, if the increase or decrease in the velocity 
is the same for all the times, Taking any given unit of 
time, the increase or decrease of the velocity due to that 
unit of time is respectively the acceleration or the retarda- 
tion. In the second diagram uniformly accelerated motion 
is represented. The velocities are greater for greater 
times, but in increase or decrease are alwaysthesame. We 
have again a straight line, not parallel to the line of- times, 
as in the case of uniform motion, but inclined to it. If 
AB represents the unit of time, the increase of velocity 
during the unit of time, or the acceleration, is represen 
by B'C. We may represent this again by a simple for- 
mula :— 

Acceleration = end velocity for the unit of time — initial 
velocity. 

If, therefore, we know the velocity of a point at a certain 
moment and the acceleration, we may easily find the 
velocity at any other moment. 

End velocity = initial velocity + acceleration X time. 

When the moving point is retarded, or when a minus 
acceleration is present, then we have the analogous for- 
mula :— 

End velocity = initial velocity — retardation x time. 

The space passed through can also be easily deduced 
from diagram No. 2. This is, as before, equal to its total 
area, and therefore equal to the rectangle formed by the 
line representing the initial velocity multiplied by the time, 
plus the triangle representing the increase of velocity ; 
or :— 

Space = initial velocity x time + } acceleration X square 
of the time. 

It must be remembered, to account for the appearance 
of the square of the time in this expression for the space 
described, that the velocity due to acceleration alone in- 
creases with the time, and that the space described also 
increases with the time. Another form of the above dia- 
gram will make this quite clear ; its whole area evidently 
being :-—v,¢ +4 %*. 
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We now come to the case of a motion which occurs more 
frequently in nature and practice than uniform rectilinear 
motion. Each point of a wheel, or any point of the earth, 
in turning uniformly round their respective axes, is a case 
of a uniform motion in a circle. If a point moves with a 
constant velocity in a circle through a given arc we may 
draw a radius, and we may take a point on it, the distance 
of which from the centre equals the unit of length. The 
length of the are of the first point is then equal to its 
radius multiplied by the are described by the inner point. 
It is the velocity of this point A by which the velocity of 
all the points moving from the same centre is measured. 
It is called the angular velocity ; and if the outer and the 
inner arcs are passed over in the same time, we have the 
length of the inner are equal to the angular velocity mul- 
tiplied by the time ; -and for the other arc, or the space 
moved through by the first given point, we have :— 

Space = radius x angular velocity x time. . 

The true velocity of the given point is the space de- 
scribed in the given unit of time :— 

Velocity = radius X angular velocity. 

This mode of, expressing the velocity is convenient 
because the angular velocity is the same for all the points 
of a rigid body which turns round a fixed axis, while their 
true velocities vary as their distances from the axis. 





THE DANGERS OF UNIFORMITY IN 
SCIENTIFIC EDUCATION. 


Tue following article will be read with melancholy inte- 
rest, as being the last that Professor Rankine ever produced 
for this or any other journal. Professor Rankine scarcely 
ever wrote leading articles, and this is one of the very few 
which he has penned. It was written for us a very few 
days before his death, and may be taken as a sequel to one 
also from his pen, entitled, “Public Money for Public 
Ends,” which appeared in our impression for December 
13th, 1872. 





In a recent article we pointed out one of the dangers 
which in these times threaten scientific education, and 
through it threaten also the improvement of practice and 
the advancement of science; the risk of perishing of want 
through the mistaken zeal of those who fancy that the 
scientific education of an individual is wholly a private 
benefit to himself, and not, as it really is, a public as well 
as a private benefit, in which the public advantage greatly 
sag and which, therefore, ought to be promoted 

y a liberal expenditure of public money, whether derived 
from national resources or from endowments. We propose 


now to point out a more insidious danger, which, under | ™ 


the of friendship, threatens scientific education and 
its best results wt with death b ry with 
stagnation throu e extinction o ——- e danger 
arising from ey «Pwr worship of . iformity. Unifor- 
mity no doubt has its charms for the human mind; it 
gratifies the love of order and symmetry which is natural 
to a thinking being, and even to beings in whom 
thought is limited to instinct. It implies an universal sub- 
mission to ee oo BE yey. alike to those by whom 
authority is wielded, and to that large majority of others 
who dislike the labour of judging for themselves, and act- 
ing on their own responsibility, and prefer to have their 
thoughts and their actions governed by a clear system of 





unchangeable rules. It is characteristic, above all, of in- 
fallible wisdom, as shown in the works of creation and the 
laws of nature. 

But in this last fact lies the very danger of absolute uni- 
formity when applied to human institutions. The uni- 
formity, which is always good in itself, is that only of the 
works and laws devised by infallible wisdom. Uniformity, 
when spplied to the devices of limited intelligence, ten 
only to discourage original thought, to perpetuate error, 
to hinder progress, and to produce stagnation in art and 
science, 

This is specially true of methods of education.. Even in 
the case of those few principles whose truth no sane man 
questions, and of the results deduced from them by pro- 
cesses of exact reasoning, it is a good thing that there 
should be various schools of teaching, various methods of 
demonstration, various selections of examples from the in- 
finite variety afforded by experience; for the human 
mind, though always striving after, and advancing 
fowards the best way of doing a thing, never perfectly 
attains that best way, and never will do so, until 
its powers reach those of perfect wisdom ; until then—that 
is as long as the world shall last—it is good that there 
should be continual p ; and in order that there may 
be progress there must be diversity, there must be a con- 
flict between various methods of ing, and demon- 
strating, and illustrating the same truths. us only can 
minds Fe encouraged to cultivate original thought, to test 
by independent research the truth of ancient principles 
and the soundness of ancient practice; thus only can minds 
be trained in that healthy activity to which the ive 
sluggishness of uniformity is fa’ In the homely lan- 
guage of the proverb, “ It takes all sorts to make a world.” 

In the practical applications of science the advantages 
of variety will at once be acknowledged. Surely it is a 

thing that there are many forms of steam engine, 
each with its own promoters competing for the public 
favour; that there are many ways of making steel, that 
there are many ways of performing almost every process 
of manufacture’; surely it is a thing that there are 
many schools of shipbuilding—many schools of civil 
engineering—each with its own inethods of working ovt 
its ends, 

And how is the teaching of science threatened with the 
stagnation of uniformity! Through the excessive inter- 
ference of the authority of the State; that is, in other 
words, through excessive centralisation ; the tendency to- 
wards centralisation easily besets and strongly tempts even 
those who are most favourable to the liberal endowment of 
establishments for teaching science, especially those to 
whose tastes uniformity is so fascinating as to seem a good 
in itself, an end rather than a means. The advantages of 
economy, too, seem to be on the side of centralisation and 
uniformity. But surely that is a false economy which 
favours only the perpetual maintenance of an existing 
system of knowledge, which, like all human things, must 
be imperfect, and is fatal to that freedom and progress 
from which a continual advance towards, though not to, 
perfect knowledge, may be hoped for. 

It is good then to leave the various schools of science to 
be managed each by its own free and independent authori- 
ties, in order that there may be diversity, and competition, 
and advancement in science, and improvement in practice ; 
and it is right to resist all attempts towards bringing the 
scientific endowments of the nation under the control of 
one department of the Government, as a measure which is 
certain to lead to di tism and mental servitude, and to 
stagnation of art and science. Here, too, as in the case we 
formerly treated of, we have before us the warning example 
of China. 





THE SOCIETY OF TELEGRAPH ENGINEERS. 


On Wednesday, January the 8th, Mr. Frank Ives Scudamore, 
C.B., the newly elected president, occupied the chair at the 
ce rrm | meeting of the Society. The names of the members to be 
balloted for were read out, and among them was one proposed by 
Sir Francis Ronald. Mr. Scudamore looked upon this act of the 
aged veteran as a testimonal of the interest which Sir Francis took 


in the youthful of Telegraph Engineers. He then 
delivered | his ois as follows :— 
‘“*Gentlemen,— While I thank you very cordially for the compli- 


ment which you paid me when you re-elected me for your pre- 
sident, I must, at the same time, express = regret t your 
choice has not fallen on some one better qualified to further the 
objects for which your Society was established. I had hoped 
that during this year, as during last year, this chair would 
have been filled by a man of scientific eminence, by a man 
capable of lending a real assistance ad pe discussions, capable 
of holding the ce between ri disputants, and capa- 
ble of putting before you at the close of a discussion a résumé 
of the views expressed by those who had taken part in it. 
Such a president you have had, such a —_ you should 
always have, but unfortunately such a president you cannot have 


in me, 
**It has been my lot on more than one occasion to be pla 

by the kindness and partiality of friends, in positions for which 
have not the proper qualifications. For instance, I cannot row ; I 
very much doubt if I can sit straight in a boat, and yet I am 
president of one of the best rowing clubs on the Thames. I 
cannot shoot ; indeed, I cannot see above twenty yards in frent of 
me, and yet Iam the hono colonel of a rifle regiment of no 
mean reputation. And now fate, with equal irony, makes me 
ee Te Society, though I know little or nothing of 


tel y believe, however, that I have been able to do 
som: for the rowing club and the rifle and if 
hearty goodwill to the mem of this Society and the 
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“The existence and the growth of your Society cannot fail as 
years go on to attach the great body of telegraph employés through- 
out the country to their calling, to make them proud of it, and by 
making them proud of it to make them desirous of improvement, 
and to awaken in them a spirit of inquiry and a thirst after further 
knowledge which must inevitably bring about improvement. 

“*Now, it is above all things n that this spirit of in- 
quiry should be awakened in the great body of telegraph workers, 
and that they should be filled with adesire for further know- 
ledge. There are, I suppose, in this country. from ten to 
fiteen thousand persons who are engaged daily in the practice of 
telegraphy. Most of them are young, and have before them all 
that period of life in which the mental powers are most active. 
In point of general intelligence and education they are at east on 
a par with Po members of their social grade who are engaged 
in other services. They have been taught to use, and they do 
use daily, instruments in the construction of which the greatest 
possible amount of mechanical ingenuity has been exerted—in- 
struments which might well be expected to arouse curiosity and 
stimulate thought, and to cause those in whose care they are to 


resistance W ; in the branch AB the electromotive force is E. 
The intensities in the three branches being I, i, and ¢ respectively, 
the following equations exist according to Kirchhoff :— 
I @-d)Il+@+di=E 
Il. Wi, - (a + bd)i=o 
II. i+icsl 
By substituting the value for i, from equation II. in equation 
III. ; and similarly the value for I thus obtained for I in equation 
I. the intensity in branch B A is found to be 
bo EW 
@+2aw — 
That } in this equation appears only in the second power shows 
that the intensity in rH ame 4 of the circuit which contains no 
electromotive force is not altered whether the shunt be conne 
to B or D; that is, equidistant, in an electrical sense, on either 
side of the centre C, as b may be positive or negative. In this 
manner the resistance of a galvanic element may be determined 
directly, or by sliding a contact along the wire of a rheostat, and 
deducting the value of B A, expressed in units, from that of D A, 





ask themselves continually, ‘How is it that these h pro- 
duce the results which we see proceeding from them during every 
hour of our lives ?’ and never to rest until they found an answer to 
the question, And when they had got an answer to this question 
we may be quite sure that other questions would follow; that the 
workers would want to know whether the same results could not 

produced in other ways, or more rapidly, or more simply, or 
more cheaply ; and that from the once awakened curiosity im- 
provement and development would inevitably proceed. 

‘Now I am afraid that in the minds of the great majority of 
the telegraph workers throughout the country this laudable, this 
desirable curiosity has not as yet been awakened. There are ex- 
ceptions, highly honourable exceptions, some of which I hope 
to bring under your notice in the forthcoming year, but I am 
afraid that the great majority of telegraph workers regard their 
instruments merely as rather troublesome pieces of machinery, 
which are very easily deranged and very difficult of adjustment ; 
and that their first, and indeed their only, idea, when one of 
these pieces of machinery gets out of order, is that somebody had 
better come from somewhere to put it right again. 

“Do not suppose that in saying this I am finding fault. I am 
merely describing what I believe to be a natural, not a blameable, 
state of things. There are in the world many millions of watches, 
but how few of the owners of those watches have ever even 
thought about the mechanism of the watch which they carry about 
with them all their lives through. Thisis a circumstance which 
concerns none but the owners of the watches, but the indifference— 
and I must beg you to understand that I do not use the word as a 
term of censure —the indifference of the telegraph workers to their 
instruments concerns the nation ; and if your Dla can even in 
part substitute interest for indifference it will render a service to 
the nation. 

“Probably some one will ask me whether the employers of tele- 
graph workers might not give the required stimulus in the shape 
of promotion, To this question the answer is equally obvious. 
Promotion must be given to those who do their allotted work well, 
and faithfully, and it is difficult to reward by promotion those 
who do more than they undertook to do, without taking something 
from those who have done all they undertook to do butno more. 

“*Probably, too, some one will ask why the employers of tele- 
graph workers should not make some systematic effort to instruct 
the whole of the staff in all that it is desirable for the staff to 
know. I think the answer to this question is equally obvious. It 
would be useless to try and teach the whole of the staff at once all 
that it is desirable for them toknow. All have not and cannot be 
expected to have the capacity for learning all that it is desirable 
they should know, and of those who have the capacity only those 
would learn readily in whom there is present an existing, though, 
perhaps a dormant, inclination to learn, 

““ What we want to do is to arouse and quicken this dormant 
iuclination, and I firmly believe that your Society will render us 
most powerful and valuable assistance. It is my hope that year by 
year a continually increasing number of leading officers in the 
Postal Telegraph Department will enter the ranks of your Society, 
that year by year the attrition between their minds and the minds 
of other telegraph engineers who may be assembled in this room 
will give rise to fresh devel ts of their sci , and that year 
by year their example and their precepts will quicken in an 
increasing number of their subordinates a desire not only to do 
their work, but to understand, and improve, and simplify the 
means by which it is done. I have the best possible reasons for 
thinking that this will be so. I tind my reasons in the circum- 
stances which have occurred during the last three years, I find 
them in the efforts which the engineering officers of the Post-office 
have made during the last three years to keep pace with the 
requirements of the public. I say advisedly that they have made 
those efforts becanse they have found themselves to be the 
servants of the public, and that they have effected improv: ts 
in the system to which they would hardly have given attention if 
they had not become the servants of the public. 

** Let me repeat what I have said elsewhere. ‘The Post-office 
is not popular because it is efficient; it is efficient because it is 
not popular.’ It is efficient because it does a work in which all the 
members of the nation are interested, and which, if well done, is 
very pleasing, but if ill done, altogether intolerable to them. It 
is efficient because its master will have it so. With the cheapening 
of telegraphy has come the popularity of telegraphy, and with that 
has come a continually increasing demand for greater facilities, 
greater accommodation, and greater efficiency. I look forward to 
the growth of this demand. I see that under its pressure the 
officers of the department will have year by year to make renewed 
efforts for the development of the system ; that they must be con- 
tinually seeking new appliances of that: science ; that in your 
Society they will find a most powerful co-operation and effective 
stimulus ; and that by their aid and yours the great body of tele- 
graph workers throughout the country will gradually be leavened 
with a knowledge from which further triumphs of science will 
inevitably result.” 

Mr. Siemens, in proposing a hearty vote of thanks to the chair- 
man, thought that his farsightedness, which, in spite of his short- 
sightedness, had worked to the good of the rifle corps with Which 
he was associated, would not fail him in materially aiding the 
prospects of the Society which had called him to the presidential 
chair. Moreover, Mr. Scudamore’s interest in the Society would 
be regarded as evidence of its having taken solid root, and add 
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. Graves, in seconding the propo took the opportunity of 
briefly describing the great results obtained, and of yi = des 
tion to the fact that they were mainly due to the late president’s 
(Mr. C. W. Siemens) strenuous efforts. At the outset Mr, 
Siemens had placed £100 at the disposal of the publishing 
committee, and the moral of all his endeavours was ‘‘Go ye and do 
likewise,” Mr. Scudamore had already made one discovery, viz., 
the reflected effect of the Society’s proceedings. 

Mr. Siemens disclaimed having achieved anything which did not 
reflect.equa] credit on the Society who supported him. 

The vote of thanks to the chairman being passed, Mr. Scudamore 
said he felt like the ancient warrior, who for d ing th 
warrior’s laurels could not sleep ; he would render to 
what honest exertion could achieve, 

Mr. von Chauvin was then invited to explain ‘‘A Direct 
Method of Determining Battery Resistances,” communicated by 
Dr. Werner Siemens, of Berlin. By this method the resistance of 
a galvanic element, or in fact of any part of the circuit which 
contains anelectro-motive force, can be determined directly without 
the aid of an auxiliary battery, in accordance with the laws of 
derived circuits. Let A B CU D (vide Figs. 1 and 2) represent an 
electric circuit, the aggregate resistance of which is divided into 
two equal parts, AC = CA= A. AtB, ata distance C from C, 
macasured in terms of the same unit, is a shunt BA having the 
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expressed in the same terms, the difference being equal to the 
resistance of the lectromoter. ; ‘ , 
If the electromoter be a large battery with a considerable resist- 


| ance the wire of the rheostat may be replaced by a set of resist- 


ance coils, along which the contact a slides. The position of the 
galvanometer G is shown in Fig. 3. H 

The new form of battery, by Sir William Thomson, especially 
useful for lines with very high resistance, was next discussed. A 
communication on the subject was accompanied by several draw- 
ings. A description of this battery has been given on a former 
occasion, . 

Mr. Cromwell F. Varley rose in reply to several questions as to 


magnet in a highly attenuated atmosphere, being a conductor of 
electricity, Pye A rational to supp that the atmosphere 
| becoming charged by rotation of the earth with positive electricity 
from the poles, the earth ought to be negative to the atmosphere 
as a rule. Respecting lightning conductors two things had to 
be taken into consideration: one was the preserving of the 
building, the other the prevention of the flash. In the case of a 
wder magazine both conditions ought to be fulfilled, If, as 
Wheatstone stated, the time occupied by the discharge was less than 
the hundred-thousandth part of a second, it was palpable that 
one can hardly get a conductor which shall not leave one part 
much more ch than another, thus occasioning lateral 
discharges. At Valentia he accordingly let the conductos run down 
at both sides of the house, and in the case of a certain powder 
magazine he would advise the connection of two large pipes with 
the gas works. Another remark on the sensitiveness of flames 
in comparison with points, that during experiments on the Rigi he 
had found that a power of some thousands of .cells was req' 
before the points would act, whereas the flame was influenced by 
a power of less than one single Daniell’s cell. : 
he new candidates were then balloted for, after which the 
meeting adjourned to Wednesday, the 22nd inst, 








LOCOMOTIVES ON THE SOUTH 
LONDON LINE. 


WE have much pleasure in directing attention to the locomotives 
of a somewhat novel type, designed by Mr. William Stroudley, of 
the Brighton Company, six of which are now at work upon the 
South London line. They are in every way worthy of the atten- 
tion of railway boards and railway engineers. ‘ t 

For many years past a contest has been going on in railway 
working not unlike that between guns and armour-plates. More 
powerful guns have necessitated thicker armour plates, and 
thicker armour plates have given birth to heavier “infants.” In 
railway affairs ‘* progress” has been in the direction of buil 
more swift, powerful, and heavy engines, which have in turn call 
for heavier and more costly rails, and have added greatly to the 
cost incurred for maintenance of way. Railway dividends can 
only be improved from two main sources—increased traffic and 
reduction in the cost of working and maintenance. In the latter 
division the consumption of fuel of the locomotive has something, 
and its weight has very much to do. Such ponderous engines as 
those used by Mr. Fowler on the Metropolitan Railway have 
voracious appetites for coke, oil, tallow, &c., and necessarily ex- 
haust a large proportion of their power in their own propulsion. 
In pounding and crushing the rails, and swallowing up so much 
material and labour in forming and maintaining the permanent 
way, the greater covers and includes the less, and the heavy loco- 
motive is the chief culprit, the sins of the ordinary rolling stock, 
and the loads it hauls being, in this respect, comparatively trifling. 
Long ago we pointed out that it was quite practicable to work 
metropolitan traffic with much lighter engines than used on the 
Metropolitan Railway, which weigh about 45 tons loaded. Mr. 
Armstrong, of the Great Western Railway, proved that we were 
right with his tank engines, working the Great Western City 
traffic, vide THE EncingeR for July, 1869; and now Mr. 
Stroudley has come forward with a still lighter class of engines, 
80 pone | so wiry, and so lively, that they have already 
been christened ‘*The Terriers.” In the design of these engines 
Mr. Stroudley has made successfully a move in the right direction, 
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the resistance and the wear of the battery, asked by 8, 
and partly answered by Professor Bottomley. He said that he had 
worked a good deal with this battery. The resistance of the large 
cells was one-tenth of an ohm, varying with the strength of the 
cells. It had been used for working the recorder magnet, a large 
electro-magnet with a movable coil between its poles. On the 
whole it was the light gravity battery very much extended. An 
improvement which prevented the zinc plate being put out of 
work was the cutting of the plate in the form of a grating. The 
bevelled bars diminish the distance between zinc and copper. It 
was a curious thing, however, that in joining two cells the plates 
were eaten through in a few weeks, so that the copper trays began 
to leak. He had at first suggested lead, and that did not eat 
through like copper. The battery had been in use in the Medi- 
terranean and the Red Sea, and it had served for weeks without 
requiring cleaning, and, except the addition of some sulphate of 
copper, even without any attention. 

Another paper by Sir William Thomson, ‘‘ On an Improved Form 
of Joule’s Tangent Galvanometer,” was read by the secretary. 
The improvements introduced into this instrument are :—(1) There 
are two coils, one on each side of the magnetic needle, which are 
movable on geometrical slides. (2) There are a large number of 
turns of wire in the coils, and their resistance is very great. 
(3) The divisions of the scale on which the deflections are read off 
are proportioned to the tangents of the angles of deflection. 
(4) The coils are made of high conductivity wire. (5) The weight 
of the needle can be taken off the supporting fibres when it is 
required to move the instrument from one place to another. The 
instrument is designed for the purpose of testing batteries. The 
intensity of the current and the resistance of a battery can very 
readily be measured with it,’ The coils are made movable along 
the slides to allow of the testing of batteries of both great and 
small electro-motive forces, When the instrument is being used 
with a battery of great electro-motive force the coils are placed at 
a considerable distance from the needle; but with a battery of 
small electro-motive force the coils are placed close to the needle. 
The coils are made with great electric resistance so that the tan- 
gents of the angles of deflection, given by different currents, may 
be approximately proportional to the electro-motive forces of those 
currents, The third improvement introduced is to avoid the 
trouble and loss of time required to find the tangents of the angles 
of deflection. The deflections read off on the scale, given by 
different batteries of two or three cells, when the coils are at the 
same distance, are very nearly proportional to the electro-motive 
forces of the currents. The instrument exhibited at the meeting 
is one of the first that has been made, It is intended in future to 
place a mirror below the scale to avoid errors from parallax in 
reading the deflections. 

he chairman mentioned that there were some more papers by 
Sir William Thomson in hand which would be reserved for a future 
meeting. 

A communication by Mr. Graves, of Valentia, was then read, 
“On Lightning and Lightning Conductors,” some points of 
which, unknown to the author, have been forestalled in Mr. 
Preece’s paper. Mr. Graves considers the rising of the flash a 
rational view of a natural phenomenon. He believes lightning 
conductors applied to every house and hill would diminish storms. 
His allusions to masculine and feminine electricity, and the 
marriage of positive and negative fluids, were commented on by the 
chairman, who thought that there might be some difficulty in 
establishing analogies. He, for one, would like to know who was 
the positive and who the neve party of a married couple, 
Before marriage it was the rule for her to be negative, and after- 
wards she was often found to be positive. 

Colonel Stotherd said that in. Canada, where lightning 
conductors were extensively used, storms seemed by no means 
rare ; in fact he had never experienced more anywhere else. 

Mr. Erdmann thought that the fact of lightning rods being 
pointed was evidence of the ascent of the flash. 

Mr. C. F. Varley said « great deal more might be said regarding 
atmospheric electricity than had transpired during the recent 
meetings, at which he having been unable to attend. 
In 1868 he had on a visit to the Rigi tried to ascertain if it were 
true that clouds are sometimes charged negatively. The 
difference in the charge of the electromoter was evidence of 
clouds one above the other, 


negative charges, On observing two 

and the upper one dropping snow, the charge was 800 Daniell’s 
cells ; after the one had moved away the charge 

was only 400 If one looked upon the earth as a great 


in pr ga tive of little more than half the ordinary 
weight, and with a short wheel base, a very moderate consumption 
of fuel, ample s and power for the peculiar kind of passenger 
traffic for which 1¢ was designed on a metropolitan line with 
“—— stations at short intervals, requiring special facilities for 
quickness in starting and stopping. The engine has, we learn, 
more than answered the expectations formed concerning it. Inan 
early impression we shall publish working drawings and speci- 
fication of the engine, for which we are indebted to the courtesy 
of Mr. Stroudley; meanwhile it will suffice to call attention to the 
wood engraving of the engine at page 40, which shows its extern 
appearance very clearly, and to state that the cylinders are 13in. 
diameter and 20in, stroke. The diameter of the wheels is 3ft. 
1ljin. To show of what these engines are capable we subjoin an 
account of the performance of No. 71 engine, on the South 
London line, taken from five days’ working :— 
Time from leaving the steam shed in the morning, to 
arriving back at end of day’s work .. .. .. «. 17 hours 
Time occupied in running trains, including stoppages 


at stations .. 2. oc on «8 oe of oF of 9hours 16min, 

Number of miles run with trains .. «6 «s «+ «+ 141} 
» 2 . empty oe se ve oo +e 6 

Total number of miles run oo co co co co co 47h 
Coal (half Welsh and half Derbyshire) consumed, in- 

cluding that used in getting up steam .. .. «2 27 cwt. 
Average consumption per mile oo ee es 205 1b. 
Maximum number of carriages in train ory o 18 
Minimum ee oe 00 «0 of 8 
Average os oe oe ee ee 9} 


The engine makes seven double journeys from Victoria to London 
Bridge, and one double journey from York-road to London 
Bridge. Total ber of stati t 1 at 172, at an average 
of +2 of a mile apart. Average time allowed between London 
Bridge and Victoria (9 miles), including stoppages, 35 minutes ; 
between York-road and London Bridge (7# miles), 29 minutes. 

These engines, weighing 24 tons 12 ewt. full, with a wheel base of 
12ft., have displaced others of from 38 tons to 40 tons weight, with 
wheel bases of from 15ft. Gin. to J6ft. between centres. The 
tractive power of the small engines is equal to three tons, with 
100 lb. average pressure, 








THE WATERLOO FLOUR MILLS. 

WE give at 36 a longitudinal section through the hurst 
room, &c., of the Waterloo Flour Mills, and in a succeeding im- 
pression we shall supply details of the machinery. Until these 
are ready we shall reserve our — The drawing we pub- 
lish this week, indeed, explains itself. 





THE UNITED STATES AND THE VIENNA EXHIBITION. — The 
Vienna Exhibition Bill, appropriating 100,000 dols. for the official 
a of the United States, has passed the House, and 

ill probably now pass the Senate with but little delay. General 
Van Buren, the commissioner, considers the amount entirely 
inadequate. 


THE INSTITUTION OF CrviL ENGINEERS.—At the meeting of this 
society on Tuesday, the 14th of January, Mr. Hawksley, president, 
in the chair, ve candidates were balloted for and declared to 
be duly elected, including two members, viz., Mr. Arrott Brown- 
ing, of the Madras tion and Canal Company; and Baron 
Max-Maria von Weber, Imperial Royal Councillor in the Austrian 
Board of Trade. Ten gentlemen were elected associates, viz., Mr. 
William Frederick Alphonse Archibald, B.A., Stud. Inst. C.E., 
surveyor, Metropolitan Board of Works; Mr. Nicholas Proctor 
Burgh, Waterloo Bridge-road ; Mr. Henry Carmichael Chri > 
surveying officer, P.W.D., Ceylon; Mr. Edmund os end 
engineer and of the water and gas works of the Wallasey 
Local Board ; Mr. jamin Kitt, examiner to the tion 
of Bristol ; Mr. John Mackay, Shrewsbury ; Mr. Joseph Prime 
—. Stud. 2 C.E., contractors’ staff, Devon and Corn- 

way ; Mr. William Henry Scott, local ngineer, 
Dharwar, Bombay ; Mr. John Isaac Thornycroft, Chiswick ; and 
Mr. Richard Tiplady, principal resident engineer, Bahia Railway, 
was 


laws, had ae ahatael deme. James 


Goodfellow, Alfred Joyce, 
Michell, Alexander Miller, jun., George Moyle, 
Grant Shawe, and Zacchwus Walker, students of the 
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RAILWAY MATTERS, 

THE Michigan Central Railway is ing American chestnuts 
along‘the entire line, ines 

ANOTHER breach has been made by the waves in the sea wall 
which protects the South Devon line from the English Channel. 
It is to be about fifty yards in extent. 

Ir is now thought by some eminent American railway engineers 
that the true advantages of the broad gauge would ede em 
using rails two or three times heavier than the ordinary rails, and 
engines in proportion, so as to be able to make a running time 
= would absolutely defy the competition of the common gauge 


THE revenue accounts of the London, Brighton, and South 
Coast Ney for the past half-year ending the 3lst of 
December, 1872, although not yet finally audited, show a balance 
which will admit of the declaration of a dividend of £2 7s. 6d. per 
cent. on the ordinary stock, leaving a balance of about £3000 to be 
carried forward to next half-year. 

Tue administration of the Alta Italia Railway, Turin, states 
that in consequence of an “‘ interruption” at the Giovi tunnel on 
the Alexandria-Genoa line, the section between B and 
Pontedecino is performed by carriages, for which mgers will 
have to pay a extra charge. It is expected that the regular 
service will be restored in a few days. 


THE railway servants in Manchester held a meeting in the Corn 
Exch: there on Saturday to state their grievances, the 
principal of which was that the memorial sent to the directors of 
various companies some time back on the subject of long hours of 
work and under payment of overtime had m left without a 
reply. Mr. Jacob Bright, M.P., attended the ting on invita- 
tion, and whilst declining to take sides in the dispute expressed a 
decided opinion that the time had gone by when the memorial of a 
os < aS ae could be tr — glect. He 
counse patience and perseverance, by which everything that 
was right would be gained. . ? 

A suit was brought by the widow and children of William 
Fazenbaker, a_brakesman, in the employ of the Cumberland and 
Pennsylvania Railroad, who was killed by the explosion of a loco- 
motive at Frostburg, on March 26, 1870, against the company, 
claiming compensation. The jury in the case decided for the 

laintiffs, assessing the oomgre at 3600 dols., to be divided as 
ollows: To the widow, 2000 dols. ; to the eldest child, 165 dols. ; 
to the second child, 550dols.; and to the youngest chi 
885 dols. The company carried the case to the Court of Appeals 
at Annapolis. The case has just been decided, and the judgment 
of the Circuit Court was and the plaintiffs get the 
3600 dols,, with interest, defendant to pay the costs of the suit. 


Ir is stated in late advices that the breach in. the South 
Devon —- has become very serious. Besides the 200ft. 
of wall that have fallen outwards, exposing the permanent 
-— to the action of the sea, a length of 300 yards of 
wall is so undermined that its fall was almost immediately 
expected, despite the most active exertions of a large force 
of workmen who have been engaged almost incessantly 
since Christmas-day in endeavouring to prevent or 
the mischief. Trains still pass the spot, though at very slow 
speed, the rails being supported on temporary piles. There is no 
danger of accident to passengers, as every precaution is taken, but 


the through traffic may be at any hour. The tel h 
wires sey ath relaid Jurther bland. . —— 


Ir is stated that, owing to the great opposition provoked by the 
projected cession of the working of the Great Luxemburg Railway 
i e to a newly-formed company, the Government will not autho- 

rise the arrangement. This opposition came from the rabidly 
Ultramontane portion of the press, to which the German share- 
holders of the new company 5 any as so many antichrists in the 
guise of railway Uhlans, and from the doctrinaire Liberal press, to 
which every occasion to resist the projects of the Government is 
welcome. According to the latest information of the Indépendance 
Belge, Messrs, Phillippart and Gendebien will be named admi- 
nistrators of the Great Luxemburg Company, which has now 
found the necessary capital for ting the exigencies of the 
—, and even for undertaking the working of the Prince Henry 
ines, 

THE new line of rails for the rapid transport of stores wh'ch 
has just been laid in the Royal Arsenal, Woolwich, was on Friday 
afternoon opened in the a of a large number of the princi- 

1 officers connected “y the various departments. The miniature 
ocomotive engine and carriages running upon a miniature rai 
with a gauge of only eighteen inches, had quite a novel ee 
and is likely to be — service. The rail, which at present ex- 
tends only from the West Wharf to the rear of the Shell Foundry, 

is com: of iron plates cast in the Royal Laboratory a 
ment, each of the plates being four feet long and weighing about 
3}cwt. The plates are laid on a bed of concrete, being keyed to- 

ether to preserve their ition, and the line appears firm and 

urable without the aid of sleepers or bolts, such as are used 
in the construction of o railways. The line was 
designed and constructed by Major P. H. Scratchley, R.E., 











Inspector of Works Arsenal, who, accompanied b 
Colonel Milward, O.B., RA., Superintendent of the Royel 
Laboratory Department, Col. G. T. Field, R.A., Superin- 


tendent of the Royal Carri Department, and _ several 
other officers, went on the trial trip on Friday aon from the 

boratory offices to the Shell hen by and found it to answer well. 
The little engine, called the Lord Raglan, worked admirably, 
drawing a string of laden trucks with about twenty tons of metal, 
besides a car for passengers, and turning some rather curves 
with the greatest ease. Should the result of the experiments 
made on Friday, which were thoroughly successful, be confirmed 
when the line is brought into constant use, it is understood to be 
the intention to extend the line throughout the entire arsenal, 
and to su e the transit of heavy goods by the aid of contract 
horses as far as possible. — Times. 

Mr. Isaacs, the surveyor of the Holborn district, has presented 
to the local authorities nye on the sopennh Oihy fn West- 
end Railway. He states that the line is designed to start from the 
South Kensington station of the Metropolitan Railway, to be 

b Knight i = 4 Park- 


iis proporel to make yd streets, one 
mm district—viz., the wideni “of the caine tn ne 
and G Turnstile from Lincoln 








NOTES AND MEMORANDA. 

Tue American cotton crop of 1872 will considerably exceed that 
of last year. The acreage this year is 8,656,504, an increase of 
945,305 acres over last year. The average yi 

0°385 of a bale, making the total yi 
this rate the crop well be 3,290,000 bales. 

THe year in the Parsee calendar has 365 days. There is no leap 
year, but a month is added in every 120 years, to make the neces- 
sary lence with the solar year. There are twelve 
months, thirty days, every day named after a celestial being. 
To make up the deficiency in the year, five days called Gathas are | 


acre last year 
2,974,351 bales, At 





THE Mahommedan calendar was first reckoned from the date of | 
Mahomet’s flight, corresponding to our 15th of July. It is purely | 
lunar, being composed of alternate months of 29 and 30 days. | 
Eleven times in each 30 years a day is added similar to our 29th 
Feb inleap year. The lunar year has 351 days 8 hours, and 
a year of the Hegira, a fraction less. Each po begins from ten | 
to eleven days earlier in the season than the last one, owing to the 
difference of the epact. 

GalrFt’s new galvanic battery consists of a vessel in which are 
contained a plate of lead an a plate of zinc. The lead reaches to 
the bottom, while the zinc is but half as lo: The bottom of the 
vessel is covered with a layer of red oxide of lead, and the exciting 
fluid is water containing 10 per cent. of salammoniac. The electro- | 
motive power of this battery is estimated at one third of that of a | 
Bunsen cell. Its internal resistance is very slight, and it is said to | 
be very constant. It has the merit of cheapness. 

E. Fez states, in La Sucrerie Indigene, that the advantages of 
the application of +» sugar-retining has been rather under- 
stated by M. Dubrunfaut, «.1 gives us an instance in actual work- 
ing at Arlovetz. 15,000 Ib. of third uality mol , not l, 
gave—yellow sugar, 1500 lb. at 5° roubles = 7500 roubles : 13,500 lb. 
of third-quality molasses, osmosed, gave yellow sugar 3000 Ib. at 
5°5 roubles = 16,500 roubles. Moreover, there was a considerable 
saving of time by the use of osmore, 

For the regulation of domestic arrangements and festivals, the 
luni-solar year is employed among the Hindus. The beginning 
of the year dates from the instant of the conjunction of the sun 
and moon in the sidereal month Chai/ra. The month has 30 lunar 
days, and is divided into two equal parts, according as the moon 
increases and decreases in brightness. Variations of this system 
= ~* different parts ~ India - order to make ” the inter- 

ys necessary to fill up the deficiencies in the 
annual calendar. 

WE are informed that the object-glass for the great telescope 
which Alvan Clark and Sons have been for some time past engaged 
upon, for the United States Government, is at length completed. 

e two lenses composing it are 27}in. in diameter, of which 26in. 
will be available for optical purposes, the outer inch and a half 
being covered by the mounting. The crown glass is without 
flaws, and, a few air-bubbles excepted, is optically perfect. In 
the flint lens there are a few striz ; but, considering the great size 
of the glasses, they may both be regarded as near perfection as it 
is possible to attain. 

Tue following is given by an American journal as a manure 
for horticul use:—Nitrate of ammonia, 400 parts ; biphosphate 
of ammonia, 200; nitrate of potassa, 250; chloride of ammonium, 
50; sulphate of lime, 60; sulphate of iron, 40. These ingredients 
are pulverised, well mixed, and kept in well-closed dry bottles. 
Sixty-five grains of this mixture are dissolved in one quart of 
water, and to each plant’ (in _— or in open ground) is given 
weekly a dose of from 400 to grains. It is best to pour the 
liquid in the saucers in which the pots are placed. This is highly 
recommended by D. Jeannel, a French horticulturist. 

A RECENT number of the British Medical Journal informs us 
that the manufacture of — on al scale by the Tessie du 
Motay process is an established fact. The process consists in 
heating the manganate of soda in steam ; oxygen is discharged and 
water absorbed, caustic soda and oxide of manganese being the 
result. Upon heating this in a current of air, oxygen is taken up, 
and a manganate of soda re-formed, which admits of a repetition 
of the process. The oxygen is thus being constantly extracted 
from the atmosphere. In Brussels a manufactory of this oxygen 
has commenced operations, and is now furnishing a supply of the 
gas, to aid in increasing the illuminating power of ordinary gas in 
the Galerie St. Hubert. The is compressed into iron cylinders, 
and thus rendered very portable. It may be used as a remedial 
agent, by supplying any additional quantity of vital air to the 
atmosphere of a sick room. oS 

From the report of Captain Shaw we learn that the total 
number of calls for fires or supposed fires received during last year 
in the metropolis has been 1671. Of these, 104 were false alarms, 
73 proved to be only chimney alarms, and 1494 were calls for fires, 
of which 120 resulted in serious damage, and 1374 in slight damage. 
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MISCELLANEA. 


A prospectus has been issued of the Boiler Cleansing Company, 
to purchase the patent and plant of Mr. Henry Baldwin for the 
improved manufacture of fluids for the removal and prevention of 
incrustatien of boilers. 

THE Superb, armour-plated broadside ship, which has just been 
Gefended by at Cha a be of a size, and will be 
defen: armour-plating of greater thickness than any used for 
a vessel of a similar description. She is, indeed, to be the most 
powerful vessel produced for the British navy. 

Ow the 4th inst. five small marine fishes, each of about two 
inches long, were sent from Naples in wet seaweed, as a registered 
letter, to the Crystal Palace aquarium, where the package, weighing 
seven ounces, arrived on Thursday morning, January9. The fishes 
were rather exhausted when unpacked, but on being placed in 
running sea water four out of the five recovered in the course of 
the day. 

Tue Americans have adopted a novel method of showing their 
appreciations of Mr. Bessemer’s services to science. In the 
midst of one of the richest iron and coal districts in Cincinnati 
they have begun to build a new city, which, from its geographical 

position and local advantages, will probably become one of the 
argest centres of trade in America. To this city they have given 
the name of Bessemer. 

M. Matov, the Belgian Minister of Finance, in Wednesday's 

sitting of the Chamber of Representatives, deferred the explana 
tions d ied on the subject of the Luxemburg Railway on the 
ground that the refusal of the Government to ratify the cession 
did not put an end to the affair. The Minister added, however, 
that he would give a categorical explanation to the House at the 
commencement of February. 
» Mr. WILLIAM SAVILLE KENT, of the British Museum, favourably 
known for his biological and zoological es, and especially 
in his arrangement, under Professor Flower, the conservator, 
of the series of invertebrate animals in the museum of the Royal 
College of Surgeons, has just been appointed curator of the 
Brighton Aquarium, in the vacancy occasioned by the lamented 
decease of Mr. J. K. Lord. 

THE public outcry raised a few months ago respecting the state 
of the Leamington town water is likely to be followed by great 
results. At a special meeting of the Leamington board on 
Tuesday it was stated that the artesian boring, since commenced, 
has led to a supply being obtained from the rock 180ft. below the 
surface, the purity and softness of which are believed to be unsur- 
passed. An eminent geologist considers the spring which has been 
tapped derives its supply from Snowdon. The board decided to 
forward samples to Dr. Frankland and Dr. Ling for analysis. 

A CORRESPONDENT of the Globe states that the first ton of 
dynamite made in this country was manufactured at the Ardeen 
Works in Scotland last week, where the manufacturers will be 
able, when the men are properly instructed, to make ten tons 
aday. The dynamite oul are very extensive, situated amongst 
a heap of sand-hills near the sea, about a mile from Stevenston. 
There are more than a dozen of these factories in existence in 
different parts of the world, but this one is by far the largest of 
any of them. M. Nobel, the inventor of dynamite, is at the 
manufactory in North Britain. 

Tas Barrow Iron and Steel Company have just secured a 
thousand acres of the estate of Mr. unds, of Worsborough 
hall, near Barnsley, and in all probability will take a much larger 
area for the purpose of working a rich seam of Silkstone co«!. 
which is known to exist below the Barnsley or “‘top hards ” 
seams, at an average depth of 380 yards. The field about to lx 
opened out must contain many millions of tons of coal, and the 
coal is said to be one of the finest in the kingdom, either for gas 
or household purposes, The Barrow Company, however, will 
make the greater portion of the coal thus raised into coke in orde> 
to supply their numerous furnaces, 

Ir ap that the whole space in the Vienna Exhibition at th« 
disposal of the British Royal Commission has been allotted, ani 
that the arrangements at Vienna preclude the possibility of ob 
taining a further grant on behalf of the numerous additional 

pplicants for ad i Most of the leading industries of the 
country will be well represented, and it seems to be hoped that 
during the Exhibition some modification may be made in the 
Austrian tariff, the protective character of which in many 
instances ludes extended commercial relations with this 
country. It appears that the great difficulty in connection with 
the agricultural and machinery halls has been how to accommo- 
date the largest number of exhibitors in the space assigned. 

THE Derbyshire colliers have begun agitating with varied results. 
At Moorewood’s Collieries, near Alfreton, some 600 men are out 
on strike, and have now been so for upwards of a week. They 
had a meeting on Saturday, at which an offer of compromise made 
by the owners was rej the men resolving to remain out until 














These figures refer only to the regular calls for fires, or supposed 
ne the turning out of firemen, fire engines, horses, and 

en; they do not include trifli by fires which 
were not sufficiently important to require the attendance of fire- 
men ; neither do they include the ordinary calls for chimneys on 
fire, which are separately accounted for. The fires of 1872, com- 
pared with those of 1 show a decrease of 348 ; and, compared 
with an average of the last ten years, there is a decrease 
of 52. The number of journeys made by the fire engines of the 
50 stations has been 6281 ; the total distance run has been 17,669 
miles. The quantity of water used for extinguishing fires in the 
metropolis during the year has been 15,387,224 gallons ; in round 
numbers a little less than 154 million gallons, or about 68,000 
tons. Of this quantity somewhat more than three-fourths was 
taken from the river, canals, and docks, and the remainder from 
py ek yponed wary During the year there have been six cases of 
short supply of water, 24 of late attendance of turncocks, and 28 
of no attendance, making altogether 58 cases in which the water 
arrangements were unsatisfactory. 

In separating wool from cotton in mixed fabrics two cases may 
naturally arise: First, where the rags used are in great part 
cotton, and it is desired to destroy the woollen fibres in order to 
use the cotton for paper stock. Second, where the wool predomi- 
nates, so that it is more profitable to destroy the vegetable fibre and 
ining after the mechanical 


preserve the wool. The wool 
separation of the is mostly destroyed by the alkali wherein 
the cotton is boiled before bl ing it. If it were attem to 


dissolve out all the wool with alkali, it would be too expensive and 
bore ohare In this case what is known as Ward's method is 
employed. rags are subjected to the action of superheated 
steam under a pressure of three to five atmospheres. At this 
temperature the wool is converted into a black friable substance, 
which is easily separated by mechanical means as a dry powder. 
This powder is an excellent fertiliser, containing 73 per cent. 
organke matter, and from 10 to 12 per cent nitrogen. To destroy 


the vegetable fibre and the Scientific American 
qubiaereadl eattnatoteer bo axed The rags may be soaked with 
water containing 5 to 10 per cent. sulphuric or hydrochloric aci 





their d ds are granted in full. Several sums were received by 
them in aid of the movement. At Messrs. Barber and Walker's 
collieries, High-park and Moor-green, near Langley Mill, in the 
Erewash valley, several hundred men have struck for the adoption 
of the eight hours system ; the proprieters have consented to eight 
and a-half hours only, which does not meet the views of the 
workmen. Some slight disturbances have taken place. At the 
Fence and Birley Vale Colllieries, near Sheffield, disputes have 
arisen causing temporary strikes only. The Shire Oaks Colliery 
proprietors have made some concessions to their men, “* butties ” 
to receive 3d. per ton, and day men 2d. per day extra. On Mon- 
day night a private meeting of colliers from most of the pits 
situate near Chesterfield was held at that town, at which it was 
resolved to demand higher wages in consequence of the recent rise 
in the price of numerous colliers employed by the old 
established firm of Lucas and Sons, at Stubley, near Dronfield, are 
also moving for an advance of a shilling per ton, but the owners 
being well prepared for a strike, will not make the concession. 
Suxce the upper sections of the Thames were transferred to the 
Conservators, six years ago, various engineering works have been 
planned and executed, and the river between Windsor and 
Staines, with the double object of diminishing fi in winter 
and of keeping up a sufficiency of water for the purpose of irriga- 
tion and navigation in summer. The most important of these 
works are the Lock, opposite am, Old Windsor Lock and 
Weir, and R y , Opposit m. All these locks were in 
a very dangerous and dilapidated state in 1866, and beds of 
gravel existed in the river, so that in the st rd level 
could not be maintained, and no check whatever existed over the 
winter floods. It was therefore resolved to renew these locks and 
weirs, and to construct, in connection with each, one or more 
ing bays.” That at old Windsor is 60ft. wide, and is 
e water over it whenever there is a rise of 
more than 18in. above the standard summer level. The water- 











been cleared of bushes and eel bucks, both of which greatly ob- 
structed the current. The cost of the works at Old Windsor, 
which are not yet quite completed, has 

the Crown estates, which abut on right 
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THE signal defeat of the 25-ton gun in its contest with lfin. ! 
armour, naturally enough, attracted the chief notice in the 
Glatton and Hotspur experiments. This artillerists, aware 
of the reduction of initial velocity or striking force due to the 
French stud rifling, fully expected. The armaments of the two ships, | 
and the manner in which their ponderous guns are managed are, 
however, matters only second in importance to the perforating 
force under experiment, Both ships are armed with 25-ton guns 
mounted upon Scott’s carriages, the Hotspur having one such gun 
and carriage, trained by means of a movable broadside slide 
placed on a turntable, and the Glatton having two such guns and 
carriages, mounted upon fixed slides in a revolving turret. The 
Hotspur has alsotwo64-pounders of three tons, worked upon wooden 
truck carriages of the Tudor era, which may, for all practical | 
Pp es, be disregarded. The proportion of artillery to weight 
of ship is one ton of ordnance to 97 tons of vessel in the Glatton, 
and to 125 tons in the Hotspur; the armament of the Royal 
Alfred broadside ironclad being as one to 38, and of the unarmoured 
Inconstant being as one to 36. The Hotspur’s single gun is mounted 
and worked as a broadside gun, and is provided with four different 
apertures in the armour, or ports, for firing through, one on each 
broadside, and one on each bow. To facilitate the movement of 
the gun from port to port the deck is converted into a turntable, 
supported on curved rollers and revolving on a spindle. But once 
arrived at the desired port the turntable is fixed, and the training | 
is effected by machinery at'ached to the movable slide. Smaller 
turntables are furnished to the Hercules, Sultan, Lord Clyde, 
Lord Warden, Blonde, and Raleigh, for turning their foremost or 
after guns to and from the broadside and bew or after ports, In 
other broadside ships this movement is accomplished by the 
addition of traversing gearing to the existing training machinery. 
By a simple arrangement of winch handle and pinion acting upon 
a bevelled wheel, a training shaft revolves a cogged wheel iu a 
suitable racer fixed to the deck, and, the gunslide resting on rollers, 
is moved readily to the right or left. By this agency two men can 
perform in the Hotspur the work of ninety men, or, by the use of 
a multi lying pinion, that of two-hundred and twenty-five men. 
Controlling es and pawls are provided which regulate the 
movements in a seaway, and enable the 25-ton gun to be 

t se and accuracy in any weather. As we 
have described in a former number in detail the Scott 
machinery of a similar for working lighter 5 
it is only necessary to add a few particulars as to the $ ton 
gun carriage. The running in and out gear multiplies the 
power 120 times on two handles, when the gun is mounted on 








the broadside as in the Hotspur; but when it is worked in a 
turret as in the Glatton, it has to be arranged for multiplying the | 
the power 210 times, working on three winch handles. Self-acting | 
bow-shaped compressors, acting upon several plates and wooden 
baulks, are employed to peels the recoil and to control the 
pane, ary es movements of the carriage upon its slide: A quick 
working double action hydraulic jack has been devised for 
Captain Scott by Messrs, Tangye, by which one man can lift the | 
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carriage on its rollers for running in or out. The principle of the 


low long carriage and high short slide has been fully carried out 
by Captain Scott in the case of the 25-ton gun, as also the abolition 
of pivot bars. The length of the Hotspur’s slide is only 15ft. 6in., 
whilst that of the carriage is Sft. 9in. ‘This reduction in length 


| of slide diminishes the extent of armour cover required ; whilst 


the increased length and small height of the carriage upon it 


| both decreases the vertical action of the recoil and distributes it 


over a larger surface. The loading operation is the most cum 
brous part of the work ; but omitting this, four men could on 
emergency manipulate the 25-ton broadside gun in the Hotspur 
either at sea or in harbour, at times when fourteen men could with 


| difficulty train one of her 64-pounders, which are only one-eightl 


the weight. 

Turning to the Glatton, her two 25-ton guns are mounted on 
very similar carriages to those of the Hotspur. They differ in 
that they are provided with compound vertical pivoting gear, and 
are mounted on fixed slides, the training being effected by revolving 
the armour-plated turret itself, which is accomplished either by 
steam or by hand power. As in the broadside, so also in the 
turret ships, Scott’s carriages were designed to save labour and to 
afford increased accuracy of fire. Captain Scott introduced a new 
system which gave greatly increased strength to the turret, whilst 
rendering the gun and its carriage independent of any distortion: 
in‘ the armoured walls. Before Scott’s inventions the turret 
slides were movable vertically, being lifted and lowered in guides 
to obtain the requisite amount of depression and elevation for the 
gun. But the introduction of his compound pivoting carriages 
enabled the slides to be built into the turret, the two slides for 
each gun thus forming four strong girders for its support. The 
vertical motion of the whole gun, essential to minimising the open 
area of the port, is now obtained by lifting the gun in its carriag: 
at the trunnions, This is effected by supporting the gun on 
wrought iron trunnion blocks, susceptible of vertical motion in th« 
carriage brackets. These blocks are united by a curved transom 
acted upon beneath its centre by the ram of a hydraulic jac 
attached to the carriage, which raises the gun bodily about 6in 


-per minute. Iron props of different lengths are used to support the 


trunnion blocks in the different positions in which it is intended to 
fire. As already stated, the port aperture was originally met 
by lifting bodily the gun carriage and slide to set heights or steps, 
and by means of four vertical screws acting irregularly beneath, 
an operation taking about an hour in smooth water, and scarcely 
possible in a seaway. It is now met by raising the gun only, so 
that the change in position can now be effected with more than 
ten times the old rapidity. In fact, the 35-ton guns of the 
Devastation class car. be raised from the lowest position for 
extreme elevation to the highest step for extreme depression and 
be ready for firing again in three minutes, whereas it formerly 


; took nearly an hour to perform this operation in smooth water 
hird o' 


with a gun only one-t f that weight. Moreover, as was seen 
in the experiment at Portland, the turret carriages being 
so reduced in front of the trunnions as to leave a considerable in- 








terval between them and the walls, the Glatton’s gun carriagcs 
were not in the slightest degree affected by the concussions and 
indentations received by the armour from the Hotspur’s fire. 

It is not at all likely that- either the Hotspur or the Glatton 
will be duplicated in the British or any other navy. Both are 
justly regarded as unmitigated mistakes. Yet the ingenuity dis- 
played in many of their fittings well deserves the high enco- 
miums received from both foreign and lish engineers. And 
imongst those mechanical contrivances which excite the greatest 
admiration, none have done so more deservedly than the appli- 
inces by which their ponderous guns are manipulated with ease, 
egularity, accuracy, security, and rapidity in all weathers, and 
ander the most crucial conditions. 








SPARROW’S APPARATUS FOR COLLECTING 
BLAST FURNACE WASTE GASES, 

THE advantages connected with the system of generating the 
1ecessary steam, and heating the blast by means of the waste pro 
lucts of combustion, which years gone by were allowed to escape 
nto the open air, but are now collected at the top of blast fur- 
aces, are too well known to those engaged in the manufac- 
ure of iron to need any recapitulation here. In Cleveland, 
Wales, and even in Staffordshire, the plan is almost generally 
wlopted, and only the Scotch districts are behind in this respect ; 
but there there has been a great step takin in the right direction 
»y the introduction of the Ferrie furnace. 
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There are many different methods of collecting the gases and 
conveying them to the boilers and hot air ovens, and they vary 
very much in the different districts. In Cleveland, where the 
furnaces are very high, the tops are in nearly every instance 
entirely closed, whereas in Staffordshire the furnaces rarely ex 
cod 50ft. in height, and the open-top system is supposed to 

iit the furnaces better, 


PLAN AT LEVEL OF FILI.INC HOLES 





In the majority of cases where the open-top method is adopted, 
the gas is drawn by means of a large stack through openings 
made in the circumference of the furnace below the level of the 
material, into a flue circling the throat below the filling platform, 
and from thence through tubes of wrought iron lined with fire- 
brick to the boilers and ovens, To apply these systems consi- 
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derable expense is incurred, as the top platforms have to be taken 
off, and the furnaces pulled down to the level of the bottoms 
the gas openings, to allow for the construction of the i 

flues; but in Mr. J. W. Sparrow’s apparatus—of which we give 
engravings—the outlay is very much reduced. Reference to the 





engravings will show that the gases are collected into an annular 
flue placed round the tunnel head at a sufficient height above the 
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platform to allow of the furnace being ‘filled underneath by 
means of vertical pipes descending from it through the lining and 
opening into the circumference of the furnace below the surface of 
the material. The gas is conducted from the annular flue to the 
boilers and ovens through wrought iron fire-brick lined tubes in 
the ordinary way. The quantity of gas collected is —— by 
the size of the openings and pipes, and also by the valve at the 
top of the descending flue or tube, by means of which it can be 
shut off altogether, so that the whole of it will escape at the top 
of the furnace, This plan can be applied to any existing furnaces 
without disturbing the outside case, the filling platform, or the 


PLAN/OF TOP, 
= = ~ 





supporting brackets of the tube. One important advantage is 
that the flue into which the gases are collected is easy of 
access, so that it can be easily cleaned or repaired when necessary, 
and the whole construction is so simple that it is not liable to get 
out of order. Where furnaces have the objectionable narrow 
throats—as is often the case in the old districts—this invention, 
where applied, has the same effect almost as widening the throat. 
The apparatus has been fitted to several furnaces in North Wales 
and North and South Staffordshire, and is said to have given great 
satisfaction. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 








THE NEW LORD CHANCELLOR AND PATENT LAW. 

Sir,—Notwithstanding the short time he has as yet been in 
office, the mew Lord Chancellor has had to adjudicate in several 
patent cases of considerable interest and importance, and I think 
many of your readers may feel interested in the particulars of two 
of these cases, as they are remarkably alike in their details, and 
as the decisions are in effect diametrically opposite to each other, 
notwithstanding that the legal points involved are identical. 

In one case, decided on 13th ult., Mr. Stevenson, of Glasgow, 
had obtained provisional protection on 20th March last for certain 
valuable improvements in glass furnaces, having lodged a provi- 
sional specification with his application. Mr. Sheffield, manager 
to Mr. W. G. Borron, also of Glasgow, obtained provisional pro- 
tection on 11th May last for improvements in some respects 
similar to Stevenson’s, but a complete specification was lodged 
with Sheffield’s application, It was, and I believe still is, 
Stevenson’s firm conviction that Mr. Sheffield obtained indirectly 
from him the knowledge of the improvements he sought to patent, 
and he endeavoured to prove this. Sheffield, on the other hand, 
alleged, and endeavoured to prove, that he had thought of the 
improvements, and had actually made practically successful ex- 
periments embodying them on a diminutive scale five or six years 
ago. Sheffield did not, however, attempt to prove fraud on 
Stevenson’s part. 

One of the most important improvements made in patent law 
in 1852, and still in force, was to the effect that each patent 
should be dated as of the day of the actual application, although 
the document should not in reality be sealed, or actually obtained 
by the applicant, until nearly six months afterwards, It is in- 
disputably the fact that the object of this provision was toprevent 





what was previously a too frequent occurrence, namely, the de- 
frauding of an applicant of his just rights by an unscrupulous | 
person beginning the proceedings to obtain a patent at a later | 
date (when it was, in fact, possible for him to have heard of the | 
bond jide inventor's plans), but getting his patent sealed sooner. 
It is, of course, possible, and no doubt frequently happens, that 
the later applicant is also a bond fide and independent inventor, | 
and he may even have made the invention before the other 
applicant. | 
When an inventor contemplates obtaining a patent he must at | 
the outset lodge either a provisional or a complete specification of | 
his invention. If he adopts the former course he must lodge a 
complete specification within six months afterwards, and until he 
lodges this second specification his provisional specification is not | 
published or accessible. When « complete specification is lodged | 
at the outset it is at once open to the public. There is a clause in 
the Act, which, although reasonable enough in ose respect, has 


only a provisional specification has been lodged proceedings cannot 
be taken in respect of any infringements committed before the 
actual sealing of the patent, bus empowering a patentee who 


always seemed to me quite unnecessary, tothe effect that when | 


lodges a complete specification at the outset to recover for >| 


fringements committed before the actual sealing. It must, how- 
ever, be particularly notic 
in the Act for actually tx! 
until the great seal is re: 










xd that in no case are means provided | 
legal proceedings against infringers | i 1 
obtained It seems fair enough that | for improvements in breech- 


itself to pass before proceeding to complete their patents. The 
decision in each of these cases was to the effect that a patent 
having been actually granted to B, who applied in March for 
example, could not afterwards be virtually annulled by granting to 
A a patent which would be dated say in the previous J 


obviously sound and common sense views as those expressed by 

his lordship respecting the relation of a provisional specification 

to a subsequently lodged complete specification should be pro- 

nounced by a competent authority for them to be universally 
d in. 








y- 
At first sight there is certainly an appearance of justice about 
this ; but whilst feeling sincere respect for the ability and 
racapann | of our Lord Chancellor, I must humbly submit that it 
is in ity neither justice nor sound law. The decision amounts 
at most to this: that the Lord Chancellor will not knowingly 
grant a second patent for the same subject matter as that of a 
ne already granted, for it is notorious that unknowingly he 
oes in fact grant many patents for previously patented things. 
But the functions of the Lord Chancellor relative to patents are 
only part of a system, and it is clear that all parts of the system 
should act harmoniously and consistently. Every one of the pub- 
lic is in a legal sense assumed to know, and cannot plead igno- 
rance of, what is recorded in a Government office expressly for the 
information of the public; and it seems to me that in like man- 
ner the Commissioners of Patents and their executive officers 
cannot plead ignorance of the subject matter of completed patents, 
the more especially that the Act requires it to be specified and re- 
corded in their own office. It seems to me clear that if a second 
patent is not to be granted knowingly for the same thing in one or 
two instancesin which the Lord Chancellor’s attention is specially 
drawn to the fact, then the same principle should be adopted 
throughout the whole system, and no patent whatever should be 
anted for anything previously patented—in other words, the 
Goosaniasionens should not allow any patent to be granted without 
first ascertaining from their own records that such a patent has 
not been already granted. A partial and accidental application 
of such a principle must certainly be mischievous and occasion in- 
justice. 1t may be replied, on the general question, that patents 
are granted on the declarations by the applicants that f sove be- 
lieve their inventions to be new, and the Commissioners under- 
take no responsibility regarding novelty or interference of other 
patents, everything being at ‘the applicant’s risk. Then why, it 
may be asked, does the Lord Chancellor, one of the Commissioners, 
undertake such responsibility in a few cases? It is not generally 
known, perhaps, that when A lodges a provisional specification in 
January, and obtains provisional protection dated as of the day 
of the application, it is not provisional protection he asks for in so 
many words ; what he really does is to present a petition for the 
actual letters patent or seal, and provisional protection is accorded 
to him in terms of the Act as a preliminary step towards granting 
him the actual letters patent. By the Act he may take the next 
step in the ings any time within four months subsequent to 
his first application ; and if what he does has any sense or meaning 
whatever, it seems to me indisputable that he has secured the re- 
fusal of a patent for that invention for fourmonths. Can it then 
be considered good faith on the part of the Government to ignore 
having thus committed themselves to A, and to give the patent to 
B, who opened negotiations with them in March only? in, 
supposing the patent has been granted to B, that grant is ex- 
age | stated to be valid only on the condition that the invention 
for which it has been granted was new in March, whereas it 
existed in A’s provisional specification in the previous January. 
Therefore I hold that the grant to B, being defective and invalid, 
ought not to be allowed to stand in the way of a valid grant being 
made to A. 

To return to the question between complete and provisional 
specifications, it having been decided, as r have stated, that a 
patent shall not be granted to the earlier applicant after the later 
applicant has obtained one, then it has been argued and decided 
ates a pete specification is held to obtain powers equal to 
those of an actual patent, it must in asimilar way take precedence 
of the provisional specification, although of later date. 

The questions I have considered may arise in cases in which 
there is no allegation of fraud on either side. If a fraud has beep 
committed the sufferer thereby should have a remedy, whether he 
be the earlier or the later applicant for letters patent. It may be 
taken for granted that a fraudulent applicant for a patent will 
in most cases allege fraud against his opponent when he is himself 
charged with it, so that in general, if fraud has to be considered at 
all, both applicants are charged with it. It thus becomes an im- 

vortant technical question on whom does the burden of proof 

ie, particularly as, from the nature of the case, the obtaining of 

roof is often excessively difficult, and sometimes indeed quite 
impossible, although the bond fide inventor may be perfectly cer- 
tain of the existence of fraud on the part of his opponent. Another 
difficulty with — to proof of fraud in these cases arises from the 
fact that the evidence is presented in the form of declarations or 
affidavits, and without there being an opportunity for cross- 
examining the witnesses. Persons may honestly sign false papers 
which seem true to them only because they do not understand 
them ; and the judge would in many a case form a very different 
opinion of evidence if he had the witness before him. The pre- 
ceding remarks have proved lengthier than I could have wished, but 
seem to be n for a proper understanding of the two cases 
te which I wish to draw attention. 

The case between Stevenson and Sheffield was first heard by the 
Attorney-General at what is known as the opposition stage—the 
one next before the sealing of a patent. The Attorney-General, 
following the late Lord Chancellor Hatherley, held that Sheffield’s 
complete specification must take precedence of Stevenson’s pro- 
visional specification, and that therefore the burthen of proving 
fraud must rest with Stevenson. After going to a certain extent 
into the merits of the case, the Attorney-General decided in 
favour of Sheffield, and that Stevenson’s patent should be refused. 
Sheffield’s patent having to go before the Lord Chancellor for the 
seal, Stevenson opposed it then, and the case was heard by the 
new Lord Chancellor, but he refused to disturb the Attorney- 
General’s decision. Sheffield obtained his patent then : (1) because 
he lodged a complete specification, although more than a month 
after Stevenson ; and (2) because he alleged that he had experi- 
mented with the thing privately five or six years ago, and Ste- 
venson did not succeed in disproving this allegation. The very 
next week, on 20th and 21st ult., the Lord Chancellor he wd the 
almost identical case of Farquharson, of Blairgowrie, and Henry, 
of Edinturgh, Farquharson Ss on 25th May last for a patent 

oading fire-arms, lodging a provi- 





the infrmger, who has the means of knowing from a complete | sional specification. Henry applied on 26th August last fora 
specification what a patentee claims, should be held liable for in- | patent for substantially the same cr, on lodging a complete 
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fringement, when another, who has not such means, because of | specification, The matter was first heard by the Solicitor-General, 
the intending patentee having lodged a provisional specification | but he declined to adjudicate upon the conflicting claims, and the 
that is not aceessible, is not held liable ; bat in practice it is very | case went forward to the Lord Chancellor, who necessarily went 
rarely if ever that infrinzcments take place before the sealing of | into all the details. His lordship’s decision, which was elaborate 


a patent, for when the invention is one liable to be soon infringed | 
i | ances :— 


the patentee will of course get his patent sealed as expeditiously 
as possible. 

It has recently been held, from what is in my opinion an obvious 
serversion and misreading of the plain English of the clause I 
ee referred to relating to infringements, that the lodging of a 
complete specification at the outset obtains at once such power as 
even to supersede, and take precedence of the protection granted 
upon a provisional specification lodged it may be two or three 
months earlier! and this notwithstanding that in both cases the 
applicants are by the Act equally liable to ey before obtain- 
ing their seals! One would have ae t that any judge or 
lawyer, knowing, as he certainly ought to do, the history of patent 
law reform in 1852, would rather have avoided drawing out a 
hidden meaning from any clause contrary to the notorious inten- 
tion of the Legislature, and that he might have ignored, even if not 
hidden, a secondary meaning so inconsistent with the general 
tenor of the Act. But what I have referred to as the mi i 
of the clause came to be ado; in a roundabout way. There 
were first one or two decisionsin cases in which applicants who had 
obtained their seals expeditiously the of other 
patents actually applied for before but the applicants for 
which had allowed more of the time permitted them by the Act 


and lengthy, commences with the following remarkable utter- 


«The application of Henry must be refused, and the great seal 
would be affixed to Farquharson’s patent. Upon the law of the 
case it was no answer to a bond fide prior application to say that 
experiments had been going on, or even drawings made by a rival, 
if such bond fide inventor were the first to ask for letters patent, 
and obtain provisional protection. The question had also been 
raised as to the privilege conferred by the complete specification. 
It could not be maintained that the section in the Act which 
accorded to an inventor lodging a oe specification the powers, 
rights, and privileges of a patentee, also placed such an inventor 
in an unassailable position before the seal was actually granted. 
The section in question, which merely afforded interim security, 
could not be carried to that extent. The case ex parte Bates and 
Redgate did not apply in the present case. The doctrine there 
acted upon was that the Crown could not derogate from its grant. 
A patent was sealed, and the seal could not be taken away and 
given to another.” 

The remainder of the decision is occu’ with consideration of 





the evidence, his lordshi, that Henry had t forward 
sslbing whey * thewehta by Farquharson by his prior 
application” should be displaced. It only requires that such 





To retarn to Stevenson’s case, however, whilst the Attorncy- 
General can perhaps hardly be blamed for deciding in accordance 
with what was then a higher authority, it was certainly most un- 
fortunate that the new Lord Chancellor did not go into the 
merits of the case when he had the opportunity, most cer- 
tainly the power, for it is quite clear that if he has, as I believe, 
correctly stated the law as to provisional and complete specifica- 
tions in his decision in Farquharson and Henry’s case, a ve! 
serious injustice has been done to Stevenson, whether Sheffiel 
was a bond fide independent inventor or not. EDMUND Hunt. 

Glasgow, Jan. 7th, 1873. 

_ [We publish the above letter, in spite of its great length, because 
it gives a good idea of the general misunderstanding which exists 
with regard to an important part of patent law. We cannot 
attempt to correct the errors which it contains, many of which 
are misapprehensions of fact. But we rafer our readers tc an 
article on patent law which appears on another page.—Ep. E.] 





HOT AIR FURNACES. 

S1r,—] have read with much interest your articles on combustion, 
as I consider that anything which tends to produce a saving of fuel 
is of very great importance, more especially at the present time, 
when coal is so costly ; but I do not agree with you in the idea of 
heating the air with which the fire is supplied as a source of 
economy, and I give my reasons below. 

If we heat the air it expands, and thus a much greater volume 
is required. Taking by way of illustration the case mentioned by 
you in your issue of the 27th ult., of a boiler consuming 375 Ib. of 
coal per hour, and requiring 20 lb, of air per lb. of coal, and the 
natural temperature of the air 50 deg., and comparing the volume 
at this temperature with the volume required if fed at 300 deg., we 
have as follows, viz. :—Weight of a cubic foot of air at 50 deg. equals 
“0779 lb. ; weight of a cubic foot of air at 300 deg. = ‘0522 Ib. ; 
xe equals 96,277 cubic feet of airrequired per hour if at 50 deg., 
adel Lg equals 143,678 cubic feet of air required per hour if at 
300 deg., or an increase of volume of about 50 per cent. Now, how 
is this extra volume to be made to enter the furnace? The 
answer to this is: By increasing the draught. But as we have ex- 
tracted a certain quantity of heat from the gases escaping into 
the chimney in order to raise the temperature of the air, the 
draught is lessened just when we require it to be increased, and 
if we resort to mechanical means there would be a great increase 
of the complexity of the engine, and it is doubtful if this would be 
remunerative. 

Again, the air being expanded there will be much more diffi- 
culty in bringing the atoms of oxygen in contact with the atoms 
of carbon and hydrogen in the gases given off by the fuel. It was 
ascertained by Sir H. Davy that both the heat and light of the 
flames of poe aaa and sulphur were increased in air condensed 
four times. This goes to show that the denser the air is the more 

plete is the bustion, and this is opposed to the idea of 
heating the air as a source of economy. 
T. Miuygs Fave tt, C.E., F.G.S. 

14, Saville-street, North Shields, 8th January, 1873, 

[The measure of the resistance to the entrance of air may be 
taken as being the calorimeter of the boiler, that is to say, the 
minimum area through the tubes or flues. Now, so long as the 
volume of the products of bustion r i tant the resis- 
tance will be the same. Nomatter what may be the temperature of 
the air when it enters the — so long as we have a waste tem- 
perature of 600 deg., the volume of gas escaping will be that 
eevee to 600 deg., and the draught will be in no way affected. 

e best answer, however, to our correspondent’s arguments lies 
in the fact that both Mr. Head and Mr. Howatson are using hot air 
with great success in the puddling furnace, and, as far as com- 
bustion goes, we have P to learn that there is any marked dif- 
ference between a puddling and a steam boiler furnace.—Eb. E.} 














A CURIOUS BOILER EXPLOSION. 


Smr,—I think the secret of “‘ Horticulturist’s” mishaps lies in the 
one air or steam pipe now fixed, and the want of one or two more 
such pipes. If the pipes are laid with very little “‘rise” to a point 
further from the boiler the air or steam should be permitted to 
escape in two or more places, beginning inside the room on the 
flow pipe, then at the highest point, and again at some conve- 
nient part of the return pipe a few feet from where it enters the 
boiler, The fixing of these air pipes should be carefully looked 
into; careless workmen will sometimes screw the pipe through 
the cast iron jin. or }in., and this simple thing alone will cause 
all the mischief ; because however careful they may have been in 
laying the pipes to a gradual rise, this air or steam pipe being 
screwed through the cast iron shifts the evil somewhere - af from 
the fact of its not being the highest point, but jin. or 4in. lower; 
and as the water gets hotter this air, or steam, will accumulate to 
such a degree that the circulation will become ‘‘ throttled.” 
Again, if the flow does not start from the top of the boiler, but 
from the side (no matter how close to the top), unless an air 
pipe or tap is fixed on the boiler, the air or steam will be trapped 
and its egene known by the cracking noise given out at inter- 
vals, The feed pipe, in my opinion, is much too large; lin. 
internal diameter would be p — and if it had been this size a 
defective circulation would soon have shown itself by backing up 
this pipe and overflowing the feed cistern. The syphon on the 
feed pipe will prevent any waste of heat from backing up this 
pipe, but if the air pipes are properly disposed they will not only 
act as safety valves, but will tell tales of excessive firing by emitting 
both steam and water freely. If you are of opinion these remarks 
will assist your correspondent, I shall be glad if he benefits by 
them. METALLURGIST. 

Alma-terrace, Rugeley, Staffordshire, Jan. 10th, 1873. 





COAL PIT EXPLOSIONS, 


Sir,—Would you allow me to suggest in your paper a plan 
whereby miners could escape from the pit, in case of accident, 
whether from water or fire, without the aid of machinery? My 
plan would be in making new shafts to have a winding staircase 
round the outside of the pit shaft, so that two men could walk 
abreast. % this means a hundred men could escape in a few 
minutes, There could be a number of small ventilations through 
the main shaft at intervals, 
Poole, Jan. 13th, 1873. 


RoBERT James, Engineer. 





THE BERMONDSEY BOILER EXPLOSION. 


_ Sir,—I was glad to see in your last week’s issue a letter attract- 
ing attention to the ill-p1 joned staying of this recently ex- 
ploded boiler, for though there may be no doubt, after Mr, McFarlane 
Gray’s able inv tion and report, that the explosion was due 
the weakness the tube for the working pressure of the 
boiler, yet, as Mr. MacColl states, it is necessary that any other 
defective points should be exposed in order to derive the greatest 
benefit from this severe lesson ; and my object in now writing is to 
pointout yetanoth evil ew ar pees vba am 
Pore eae a But I will first be infor liberty of a e 
letter week’s ae persons who not so 
od an opportunity, of the boiler that it had three 
in. square stays at each from the end to the shell plates, each 
which had welded eye and pin thro webs of the 
short pieces of iron riveted on end plates, whilst at the other 
end these simple Ijin, square bars were flatted down to 2in. wide by 
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jin. thick, and through this section was drilled the jin. holes for 
rivets securing them to the shell plates, Thus,although the stays were 
ore yo a-half square eps gy tee in _ 
y, an appearance of s et they were only 
about one-third of this —— at the rivet holes 3 so it is not sur- 
prising this is where four of the six stays gave way ; and however 
much the absence of strengthening hoops around the internal 
tube may in this case be excusable, yet such paltry work could 
not have been considered good when the boiler was made. 

My object, however, in this letter is principally to condemn the 
bad (savage is a more suitable qualification) practise of testing 
boilers, and i ly old ones, so severely by hydraulic 
pressure. I thought that thelittle use and frequent injury known 
to be done by severe hy ic tests was known to even boiler 
makers of common experience, but here we have a partner in a 
firm of considerable reputation stating in his evidence with an 
amount of ostentation that when new the boiler had been tested 
to 150 Ib. per square inch, and that it had since been tested to 
130 Ib. ; then we find that before it had done three months’ work 
after this second test it bursts, and does all this injury to life and 
property. I believe that the catastrophe was hastened by this 
merciless testing ; for laying aside general experience on the 
point, it could distinctly be seen, on close examination of the stay 
sections already refe: to, that some of these had been fractured 
before the complete separation, and it is quite likely the weak 
seams of the tube were inthe same state. These defective points, 
and others not quite so serious, were well known to Mr. Gray, 
but he had little opportunity at the inquest of explaining them to 
the jury and the public ; and, in fact, what he said did not appear 
to be appreciated by the jury or coroner, who was evidently not 
accustomed to assistance of this kind. But the public are much in- 
debted to the Board of Trade for assistance in the investigation, 
and to Mr. Gray for his valuable practical report, and I hope 
that when the next boiler explodes we may again have their assist- 
ance ; then, perhaps, in course of time, the public will be awakened 
to their danger, and the manufacturers of steam boilers and the 
users of steam power to their responsibilities. Ww. 

London, 7th January, 1873. 

NAVIGABLE BALLOONS, 

Sir,—If your correspondent, ** X. Y., ” will try his hand at con- 
structing a navigable oon on the plan he proposes he will find 
the weight of the necessary materials will be so great that it will 
not ascend at all; and even if he could succeed in overcoming this 
difficulty the mode of propelling proposed by him would be so 
weak that no directing force of any value would result from 
it. M. Dupuy de Léme’s aérial ship may be taken as about the 
best specimen of this class of navigable balloons, and all that he 
can do may be likened to a man with a barge on the Thames ; he 
goes with the tide, and is just able to pull over to which shore he 
likes, provided he makes for the wharf sufficiently early to pre- 
vent his drifting past it. THomAS Moy, 

1, Clifford’s-inn, 10th January, 1873. 











LOCOMOTIVE AXLE-BOXES, 

Str,—I have read with much pleasure your leading article in 
last week’s number of your paper upon “‘ Locomotive Axle-boxes,” 
and in which you also give particulars of results of working of 
some on American lines, as detailed in the fifth annual report of 
a society called ‘‘The American Master Mechanics’ Association.” 
In the report of the committee on the best method of securing 
driving and truck brasses, given in the report above alluded to, 
thirty-five master mechanics (or, as we call them, locomotive 
superintendents) give the results of their working, and these 
results as far as they go have a certain value, but do not give us 
any definite results that we could profit by, for the reasons which 
I shall presently state. 

The conclusion drawn from the experiences as detailed in the 
report, is that the best method of securing the axle brasses to the 
box is the octagon method, and this method is, I believe, the one 
most adopted by our locomotive superintendents here in England, 
and they further prevent the brass wey pounding in its 
place, firmly fixing the spring box against the bottom eye 
of the brasses by pins driven right through both spring and axle- 
boxes. 

With regard to the methods given in the report above- 
mentioned of making and fixing the brasses, and the results of 
working obtained from these methods, it appears to me that two 
most important particulars have been omitted, which seem to 
be of more importance than the life of the brass (as bearing more 
upon the cost of haulage and maintenance)—I mean the consump- 
we of lubricating materials and the coefficient of friction in the 

earings. 

In the report no mention is made of oil or grease used per mile, 
and no mention is made of the power per ton of net load required 
to move an engine or carriage on a level, after the bearings have 
been run a certain number of miles, properly to bed them on the 
journals. If these particulars had m given we could then 
have better judged as to the value of the different forms of bearing 
surfaces, and the relative cost mile of drawing a ton of goods 
on them, the cheapening of which is the ultimate result of all 
our endeavours. 

Now that it is becoming more general to use oil altogether in 
lubricating the bearing surfaces of our engines and trucks, the use 
of Babbitt’s metal in the bearings—giving a much lower coefficient 
of friction than any brass ing of whatever form used could do 
—will, I am convinced, not only enable our engines to take far 
greater loads and to use less lubricating material than they do at 
present with brass bearings and grease lubrication, but also, I 

lieve, it will be found that the journals of the axles will last 
longer, and not wear away sooner, as stated in the report. 

To enable this result to be obtained the Babbitt’s metal must 
not be used in strips yeu in a brass bearing (both surfaces i 
upon the journal, and having different coefficients of friction), but 
the bearing must be entirely covered with Babbitt’s metal. The 
best manner of doing this is to have a gun-metal skeleton, and the 
surfaces to receive the Babbitt’s metal having been carefully 
turned, the skeleton bearing is placed between iron moulds and 
over a journal the exact size required for it to work on. The 
Babbitt’s metal is then poured into the space left between the 





skeleton and the journal, and a lining of the metal is thus put in 
the bearing from three-eighths to one-half thick. The bearing is, | 
after having been fitted to the axle-box, ready for the journal | 
without any more fitting except just a little scraping to trim it | 
from the mould. There is another and very great advantage in this | 
method of using Babbitt’s metal, which is that when the bearing 
is worn down to the gun-metal skeleton it can be renewed i 
and again, and thus the loss sale or remelting of hep ' 
brasses is saved ; and as the Babbitt’s metal melts at a lower tem- | 
perature than the gun-metal, all the Babbitt’s ining in the 
skeleton mass is melted out, and with the admixture of a little 
new metal is used over 


brass is—as the fitted to th 
axle-box, and with which conclusion our practice have agrees. ‘ 
Some years ago I had the pleasure of assi at some e. i- 


ments made for an Indian railway, whi ir object | 
to show the difference in the sivtkeles at apt ate 
grease as a lubricant in bearings. The ils of these | 
results were that it took 61b. per ton—weight over a pulley—to | 
initiate motion, and 31b. per ton te maintain motion on a level | 
with oil fora jubricant ; and similarly, or relatively, 101b. and | 
With trucks Chat ed bases sea obty ase Sgperiments were 
wi Cc! a rasses itt’ 
with brass skeletons, as described Brame 
afterwards ted i 


ings were wholl pont the ms 
olly o: a from 
to 75 per cent, more weight be eee hag sector 


motion. These later experiments not being under the same super- 
intendence, there may have been some circumstances that would 
have accounted for a part of the large difference of traction here 
shown, but it is important to notice the bearing that any increase 
of traction has upon the cost of haulage. If the difference was 
only half of the minimum of the above, say 25 per cent., this then 
means that for the same amount of goods hauled the engine power 
must be increased 25 per cent., and this increased cost of haulage 
added to the ame | expenses of the line. 

I send you en a copy of a report of the results of the work- 
ing of a patent oil axle-box, by the late Mr. Joseph H. Beattie, 
on the London and South-Western Railway. In these experiments 
the bearings were wholly lined with Babbitt’s metal to a depth of 
about three-eighths of an inch. 

From this report you will see that the bearings were Gin. long by 
Sin. diameter, giving, according to your rule, 18 square inches to 
each bearing, or 72in. inthe whole four bearings. These four 
journals have a total weight of 6 tons 10 ewt., which gives a load 
of 202 ib. per square inch of surface. 

The experiment, which was most carefully conducted, and may 
be relied upon as perfectly accurate, gave the following results :— 
Total miles run, exclusive of shunting, 65,264 ; oil used, 3 quarts 
1 pint; loss of weight in ings (4), 64 oz., equal to a loss of 
1} o7. per bearing, and showing the proportions of 9323 miles to 
one pint of oil, and 10,040 miles to an ounce of bearing, or quarter 
of an ounce loss of weight in each bearing per 10,040 miles, 

The carriage commenced running in August, and completed the 
65,264 miles in May of next year, and as the average carriage 
mileage is about 22,000 miles per annum, the above represents 
abou* three years average working. 

I trust you will not find this letter either too long or unimpor- 
tant to insert in your next number. JouN Davis. 

176, Great Dover-street, London, 15th January, 1873. 


THE IRON COLUMN AT DELHI. 

Sir, —In a letter from Mr. David Forbes, foreign secretary of the 
Tron and Steel Institute, in your impression of the 10th inst., he 
in effect repeats the opinion expressed by him in Part IIL. of the 
“Journal” of that Institute, thatno satisfactory explanation has yet 
been “~° as to the methods by which the great iron pillar of the 
Kutab Mosque at Delhi—of which I gave some account in 
THE ENGINEER of 15th December, 1871—was produced. Mr. 
Forbes rejects as being insufficient the conjectures as to the 
methods of forging, viz., by the sticking er of many 
small blooms, each made by the ordinary Indian or Catalan 
process, proposed by Mr. rge F. Fraser, in THE ENGINEER 
of January, 1872, who referred to my description of the pillar. 
Allow me to state that I endorse Mr. Forbes’ opinion, that the 
suggestions offered by Mr. Fraser wholly fail to throw any light 
whatever on the method by which that large forging was made 
many centuries ago in India, and I state this after having before 
me whatever little additional information, if any, Lieutenant 
Spratt has added to what I gave in the original article. 

No one } og vel acquainted with heavy forge work, and with 
what are the limits of hand forging by sl hammers, could, as 
it appears to me, have imagined that the practical difficulties to 
the production in India, many centuries ago, by hand labour, of a 
cylindrical bar of wrought iron of 1}ft. diameter, are removed or 
1 d by supposing it built up of bits of iron, each only 50 lb. 
or 100 1b. weight, and sup to be very imperfectly welded 
into the mhass. The real difficulty, whether the mass be assumed 
made up of small blooms or of faggoted bars made from such, 
remains just as before, How was the mass of the bar itself, or of 
that portion of it in immediate process of forging, maintained at 
the welding heat at all without more being burnt off by Indian 
methods of heating between the layings on of fresh balls 
of 50lb. or 100lb. each, than these could add to it? If 
these difficulties be ignored, there remains the unexplained 
difficulty—how were these diminutive balls hammered when laid 
on by any method of hand labour, without the men who handled 
the sledges being scorched to death? Mr. Fraser’s supposed ex- 
aa rests on the supposition that the huge bar was made up 

y the sticking together, by admittedly imperfect welding, of 50 Ib. 
or 1001b. blooms. There is no evidence whatever that this was so. 

The shaft of the pillar is round, smooth, straight, and sound 
enough to suggest the | poet of its having been swaged—a 
thing impossible by hand hammers. The iron of the capital is so 
sound that its surface, though chiselled all over, appears to show 
nodefect, The lower or buried of the pillar is rough, and the 
surface there uneven or obscurely mamellated, but that is no proof 
of its having been composed even there of stuck-together blooms, 
for less finished workmanship or unequal corrosion may have pro- 
duced these characters. But let us assume that the pillarwag made 
up of small bloom, and not of faggots, previously forged out of 
such blooms. Now, does that remove our difficulties? It rather 
increases them, for the smaller the in t pieces the more the 
mass to which they are added loses in the fire between each heat, 
and the greater the exposure of the “strikers” to the scorching 
radiation of the mass, Mr. Fraser observes very truly that native 
smiths would find no difficulty in bringing a foo of 50 Ib. or 
100 1b. to a welding heat, but he seems entirely to have forgotten 
that the mass already made up, as he assumes, must also be 
brought to and kept at the welding heat during the whole process. 
This latter thus remains still a part of the process upon which no 
light has been thrown, nor has any explanation of a sort to satisfy 
anyone practically acquainted with heavy forge work, as to how 
the hammering of this huge mass was performed. 

Mr, Fraser seeks support for his views by gratuitously assuming 
without any evidence that the whole pi is an unsound mass 
of balls merely stuck together superficially. This does not seem 
to be the fact. Were it so, it is scarcely conceivable that the 
pillar could have borne transport and erection, still less the 
stroke of a cannon shot without fracture. But if such surface- 
— together of little blooms was the extent of ancient Indian 

orgecraft, what are we to say as to the wrought iron beams of 
the roofs of the temples of Kanaruk and Mahavillipore, described 
by Mr. Fergusson and referred to by me—which have borne im- 
mense transverse strains, and even fallen along with the ponderous 
stone roof without fracture—were these, too, merely of little 
blooms imperfectly and superficially stuck together on the surface ? 

The Delhi pillar may have been an exceptional tour de force, as 
Mr. Fraser eg eotey Y 0 its being so does not throw any light on 
how the werk was done, but those wrought iron beams of Sin. 
square, and upwards of 20ft. long, used for a rude constructive 
purpose, were not exceptionals, but obviously somewhat common- 

lace and not very costly products of skill and art now unknown 
in India. The methods by which those beams were produced we 
cannot but sup were also those adopted in the case of the 
Delhi pillar. In the passages of Mr. Fraser’s communication in 
which he refers to this pillar, especially its capital, having been 
swaged, and, as his whole context shows, by hand work, I he 
betrays his want of practical acquaintance with heavy forge work. 
For myself, I have advanced no th as to how these huge 
forgings were made in India, I have endeavoured to show 
that in the ways now familiar to metallurgy of iron 
they could not have been made; and in accord with Mr. 
David Forbes, I adhere still to this view. Tripping lightly 
over difficulties—by shutting one’s eyes to some or of them— 
however ready and frequent a wer is not the path to truth 
and knowledge. I made no objection to Mr. Fraser’s commu- 
nication at the moment, but the time seems come for my asking 
your permission to give some of my reasons for dissenting from 
7a P 15th, Robert MA.cer. 

estminster, January 1873. 
in this discussion. It 


[We prefer for the t to take no 
is, however, due to Mr. Fraser to state that he has been practically 





manufacture of iron almost all his life, and his | 


engag 

be acquiring an exact knowledge of Indian systems 
z= : manipulation have beer numerous and extended, 
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JUDICIAL COMMITTEE OF THE Privy Council, JANUARY 147TH. 
(Present ; Sir J. Couvit.x, Sir B. Peacock, Sir M. Sura, and Sir 
KR. CoLuigr.) 





Buake’s Patent—Sewine Boots, &c. 

THIS was an application by the proprietors of this patent for a 
prolongation of the term. 

Sir Joun Karsakg, Q.C., Mr. Astor, Q.C., and Mr. E. Carp- 
MAEL appeared for the petitioners, the ATTORNEY-GENERAL and 
Mr. C. Bowen for the Crown, and Mr. Horker, Q.C., and Mr. 
Macrory for Mr. Sheppard, of Northampton, the opy t. 

The invention was patented in America by Mr. Blake, an 
American, in 1858. It was patented in England on 3rd May, 1859, 
and in France two days later. The French patent had been 
allowed to drop in 1862 by inadvertence, and the question con- 
sequently arose whether, as in the case of Winan’s patent (before 
the Judicial Committee on January 11th, 1872), the application 
would have to be refused. a 

Sir J. KARSLAKE felt it his duty to bring under the notice of 
their Lordships, before entering upon the merits, the objection 
which the Crown would probably take to the application. Winan’s 
case would doubtless be cited to show that the 4 application 
could not be granted, on the ground that the French patent had 
expired. But he submitted tthe 25th section in the 15th and 
16th Vic., c, 83, did not apply to this case, and that the court had 
jurisdiction to hear the application. This question would arise 
whether, from motives of pat , their Lordships would be prepared 
to advise her Majesty to grant an extension of the time. The 
invention had been first patented in America, but it had been 
extended. 7 

The ATTORNEY-GENERAL maintained that their Lordships had no 
jurisdiction under the 25th sect. of the Act. Winan’s case had 
settled the law. It would not be politic to place England at a 
disadvantage with —_ to other countries, in consequence of 
maintaining a patent here after the foreign patents had expired. 
In Normand’s case (L.R.,3 P.C. 193) Lord Justice Giffard had 
decided that their lordships could not advise her Majesty to 
extend a patent on the mere chance of its being prolonged in a 
foreign country. i : 

Mr. HoLKEE similarly argued against the policy of prolonging 
a patent which had ceased to exist elsewhere. 

Sir R. CoLiieRr remarked that the extension of a patent was a 

rsonal favour to the inventor ; was it then fair to expect this 

avour when the inventor had done his best te spread his invention 
abroad under patent rights? 

Sir Joun KaRSLAKE in reply. 

Sir Barnes PEACOCK : Therr lordships could not say on the 
construction of the 25th section that they had no jurisdiction ; 
that had already received judicial construction. But as to ques- 
tions of policy, in Newton's and Winan’s cases their 4 
decided that they could not advise her Majesty to prolong. The 
same course had been adopted in Joknson’s case, and the decision 
in Winan’s case had been upheld. Their Lordships could not 
oppose the spirit of the Legislature as shown in the 15th and 16th 
Vict. c. 83. The Legislature had declared a policy where foreign 
inventors take out patents in England and abroad and allow the 
foreign patents to expire. Their Lordships, having regard to all 
the precedents, and especially Winan’s case, were of opinion that 
they could not recommend her Majesty that the patent should be 
prolonged. 

In rely to Mr. HOLKER, 

Sir BARNES Peacock said noorder would be made as tocosts. The 
objection was not made in opposition, and had been submitted by 
Sir John Karslake on the of the petitioners. > 

Solicitors for the petitioners, Messrs, Wilson, Bristows, and 
Carpmael. 





Carr's PaTENntT.—DISINTEGRATOR. 

This was a petition by Mr. Carr, the inventor of the celebrated 
disintegrating machine, for an extension of his patent. Sir JoHN 
Kars.Lake, Q.C., Mr. Aston, Q.C., and Mr. A. CHARLES ap ed 
for the petitioner, the ATTORNEY GENERAL and Mr. Bowen for the 
Crown. 

The patent in question was dated the 29th March, 1859, and was 
sealed the Sth September, 1859. The patentee very soon after 
obtaining his patent entered into an arrangement with Messrs. 
Richmond and Chandler, of Salford, to make his machines, but 
he had employed others, as the Bristol Wagon Company, and the 
Avonside Engine Company, to do the same thing. He had sub- 

uently, on the 22nd October, 1868, the 5th July, 1870, and the 
ond August, 1870, patented improvements on the invention. He 
had given the whole of his time and attention since 1862 to per- 
fecting his invention. He had exhibited at agricultural shows, 
had pushed his invention in every way, but had only cleared about 
£2000 in profits up to the date of the petition. He had taken out 

tents in France and Ceylon, but the returns had been small 

m these sources. The returns generally had been trifling up to 
afew years after 1859; since then they had beengradually increasing. 
The machine was useful in making artificial manures, pulverising 
ores, preparing road materials, mixing sugars, making flours, Xc. 

The ATTORNEY-GENERAL at the outset stated that he was not 
desirous of offering any objection to the petition. He would leave 
the matter in the hands of their lordships, and be satisfied with 
their decision. As to the accounts, there appeared to be an item 
of £400 per annum charged as remuneration to the inventor him- 
self for his time and trouble. If their lordships were of opinion 
that this was a legitimate expense, then he had nothing more to say. 

Sir Joun Karstake then went into the merits. He cited 
Perkins’ case (2 Webster’s Pat. Cap. 16) as an authority for the ex- 
penditure above named. Witnesses were called to testify to the 
value of the invention, among others Mr. E. V. RicHarps, of the 
Landore Steel Works, who gave a satisfactory account of the 
working of the machine there. It was used for making artificial 
loam. As a business man and an engineer he had no hesitation 
in saying Mr. Carr’s services were worth £400 per annum. 

Mr. Lawes expressed a favourable opinion of the value of the 
machine in making manures. It was the only machine suitable 
for the purpose, $ 

Mr. YEO gave similar opinions as to its use in the manufacture 
of artificial fael. i : 

Mr. CunNINGHAM, of Edinburgh, described its use in the pre- 
paration of flour, and Mr. PiLians, a baker, proved the superior 
quality of the flour made by the process. 

Professor Poe, F.R.S., stated that the machine was of novel 
construction, It introduced a known principle of mechanics in a 
decidedly new He idered it to be very ingenious. 
He saw a machine at work at Anzin, in France, pulverising coal for 
making artificial fuel, and he had also seen it breaking up asphalte, 
near London. - 

Sir Montacu SmrrH: The machine was of a character that 
would probably require some experience in its use; and, moreover, 
it was such as would be slowly ad in displacement of existing 
plant. Their lordships were clearly of opinion that the machine 
was original in its kind, and that it was not merely an improve- 
ment, but was founded on a principle not previously in this way 
applied. Their lordships were also satisfied as to the value of the 
invention ; its utility in their lordships’ opinion was great. Then, 
as to whether the inventor had received adequate remuneration, 
it must be supposed that, as the Attorney-General had not thought 
fitto take any exception to the accounts, there was nothing on the 
face of them that could be objected to. The _ appeared to 
be only about £2000, and their lordships could not think this 
adequate in the case of an invention of such merit. The item of 
£400 was no doubt one to require careful ing, but their 
lordships had decided that it was legitimate to in’ 
the accounts, and a precedent was found in Perkin’s case. 








' lordships would therefore advise her Majesty to prolong the patent 
for a further term of six years. 
' Solicitors for the petitioner, Messrs, Gregory and Rowcliffes, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borvzav, Rue dela 
BERLIN.—Messrs, A. AsHer and Co., 1 den Linden. 


VIENNA.—Mesers. Gzroup and Co. 
LEIPSIC.—A.LPnonss Dire, 2 
WEW YORK.—WIi.tmer and Rocers, 47, Nassau-street. 








PUBLISHER’S NOTIOE. 


*,*- With this week's number we issue as a Supplement 
a Map of Vienna, showing the International Exhibition Build- 
ings. Each number, as issued by the publisher, will contain this 
Supplement, and subscribers are requested to notify the fact to 
him should they not receive it. 


*,* We this week publish a double number of THE ENGINEER 
containing the Index to the Thirty-fourth Volume, including a 
complete classitied list of the patents issued during the past six 
months, Price of the double number, 1s. 


TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our to keep copies. 

*.* All letters intended for insertion in THE ENGINEER, or eontain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
commmnications. 

*,* In order to avoid trouble and confusion, we find it necessary to 
intorm correspondents that letters of inquiry addressed to the 
public, and intended for insertion ia this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

H. V. (Screw Cutting).— Write to Messrs Spon, Charing Cross. 

J. W. ¢ ).—The Wire Tramway Company, 21, Gresham-street. 

C. K.—Many thanks for your letter, for which we regret we cannot find space. 
We think, however, that the article on circulation has already covered most 
of the ground you traverse. 

J. 8. (Steam Ploughing).— We are requested to inform “ J. 8.” that he can 
obtain valuable information on the subject of steam ploughing by apply- 
ing to Mr. Ellis, Preston House, Beddingham, near Lewes. 

J. W—it would be impossible to use “‘ suds” as yeu propose. The boilers 
would empty themselves by priming. You might, however, gain a great deal 
> > amet by feeding in a small quantity now and then to soften the 


e. 
Zeno.— There is nothing at all like Tue ENGINEER published in France, only 
the monthly magazines are good, and of these there are several. You may take 
the Revue Universelle, published at No. 9, Rue des St. Péres, Paris, as a 
Jair specimen. 

T. 8S. H.—The idea could not be carried out in practice, for reasons which 

will, we think, be obvious to you on reflection. No clutch could be used 

which could work sufficiently steady, and the wheel could not be properly 
secured on the shaft. 

Tyvno.— There is no special treatise on roll turning, so far as we are aware ; 
nor is there any book on mine pumps, The matter is dealt with, however, 
very fully in many treatises on the steam engine, such as Pole “* On the 
Cornish Engine ;” see also our “‘ Portfolio of Working Drawings.” 

J. M. E.—Our volumes contain dozens of articles on compound engines, but 
the separate numbers are nearly all out of print, so that we fear any list 
would be of little use to you. We may refer you, however, to Tar Enai- 
NEER for February 26th and November 26th, 1869, April 8th, 1870, and 
April Tth, 21st, and May 5th, 1871. 











VEGETABLE BLACK. 
(To the Bditor of The Engineer.) 

Srr,—In Tut Encrvger it is stated that Mr. Perkins has applied to 
his army ovens a covering of vegetable black, which prevents radiation 
of heat. My employer thinks it would do well to cover his boilers and 
steam piping, and will feel greatly obliged to any correspondent if he 
will say where he can purchase this vegetable black. 

_ Leeds, January 11th, 1873. J. W. 








PREPARING FIBRE FOR PAPER. 
(To the Bditor of The Bagineer.) 

Sir,—Can any of your readers tell me of a simple method of 
boiling or steaming large quantities of fibrous leaves with the object of 
rolling out the fibre from the other matters between heavy rollers, and 
of any good washing apparatus for cleansing large quantities of fibre in 
hanks or in bulk? I see in your paper a cry for paper materials, and I 
could supply thousands of tons annually at a cheap rate if I could find a 
suitable process as above. I would be glad to receive suggestions, , 
and estimates, with a view to immediate business. >a 





HOLLOW SCREW SHAFTS. 
(To the Bditor of The Engineer. 

Sir,—Is it possible to forge a 12ft. or 15ft. long, hollow screw Her 
shaft 4in. outside diameter, with ljin. hole imide ? The oatnes of a4 
manufacturer who can make a re! welded o1 pump-joint shaft would 
greatly oblige. G. L, 

SUBSCRIPTIONS : 

Tue Enoreer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. .. 
Yearly (including two double numbers) .. .. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made, THe ENGINEER is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 
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THE STRIKE IN SOUTH WALES. 

Ar this moment nearly seventy thousand men who ought 
to be earning the means of subsistence for themselves and 
about two hundred and. eighty thousand women and chil- 
dren are idle, and within a week or two of comparative 
starvation. The fact is startling, and almost without a pre- 
cedent. England is unfortunately but too familiar with 
trade i gaa ending in strikes; but few strikes of the same 
magnitude and importance are recorded in the history of 
this or any other nation. The turn-out of the South Wales 
colliers is, however, in principle identical with all recent 
strikes. It differs from other strikes only in the greatness 
of the interests involved; and in considering the aspect of 
affairs we can but ise the operation of a very few 
well-known principles. ere is absolutely nothing new to 
be dealt with; nor is it at all likely that proximate events in 
South Wales afford a single fact to the political economist 
which can in the slightest degree tend to shake his faith 
or modify his ideas. 

The history of the strike is excessively simple. The 
South Wales coal miners, to the number of about 10,000, 
demanded a few weeks ago an increase in w: amounting, 
roughly, to 10 per cent. The masters replied that not only 
was it impossible to acquiesce in this demand, but that the 
men must submit to a reduction of 10 per cent. on the 
existing rate of pa The men asserted that this 
could not and should not be, because the masters sold 
the iron made with the coal raised by the colliers at prices 
which returned inordinate profits to the masters; and 
they attempted to prove the accuracy of their assertions 
by citing the market lists published in newspapers. To 
this the masters answered that the lists in question were 
erroneous, and only calculated to mislead, that the 
selling price of iron was much lower than the colliers sup- 
posed, and they offered to submit their books to the men to 
prove the truth of the assertion. To this the men retorted 
that, although this statement took them by surprise, it 
could not, however true, affect the fact that a re-adjustment 
of the rate of wages was necessary, and that this adjust- 
ment could only with propriety be settled by arbitration. 
The masters answered, that arbitration had already been 
tried in the North and had failed so signally that they 
would have none of it. Then the men turned out. Here 
in few words are the prominent facts. The worst feature 
of the matter is that the majority of the great multitude of 
idle men are not colliers, but ironworkers ; and that this 
majority were satisfied, for the moment at least, with the 
wages they could earn, and desired nothing less than 
enforced idleness, Without coal, however, iron cannot be 
made ; and as the colliers had taken care that the masters 
should live from hand to mouth, not a ton of coal being 
suffered to accumulate in stock, it followed that within a 
few hours after the coal winners left work the iron rollers, 
puddlers, and furnacemen, found themselves without the 
means of earning a shilling, and, as they have no union, 
= other chance of subsistence than the charity of the 

ublic. 
< Much as the South Wales strike is to be regretted, we 
hold that it is not altogether deplorable. Certain dis- 
utes may well be left’ untouched by the community at 
, 80 long as they retain moderate dimensions, and are, 
therefore, necessarily almost isolated, and nearly inoperative 
one way or other on the public good. But it must be re- 
membered that there is a far mightier interest than that of 
any given body of men bearing a moderate proportion to 
the whole oY apa and iat, latitude - seer in- 
finite may well be granted to the operations of a minority, 
infinite latitude cannot be conceded ; and for the well- 
being of the nation as a whole the Government may be 
empowered to control the proceedings of the minority, and 
restrain them within limits which will suffice to prevent 
national injury or loss resulting from the operation of self- 
interest. To us it appears that the South Wales strike 
approaches very nearly to the point where legislation be- 
comes a national necessity; and if the course of events 
leads to a beneficial modification of the laws in their rela- 
tion to combinations, trades unions, and strikes, we 
submit that the advan to be derived from this strike 
will overbalance the evils which must follow in its train. 
There can be no shadow of doubt that it is extremely 
difficult for Parliament to meddle at all in any dispute 
between labour and ¢apital, without running the risk of in- 
terfering with the liberty of the subject in a way which 
would be subversive of every _— principle of right 
and wrong. But it must not be forgoiten that English 
principles of right and wrong are not, of neces- 
sity, right and wrong in the abstract; and it may, 
erefore, be within the region of possibilities to enact 
laws which, although in some sense y er to English 
notions concerning the proper scope of legislative inter- 
ference, will, after all, not only be right in reality, 
but tend powerfully to promete the prosperity of all classes 
of the a nga There are moments in the lifetime of 
every nation when it is indispensably necessary to the 
existence of the State apparently to one every con- 
sideration of abstract justice as a portion of the 
peendion and strong-minded and strong-handed men 
ve not been wanting to enforce laws conducing to the 
public good, even at the sword’s point. We may add, 
that ity has never failed to give these men their due 
I of praise, and while deploring the causes which have 
induced handed interference with the claimed but 
not conceded rights of a minority, to accept that interference 
as essentially , and consistent with the requirements 
of political morality, 
_ Without attempting to do more than hint at the direc- 
tion in which legislation is desirable, we may use the 








dee an ee © Sate coms 
poin ‘orce itions which we put for- 
ward. It is well known that the men now out on strike did 
not, as a body, wish to turn out. Nothing can be better 





than their conduct has so far been. The delegate system 
is responsible for this, as it has been for a thousand 
strikes ; a few factious, strong minded, conceited 


men, possessing just enough education to be dan- 
us, leading mobs hither and thither as they please. 
Phere is no tyrant on earth comparable with a trades’ union 
delegate. In his mouth are the interests of his union, in 
his heart is the well being of himself. By strikes he lives. 
Harmony between labour and capital is to him ruin and 
debasement. The name of a ou employer stinks in his 
nostrils. A cheerful community of labourers, contented 
and hard working, is to him a deplorable spectacle. He 
lives by civil war, and life to him is so dear that he earns 
it with satisfaction by the death of the prosperity of those 
whose interests he loudly and brazenly protests he has 
most at heart. He knows no keener pleasure than to 
foment a quarrel between capital and labour; and he 
rejoices over a strike, for the same reason that rascally 
camp followers delight in a battle. He is a national 
enemy, and we only refrain from stating what his fate 
ought to be, because the punishment we should award him 
has become obsolete in Great Britain. It is with these 
men that the law should deal—justly it is true, but very 
firmly ; and it is not difficult to see that a very moderate 
amount of severity would render their avocatious so 
rilous that they would abandon them. We have spoken 
= things of the ordinary union delegate. It 
is fair that we should justify them. Let us recall 
Broadhead to the recollection of our readers, The 
South Wales strike affords another example of a 
different kind. We have said that so far nothing can be 
better than the conduct of the men who have turned out. 
Can this be said of the prime movers in the strike ! 
It is essentially necessary to the working of the pits 
in the strike district that they should be kept clear of 
water. To this end the pumping engines must be main- 
tained in action. This cannot one without coal. When 
the colliers struck they left in one case which we shall not 
name, fourteen or fifteen of their number to hew coal 
enough for the pumping engines, knowing well that if the 
mines were once flooded weeks might elapse after the ter- 
mination of the strike before the pits could be dried and 
the men could enter them. In the face of this fact the 
delegates ordered the men out, leaving the pits to their 
fate, aware that by adopting this course they were cer- 
tainly inflicting a loss of thousands of pounds on the pit- 
owners. Here, we submit, is a case for the law to step in. 
It is perfectly legitimate for the men to strike if they think 
proper, to obey the orders of their leaders ; and we will 
concede that if the great body of the strikers had decided 
that the pits should be flocded, the law could not with pro- 
priety interfere; but it is a totally different thing when we 
find that two or three men issued a direct order, which was 
opposed to the wishes of the majority, and was enforced 
by the fact that if the men who remained at work dis- 
je Bene it they would be turned out of the union, losing all 
the benefits for which they had re We think that the most 
rigid stickler for the liberty of the subject will agree with 
us that no great hardship would be inflicted by giving the 
men who issued such an order a fair trial on a chargeof con- 
spiracy, and leaving the decision in the hands of an intel- 
ligent jury. 

To consider other aspects of the South Wales strike just 
now would extend this notice to unwieldy limits. We 
shall probably return to the subject. Here we may in few 
words and simple, sum up our opinions, We regard a 
union of men for the purpose, of mutual support and the 
regulation of wages, as highly legitimate and praiseworthy, 

e believe that the operation of such unions would be in 
no sense injurious to the community or to the men, if 
the men would think for themselves, and were suffered 
to retain their liberty of action up to a point much 
beyond the limit now conceded. We hold that all 
the evil wrought by unionism is traceable to the 
leaders or delegates, who are supported in idleness out 
of the union funds, We believe, further, that unless 
trade is to be driven altogether from our shores, changes 
must be introduced into the laws regulating the relations 
of master and workman; and these changes must be directed 
to securing that a fair week’s work shall be done by every 
man who is employed by the week, or, in other words, 
that a man who undertakes to work from Monday till 
Saturday shall be en nn cheaply punished if he does 
not come to work until Wednesday ; and that, finally, the 
conspiracy laws shall be so far enlarged as to render the 
illegitimate operations of delegates extremely hazardous. 

We require no assurance that there are a thousand 
reasons why legislative interference would be at once im- 

ible and improper. There is one reason operating on 
the other side which overrides every other consideration. 
Any law is essentially proper which secures the greatest 
good to the greatest number, and we have reason to think 
that the majority of British workmen would, in their 
inmost hearts, rejoice over a law which would ‘relieve 
_ — the thraldom which they now find nearly in- 

erable. 


WHAT SHALL WE DO WITH OUR OLD STEAM ENGINES? 


Some years ago an article appeared in our pages headed, 
“What shall we do with our old Ships ar?!” The 
question involved was one of considerable importance, but 
we are disposed to think that the question, “ t shall we 
do with our old engines ?” possesses quite as much interest 
for a very large number of our readers. A letter pemoused 
in our last impression stating very fairly a case which is in 
no senseunique, While coals were cheap, engines which 
worked ly, cost little or nothing for repairs, and 
really almost took care of themselves, were regarded as 
perfectly satisfactory, even though they used a good deal 
of coal. The a consumption in the Manchester di 
trict used to be, doubtless is now, something like 6 Ib. 
per horse-power. A part of the fuel, however, must be 
credited with “ steaming the mill”—in other words, keeping 
the mill warm in winter, and supplying vapour in the 
weaving sheds, and steam for tanks, ——— 
machines, &. It is extremely di to say how m 
of the fuel goes in this way. Taking, however, the case 
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of a beam condensing engine working at a pressure of 
18 Ib. only, steam cut off at about } stroke, and an 
unjacketed cylinder, it is certain that at least 35 Ib. of 
steam per horse power per hour would be required. If the 
boiler evaporated 7 lb, of water per pound of coal, the 
consumption per horse per hour would be 4° =5 Ib. Of 
course in some mills, the engines used less steam and the 
boilers evaporated more water, and in the best examples 
the engines, in all sage i have used less than 4 Ib. of 
coal per horse per hour. The price of coal has been prac- 
tically doubled within the last twelve months, and conse- 
quently to keep the expenditure on fuel where it was, it 
is necessary that the consumption per horse-power should 
not only be halved, but that the quantity of steam used in 
heating the mill should be reduced in like proportion. It is 
very difficult, however, to produce a goodcotton mill engine, 
or, indeed, any engine which drives spinning machinery, 
which will burn but 2 Ib. of coal per horse per hour, 
because the cut-off must take place so early in the stroke 
that it is almost impossible to secure a sufficiently steady 
pace without using an inordinately heavy fly-wheel. We 
may, however, point out that under existing circumstances 
very expansive engines, working with high steam, generated 
in some form of sectional boiler, must be employed; andit will 
be found advisable in such cases to use fly-wheels weighing 
as much as 30 tons or even 40 tons. These wheels shoul 

always be mounted as close to one bearing as possible, and 
that bearing should be fitted with a friction wheel, 
arranged in such a way, that while side brasses are used as 
in the ordinary plan, the weight of the wheel and shaft 
shall be carried on the rim of the friction wheel placed 
beneath it. As we are not aware that this arrangement 
is generally known, and as it will give excellent results, 
we annex a small diagram to explain our meaning. To 





show what may be saved in power by its use we shall take 
the case of a 40-ton wheel running at 20 revolutions per 
minute ; if two engines are used the bearings should be 
doubled, one on each side of the wheel, but for simplicity 
we shall speak of but one bearing. Of the 40 tons we shall 
assume that 30 tons are carried on one bearing only, the 
other ten tons going to the crank bearing. The 
journal should be 18in. in diameter ; with its length we 
have nothing to do at present, but we may a it to be 
about 24in. During each revolution then we have 30 tons, 
or 67,200 lb., moved by sliding over a distance equal to the 
circumference of the journal, or 55in. in round numbers, 
and 55in. are 4°5ft. Now, the coefficient of friction of two 
weil lubricated surfaces, such as a bearing with brasses 
will be 04 of the insistent weight. Then 67,200 x 
04 x 45 = 12,096 foot-pounds per revolution, and 
12,096 XK 20 _ 
~~ 33,000 
wheel be employed, of say, Sft. 2in. in diameter, with two 
journals of I4in. diameter each, the resistance will be 
reduced in the proportion of 14in. to 96in., or toa shade 
over l-horse power. It is manifest that a saving of even 6- 
horse power is worth effecting in the present day, even in 

* the case of engines working up to, say, 200-horse power; of 
course, if the engines be speeded at 40 revolutions, the 
siving would be doubled in amount. All this is, however, 
a digression from the subject in hand: “What shall we 
do with our old engines!” They cannot be thrown away, 
because the waste of time and money would be enormous. 
How shall we make them do with less coal than they 
burn now ? 

The obvious answer is—Work them at higher pressure, 
with an earlier cut-off. But this cannot be done; the 
engines are not strong enough. Nothing whatever will be 
gained by altering the speed. The only correct answer is 
that by attention to a number of details a good deal of fuel 
may be saved, and that the great source of economy must 
be in compounding or “ MacNaughting” the engines. It 
will be understood that in advocating the compounding of 
cotton mill engines we are guilty of no inconsistency. If 
we were — down new machinery we should not use 
compound engines ; but having to deal with machinery as 
it is, is quite another matter. We have, as stated by a corre- 
spondent last week, the case of an engine working with 15Ib. 
steam, while the boiler pressure is 50 1b. Of course our 
correspondent’s high boiler pressure is of no use under the 
given conditions, It does harm ratherthan good, because the 
products of combustion necessarily escape at a higher tem- 
perature. By applying a second,small, cylinder to the engine 
our correspondent will probably save 50 per cent. of his 
fuel, leaving steam for the mill out of the question. In 
fitting the second cylinder the following points should be 
attended to. The terminal pressure in the small cylinder 
should be about 12Ib, ; the initial pressure, if possible, 
6Olb. The point of cut-off in the small cylinder will then 
be at about one-fourth stroke, or a little less, according to 
the efficiency of the jacket with which it 1s fitted. The 
dimensions of the cylinder should be such that the power 
of the engine will remain pretty well unaltered. The 
small cylinder ought to be put at the same side of the beam 
centre as the large cylinder ; but it is a question whether 
the beam and columns will be strong enough to resist 
the somewhat augmented strain, and it may on the 
whole, therefore, be better to place the cylinder on the 
crank side of the beam, If this be done, however, the 
pipe coupling the two cylinders must not only be clothed 
with great care but jacketed as well, a point almost in- 
variably overlooked in “ MacNaughting” engines. 


7'3-horse power. If, however, a friction 


But in many instances.a great deal of fuel may be saved 
without tabeedadng so radical and expensive an improve- 
ment as a second cylinder would be. . Our mdent, 
and all those in like circumstances, should look to their 
boilers. The regular Lancashire boiler, fed with water 





from the hot well at, say, 110 deg., seldom, if ever, evapo- 
rates in regular work more Ib. or 7°5 lb, of - water 
per pound of coal. This low result is due partly to the 
condition of the plates, which usually have from one-eighth 
to one-quarter of an inch of deposit on them, partly to 
bad firing, and mainly to the inherent defects of the boilers 
themselves. The flues are too large, the grates badly pro- 
portioned to the fuel, and no means are adopted to break 
up the escaping products of combustion, or to heat the 
feed-water. A considerable saving may be effected in 
go wig om 2 by the range mung § into the flues of two 
or three flame bridges, to throw the gases against the 
upper plates. Means should be adopted to supply air in 
moderate quantities over the fuel on the te, so 
that none of the valuable gases may escape up the chim- 
ney unburned. A few experiments ought to be carried 
out to determine what is really the proper area of grate 
bar to use. For every possible variety of coal and draught 
there is a special grate area better than any other ; but 
what this area is can only be determined by experiment. 
In proof of the accuracy of this statement — if proof 
be wanting — we may adduce the experiments carried 
out at Wigan in 1866-67 by Messrs. T. Richardson and 
Lavington Fletcher, to test the value of the steam coals of 
Lancashire and Cheshire, from which it appears that in a 
good tubular marine boiler it is possible with Midland coal 
to evaporate as much as 11} 1b. of water per pound of coal. 
To show the influence exerted by apparently so simple a 
matter as the height of the grate—in other words, its dis- 
tance from the furnace crown—it will suffice to state that 
with fires 6in. thick the evaporation with “ yard” coal was 
10°18 lb., and the measure of efficiency 41°17 cubic feet per 
hour; the evaporation was raised to 11°3 lb. by lowering the 
grate and increasing the thickness of the fire to 12 inches, 
while the rate of evaporation was augmented to 49°54 cubic 
feet per hour. Here is a most instructive fact, yet not one 
manufacturer out of a thousand, we venture to say, has 
ever tried what results he might obtain by changing the 
level of his fire-bars, a matter costing not more than a few 
shillings. In the case we have cited the change in level 
represents a saving of about 9 per cent. in the cost of fuel. 
Equally important results may be obtained by adopting 
the best area of grate and the best area over the fire-bridge. 

By attention to such matters —all really important 
in the eyes of the true engineer—much may be done 
to effect a saving in the existing rates of fuel consumption 
without touching the engines. In the use of steam for 
heating, &c., there is also room for improvement, much 
fuel being often wasted by improper arrangements. It is 
very unfortunate that steam users, as a rule, cannot be got 
to see that the generation of steam and the combustion of 
fuel are really very delicate operations, the eflicient per- 
formance of which can be interfered with by apparently 
trifling matters. We say apparently, because there is 
really nothing about boilers or boiler setting, or the use of 
steam, which is trifling. The essence of economy lies far 
more in attention to minute matters of detail than in the 
carrying out of sweeping changes in design and construc- 
tion, which ean never be successful unless the utmost pre- 
cautions are taken to comply, in the smallest particular, 
with the laws of nature. When Lancashire millowners 
have heated their feed-water to 212 deg., learned how to 
keep their boilers clean by the use of a separator, and pro- 
vortioned their grates and flues to suit the coal they are 
farning, they will find so much fuel has been saved that 
they will probably rest content. At any rate, it will be 
quite time enough to talk of compounding their engines 
when they have raised the evaporation of their boilers to 
101b. of water per pound of coal. 





THE PATENT GAS REPORT. 

WE have now before us the report of Mr. Keates and Pro- 
fessor Odling on Dr. Eveleigh’s patent system of manufacturing 
gas. The length to which the document extends, and the elabo- 
rate nature of its details, render it worthy of careful considera- 
tion. So far as the general results are concerned, we find 
that the Eveleigh process does actually produce, from a 
given weight of coal, a quantity of gas about equal to 
that obtained by the usual method, this gas at the same 
time possessing a much higher illuminating power and 
greater purity than the ordinary article. But it does not appear 
that the conversion of the coal-oil into gas is commercially ad- 
vantageous, or that the patent process in its entirety will yield a 
profit. Nevertheless, the unfavourable part of the report is sub- 
ject to explanations from Mr. Mellor, the consulting engineer to 
the Patent Gas Company. We purpose, therefore, to give the 
subject further consideration in our next. 





VIENNA, 

- Wirth this impression we issue a map of Vienna, which we 
have had prepared from an official map just issued in Austria. 
We have supplied some features of importance omitted in the 
original, and we venture to think that, on the whole, our 
map will be found both useful and interesting to large numbers 
of our readers. We have spared no pains to make it perfectly 
accurate and reliable without encumbering it with useless details, 
such as the names of inferior streets, which the British tourist 
is never likely to enter. 

Vienna lies rather out of the track of the ordi tourist, and 
a little information about it may prove acceptable. It is the 
Kaiserstadt, or imperial city of the Austrian dominions, and 

a population of about 620,000 inhabitants. It lies 
about two miles from the main stream of the Danube, 
a small branch of which, acting as a canal, reaches the city, 
and divides it from one of its suburbs. The name of 
the city is derived from the Wien, a dirty little stream falling 
into the branch of the Danube. The suburbs are much larger 
than the city proper, which, as will be seen from the map, 
has been fortified. The old town is the fashionable quarter. 
The streets in it are narrow and crowded, but the suburbs are 
well built, paved, and lighted. Almost all the houses in Vienna 
are let out in flats, being of considerable size. The best streets 
are the Kohlmarkt, Kiirnthner Strasse, the Graben, and St. 
Stephen’s Platz in the city, and the Jiigerzeile in the suburb of 
Leopoldstadt. 

On the pendency dH pein oA made 
inpueeth, Whlde can Semmens eal: tie an a he ibition is 
clearly shown. We shall only add, that Vienna is exceedingly 
hot and dusty in summer, and that May and the beginning of 
June is there the pleasantest part of the year, 
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PRE-PATENT PROTECTION. 


THERE seems to be a considerable amount of doubt in 
the minds of inventors and intending patentees, which is 
perhaps to a lesser degree shared by professional men, as 
to the nature and extent of the protection obtained during 
the stages imi to obtaining a patent. It is not 
difficult to find a reason for this. The Patent Law Amend- 
ment Act of 1852 introduced many changes in our system 
of patent practice, and because it practically happened 
that the necessity never arose for bringing the Pe of 
the courts to bear upon the full interpretation of certain of 
its provisions, inventors generally gave to the aspects most 
favourable to them, a meaning which subsequent events 
have shown to be at least one-sided. Thus it happened 
that, because the 23rd section of the Act in question 
enabled letters patent to bear date as of the day of 
application for the same, and because almost without 
exception letters patent did so date, it began to be believed 
that it must necessarily be so ; and the power given by 
the latter part of the same section to the Lord Chancellor 
to date a patent even of the day of sealing became in 
popular belief, a dead letter. In 1869, however, Lord 
Hatherley sounded the alarm by his decision in the now 
leading case of Kx parte Bates and Redgate, and since then, 
as has been remarked, there has been a sense of insecurity 
which it would be well as far as possible to dispel. It may 
not, therefore, be out of place in the columns of THE 
ENGINEER to put before its readers, in as simple a form as 
possible, and by the help of recent decisions, an indication 
of the protection they may expect to obtain before the 
actual sealing of their patents. 

The more usual way of commencing the process by 
which an invention is ultimately to be protected, is to 
obtain provisional protection for six months by depositing 
with the application a provisional specification; before this 
is done, the invention, according to the 8th section of 
the statute, may “ be used and published without prejudice 
to any letters patent to be granted for the same.” This, 
taken with the incorrect practice of depending upon the 
date of application to settle questions of priority, as above 
mentioned, generated a belief that the position of an 
inventor provisionally protected was unassailable, and con- 
sequently Lord Hatherley’s decision was at once unex- 
pected and disturbing. For the information of those who 
may not be familiar with the case Ex parte Bates and 
Redgate (L. h., 4 Ch. Ap., 577), it is necessary, before 
considering its effects, to give some particulars of the 
circumstances. 

Messrs. Bates and Redgate left at the Patent-oflice, on 
the 2nd October, 1868, a petition for a grant of letters 
patent for an invention and a provisional specification, and 
thus duly obtained provisional protection. One Mr. 
Bertie, on the 2nd November, 1868, left a petition and 
provisional specification with respect to a similar invention, 
and ultimately obtained letters patent on the 12th Decem- 
ber, 1868—that is to say, about four months before the 
time when Messrs. Bates and Redgate’s period of protec- 
tion would have expired. On the 19th of March, 1869, 
these gentlemen applied for letters patent, and a petition 
to have the Great Seal affixed to them, and to have them 
dated as of the date of their provisional specification, was 
put in. It was argued on their behalf that they conceived 
they had six months within which to proceed; and if they 
were wrong there was no advantage in provisional 
protection, and inventors would have to hurry on, as 
under the old law. It was further maintained that 
the 10th section of the Act— which provided that 
any protection obtained in fraud of the first inventor 
should not invalidate letters patent to him—met the 
case, but as no fraud was proved this argument was 
subsequently negatived. The counsel for Mr. Bertie, on 
the other hand, disputed that provisional protection was 
anything more than protection to the inventor from the 
consequences of his own publication, so as to prevent his 
workmen and others, with whom he might be obliged to 
communicate, from stealing a march upon him. Mr. Bertie 
was an independent inventor, who had secured his patent 
before all others, and there was no pretext for depriving 
him of his rights. The Lord Chancellor decided in favour 
of Mr. Bertie upon these grounds :—The Legislature has 
directed that there should be specifications of two kinds, 
provisional and complete ; but still the person who first 
procures the Great Seal to be affixed to his letters patent is 
in the same position as a person who, before the Act was 
passed, had obtained a patent, and he holds it against all 
the world. Having obtained provisional protection he 
may use his invention for six months without prejudice to 
his patent by that user, but he obtains no rights against 
the public until his patent has been sealed, and even then 
the patent will not relate to the acts done in the interval. 
He is only protected against the consequences of his own 
publication,* and thus may employ workmen and obtain 
machinery without the risk of being betrayed. But that 
is all, and he has no right or privilege against any other 

rson. It was argued that the Legislature intended to 
afford the inventor considerable advantages, and to give 
him time to frame a complete and accurate specifica- 
tion, that, in fact the original injury in this case was in 
allowing the second provisional specification to be 
filed. But it could not be said that there was any 
such impropriety. .If the law officer received a 
second provisional specification he could not refuse 
to grant the statutory protection unless he suspected 
that one was derived from the other, or that there had 
been fraud. There was nothing to compel an inventor who 
lodged the first specification to proceed with his invention, 
and if he did not proceed, and no second application were 
allowed, the invention might be lost. The second applicant 
ought, therefore, to have a right to his provisional protec- 
tion, for if he had not, the first applicant might, within 
six months, lodge a second provisional fication, and so 
prevent any one else from cbtaini ing a patent for an indefi- 

* the of 
It ton inay ‘be he eta ta mind what 7 onal ry 
sense, but it from 
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nite period. If, then, there were no wrong in allowing 
mpre than one provisional specification to be lodged, it 
would seem that in every respect the law remained the 
same as it was before the Act was, passed, and the person 
who first obtained a patent would keep it. It was further 
complained that the first applicant would be helpless 
during the six months, but as the second applicant would 
be obliged to advertise his application, it would be the 
duty of the former to ascertain from the title whether the 
second invention were likely to interfere with his own, and, 
if so, to apply to the Attorney-General to stay the sealing, 
but in this case no such steps were taken. 

This case, then, has settled that where an invention is 
provisionally protected by more than one inventor the 
rights and benefits of the patent will be given to him who 
shall first obtain the no 5 and thus the practice follows 
the precedent laid down by Lord Eldon, in the case 
Ex parte Dyer (Parl. Pat. Rep., 1829, p. 197), namely, that 
“in concurrent applications for a patent for the same 
object, that which obtains the Great Seal first, will 
have the sole right at law. I can see ne other mode 
of deciding than by awarding the patent to him who 
runs the quickest through the process.” But it will be 
noticed that Lord Hatherley pointed out in his judg- 
ment the difference between provisional protection and 
that obtained by the deposit of a complete specification. 
It might perhaps be inferred that, if a complete specifica- 
tion had been substituted for the provisional specification 
in a case such as that above reported, the applicant filing 
the complete specification would override the other, that 
he would, so to speak, have an indefeasible title to a 
patent. In the matterof Henry's and Farquharson’s Patents, 
which applications were decided last December, this very 
question was raised and settled, though in most of the 
reports which have yet appeared this has been overlooked. 
Here Henry had filed a complete specification subsequently 


to the deposit by Farquharson of a provisional specification, 
and his counsel endeavoured to show that he had thereby 
acquired all the rights of a patentee.* Lord Selborne, 


however, declined to accept this view of the case; in- 
deed it does not require a great exercise of thought to 
see that any such interpretation must be impossible. It is 
true an inventor has many rights in consequence of the 
full publication of his invention ; but there is not a word 
in the Act which would show an intention on the part of 
the Legislature to give him absolute right to the Seal 
against all comers ; on the contrary, the 16th section of the 
Act empowers the cancelling of the complete specification, 
“and thereupon the protection obtained by the filing of 
such complete specification shall cease,” which, taken 
with the context of the same section, shows, it is 
believed, very clearly that Lord Selborne’s opinion 
was correct. ASheffeld’s case, which was decided a 
few weeks earlier, again caused a little confusion 
in lay minds, simply because there a complete 
specification was upheld against a provisional specifi- 
cation—but, in fact, this question was never imported 
into the decision. Sheffield’s patent was sealed because 
he could not be shown to have acted fraudulently, 
and because he was the first in point of time. Thus we 
may be said to have the practice pretty clearly defined. 
The first applicant who obtains the seal will, if he acts in 
good faith, be supported. But there is one point raised 

y the leading case which is a source of trouble, and ap- 
pears likely to continue to be so, unless the new measure in 
course of preparation should provide for it and become 
law. Lo therley laid it down that the first applicant 
must ascertain from the title of the provisional specifica- 
tion of the other whether his rights are in danger, and if 
so he must enter a caveat to stay sealing. The difficulty 
most naturally suggests itself—how is an inventor to ascer- 
tain, from the many notices to proceed, when such a likeli- 
hood arises? Lord Hatherley himself seems subsequently 
to have been alive to this, for in Kx parte Scott and Young 
he makes an excuse for the petitioners having neglected to 
oppose the sealing of their opponent’s patent, though they 
knew of his claim, and that it was made later than their 
own, on the ground that “up to that time the applicants 
had not got the complete specification, as in Hx parte Bates 
and Redgate, and had no means of knowing to what ex- 
tent the other patent might go.” Again, in Hx parte Yates 
(Z. R. 5, Ch. Ap. 1), he observed, “ Whatever might have 
been said as to any particular case, he could not see that 
the mere application for a patent was sufficient to put 
every other patentee on his guard, and compel him to move 
at once before the law officer.” 

There is another point in the decision laid down in Ev 
parte Bates and Redgate, which it is suggested is open to 
doubt. Lord Hatherley stated that an applicant for letters 
patent “ might within the six months lodge a second pro- 
visional specification, and so prevent any one else from 
obtaining a patent for an indefinite period.” This very 
question partly arose in Oxley v. Holden (8 C. B.[N.S.] 
666). In that case A filed a provisional specifiation on 
17th of March, which he abandoned. On the 10th of 
April he filed another, which was sealed on the 10th of 
October following. The validity of this patent was ob- 
jected to on the ground that the protection afforded by the 
deposit of the first specification expired on the 17th of 
September, that is, before the second was sealed; in other 
words, that the invention became the roperty of the public, 
the inventor having failed to suinel within the statutory 
period. But it was held that the mere abandonment did 
not amount to a publication, and as the sealed patent bore 
date as of the day of application, that is, the 10th of April, 
and on that day the protection afforded by the first specifi- 
cation existed, the patent was valid by operation of the 
24th section of the Act. This supports Lord Hatherley’s 
judgment; but, supposing the above patent had been dated 


* In Ex parte Scott and Young (L. R. 6, Ch. Ap. 275) Lord Hatherley 
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as of the day of sealing, under the 23rd section, would 
it still have been supported /* 

It will be seen from these remarks that it is extremely 
necessary for inventors to draw a clear distinction between 
provisional protection and a patent; but at the same time 
they must be cautious in attaching an undue importance 
to the deposit of a complete specification. It is quite true 
that such a specification constitutes a publication from 
the date of its filing, and as such would be an effectual bar to 
any subsequent application ; but it requires great care in 
its preparation, and should not be attempted hastily, or 
before the invention is in a state to warrant a complete 
description. Moreover, the full disclosure of the invention 
would very much facilitate opposition, which, as has been 
shown, is still possible. There is another objection to 
filing a complete specification. Although for the time it 
may pass muster, it must not be supposed that no objec- 
tion will be taken to it by the law officer. It does happen 
not unfrequently, that before sealing the law officer takes 
an objection either to the form of the document or to the 
subject matter. The consequences of a fatal objection to 
a specification are of course much more serious in a pecu- 
niary point of view, in stamps and fees, when a complete 
specification is filed, than when a provisional specifica- 
tion is deposited. The best course an intending 
patentee can adopt is to place his invention in the hands 
of a really competent patent agent, who will be able to 
advise him as the circumstances of the case may require. 

Stone-buildings, Lincoln’s Inn. C. E. H. C. H. 
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Grants and Datesof Provisional Protection for Six Months. 


$548. Wittiam Younc, Blandford-square, London, “ Improvements in 
electric telegraph apparatus, partly applicable for printing and pro- 
ducing stereotyping and printing laces.” —26th November, 1872. 

$702. Witu1am Epwarp Newron, Chancery-lane, London, “‘ An improved 
method of and apparatus for assembling and uniting pieces of metal 
for the manufacture of ordnance tubes and other structures composed 
of united metals.”—A communication from William Ely Woodbridge, 
New York, U.8.—6th December, 1872. 

$776. Witt1am Epwarp Newton, Chancery-lane, London, ‘‘ Improve- 
ments applicable to that construction of governors in which balls or 
rotating weights are employed, the said imp ts be’ pplicabl 
to such governors for whateverj purpose they may be employed.”—A 
communication from Marie Joseph Denis Farcot, Jean Joseph Leon 
Farcot, Michel Basile Abel Farcot, and Joseph Etienne Eloi Chateau, 
St. Ouen, France.—12th December, 1872. 

3783. Epwarp Newroy, Duke-street, Bloomsbury, London, and WiLL1AM 
Correr, Myddelton-street, London, “‘ Improvements in saw frames.’ 
13th December, 1872. 

8S1l. Axruur Rice, St. Benet-chambers, Fenchurch-street, London, 
**Improvements in regulators of speed or power applicable partly to 
engines and partly to other hinery.”—16th D ber, 1872. 

3831. Georce Evcrne Maoyvus, Addison-road, Kensington, London, 
“Impr its in the facture of artificial marble.” 

3842. Henry Derry, Smith-street, Middlesbrough-on-Tees, Yorkshire 
“‘ Improvements in grips or fastenings for securing ropes or cords and 
tie bars.”—18th December, 1872. 

3888. James Convers MorReE.L, Leyland, near Preston, Lancashire, and 
Jonas Procror, Chorley New-road, Bolton, Lancashire, * Improve- 
ments in the construction ef privies and dry closets.” 

3896. Jonwn Brown, Hindon-street, London, and Brnsamin Brows, 
Charlotte-street, Southwark, Surrey, “‘ Improvements in hand signal 
and other lamps.”—23rd December, 1872. 

3919. Tomas WituaMs, Rose Villa, Croft-strect, Roath, near Cardiff, 
Glamo! . “* Imps d binations of materials for the manu- 
facture of fire-bricks, retorts, and crucibles, linings for furnaces, 
cupolas, and vessels in which great heat is employed.” 

3921. Ropert Brypon and James SuerHerD Davipson, Whitehaven, 
Cumberland, and Tuomas ALFRED WaRRINGTON, Lewisham, Kent, 
“Tmpr ts in hinery or apparatus for drilling, boring, or 
cutting rock and other hard substances.”—26th December, 1872. 

3922. Henry TayLor, Henry Warsurton, Tuomas Tayvor, and WiLLiAM 
Wapswortn, Bolton, L hire, “‘ Imp ts in or applicable to 
machines for combing cotton and other fibrous materials.” 

3923. Cuautes Denton ABEL, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the construction of paper weights, boxes, 
































$951. Hector Mackixwon, Toronto, Canada, “ Improvements in lamps to 
be used for cooking, heating, and P 

$952. Rozerrt Lonoiey, Worsbrough , near Barnsley, Yorkshire, 
aa improved means for preventing and removing the scale in 

rn? 

3953. Wittiam LanrHizrn ANDERSON, po yenen Surrey, “‘ Improved 
means aly 1 lor obtaini preserving um in 
vessels and other floa’ structures, specially applicable to ships’ 
cabins and gun platforms. 

3954. Witiiam Caiowect CLark, Chipping Ongar, Essex,“ Improvements 
in means or apparatus for preventing accidents from persons enterin 
or leaving railway carriages.” 

3955. Jou~n Hewry Jounson, Lincoln’s-inn-fields, London, “ Improve- 
ments in fire-arms.”—A communication from La Société Industrielle 
Suisse, Newheusen, near Schaffhausen, Switzerland. 

3957. Jou~w Watson Spencer, Newcastle-on-Tyne, Northumberland, 
“‘ Improvements in the production of iron.”—30th December, 1872. 

3959. Joun Hanuineron, Ryde, Isle of Wight, “ Improvements in the 
treatment of paper and other materials for the production of imitativu 
or artificial leather.” 

3960. Kewwern Henry Cornisu, York-road, Battersea Park, Surrey, 
and ALEXANDER STRANGE, “ Improvements in casks.” 

3961. Epwarp Day, Mirfield, Yorkshire, “ Improvements in the means 
or apparatus employed for removing and preventing the accumulation 
of sout, dust, or other substances that may adhere to those parts of 
boilers exposed to the flame or flue or the heating surface of 

rs.” 








3963. Joun Butioven, York-road, Lambeth, Surrey, “ Improvements in 
safety and relief valves.” 

3961. Georce Srencer, Cannon-strect, London, and WALTeR MucKeRsie 
Sura, Henniker Cottage, Chandos-road, Stratford, Essex, ‘‘ Improve- 
ments in tempering steel.” 

390. Sampson Gompgetz, Bedford, “Improvements in apparatus for 
securing the doors of railway carriages.” 

$3966. Witttam Lees, Manchester, “ Impr in regulating and 
securing the opening and closing of railway carriage and other sliding 
windows, shutters, and doors.” 

3967. Epmunp Twerepate, Rochdale, Lencashire, “Improvements in 
flyers for roving, slubbing, and other frames.” 

3969. Jon~w Henry Jouxsoyx, Lincoln’s-inn-fields, London, “ Improve- 
ments in boots and shoes.”—A communication from Thomas Hutchings 
Dodge, Worcester, Massachusetts, U.8.—31st December, 1872. 

1. CHaRLes WeicuTmaN Harnisoy, High Holborn, London, “ Improve- 
ments in treating certain gases for lighting and heating purposes, and 
in combining atmospheric air therewith.” 

2. GEORGE ALLIBON and ALEXANDRE Manpre, Salisbury-street, Adelphi, 
London, “ An improved safety valve for steam boilers.” 

3. Witttam Bowker, Manchester, ‘“‘Improvements in looms for 
weaving.” 

4. Orro , Pou, Liverpool, ‘* Improvements in apparatus employed 
in the manufacture of salt.” 

5. FREDERICK ARTHUR Pacet, Seymour-chambers, York-buildings, Adelphi, 
London, “Improvements in magnetic compass cards for iron and 
other ships.”—A communication from Alexander Kalmar, Austria. 

9. Wittiam Srrouptey and Ducatp Drummonp, Brighton, Sussex, 
“ Certain improvements in the method or provess of casting metals.” 

7. Davip Bruce Peesces, Fountainbridge Works, Edinburgh, Midlothian, 
N.B., “Improvements in apparatus for regulating aud supplying 
illuminating gas.” 

9. CuarRLes Goprrey Gumpe., Leicester-square, London, “ Improve- 
ments in apparatus for lowering and letting go ships’ boats.” 

11. Freperic Puiirrt, Rue Richelieu, Paris, “An improvement in 
smelling bottles.” 

12. Danre. pe Castro, Mortlake, Surrey, “Improvements in gas 
meters.” 

14. Georce Raw e, Temple-street, Bristol, Somersetshire, and WiLLiam 
NATHANIEL Evans, East-street, Bedminster, near Bristol, Somerset- 
shire, “‘ Improvements in the manufacture of leather.” 

15. Jouw Sruppy Lees, Old Jewry, London, “Improvements tu appa- 
ratus and arrangements for transporting, removing, and carrying 
weights and persons from place to place."—A communication from 
Charles Edward Wilscn Bunster, Valparaiso, Chili, South America. 

16. Joun Cooper, Birmingham, “Improvements in moulds and mould 
boxes for casting metals.” 

17. Cnartes Bounpy, Birmingham, “Improvements in treating waste 
products and other materials containing zine for the purpose of 
recovering zine and other valuable products therefrom, and in app- 
ratus to be employed for that purpose.” 

18. Jonn Hexry Jonnson, Lincoln’s-inn-fields, London, “ Improve- 
ments in spinning hi — ication from Oliver Pear! 
and Joseph P. Battles, Lawrence, Massachusetts, U.S. 

19. Witt1aM Epwarp Newton, Chancery-lane, London, ‘‘ Improvements 
in dies for cutting and cupping or drawing metals and other materials.” 
—A communication from Charles Franklin Wilson, Northbridge. 
Massachusetts, U.S, and Samuel Houston Miller and Jesse Edward 
Folk, Brooklyn, New York, U.S. 

20. ALFRED Vincent Newron, Chancery-lane, London, “ Improvements 
in paper-ruling machines.” — A communication from Ellicott David 
Averell. New York, U.S. 

21. James Cates Wuairrensury and James Cates WAlTTeNsvRy, jun., 
Poplar, London, “ Improvements in convertible school desks.”—1lst 
January, 1873. 

23. Austin Henry Sarrn, Brooklyn, New York, U.8., ‘‘ Improvements 
in machinery for crushing stone and other substances.” 

24. James O_pKnow, Villa-road, Nottingham, “‘Improvements in the 

facture of fabrics in twist lace machinery.” 











and other articles, so as to imitate rouleaus of coin.”—A ication 
from Anne Amelie Lucas, Paris. - 

3925. Henry Syep Smart Copianp, Duke-street, Adelphi, London, 
“ Improvements in the formation of roads or ways with wood paving, 
with or without rails, and in apparatus for the purpose.” 

3927. Wittiam Lattimer, Holme Head, near Carlisle, Cumberland, ‘‘ Im- 
provements in and apparatus for extinguishing fire.” 

3928. Georve James Cross, Greenwich, Kent, “ Improvements in wheels 
for tramways, railways, contractors’ and other carriages, wagons, or 
other vehicles.” 

$930. Bensamin Waite and Patrick Taomas Henpry, Glasgow, Lanark- 
shire, N.B., “Improvements in treating liquids to be burned for 
illumina‘ purposes.”—A communication from Joseph Hale, jun., 
Cincinnati, U.S. 

$931. WiiL1aM Horcurnson, Bolton, L hire, “ Imp ts in the 
construction of washing machines.” 

3932. James Quin, Leyland, Lancashire, “Improvements in the manu- 
facture of bel! for driving ery.” 

3933. JaMEs QUIN, land, Lancashire, ‘“‘ Improvements in the manu- 
facture of solid india-rubber tubing, and in machinery or apparatus 
employed in such manufacture.” 

$934. James MarsHaLL James, Aldermanbury, London, “ Improvements 
in locks or fastenings for purses, bags, and other like articles.” 

$935. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in brick machines.”—A communication from Henry Bulmer and 
Charles Sheppard, Montreal, Canada. 

3936. Geonce May Puecps, Brooklyn, New York, U.S., ‘‘ Improvements 
in printing telegraphs.” 

3937. Hexry Moses Mettor, Lee Works, Arkwright-street, Nottingham, 
** Improvements in the manufacture of hosiery goods, and in apparatus 
employed therein.”—27th December, 1872. 

3938. Grorc« RypiLt, Grove House, Dewsbury, Yorkshire, “ Improve- 
ments in steam boilers, furnaces, and flues.” 

3939. Roperrt WriLLiamson and Josian Dave, Wineham Salt _ 
Northwich, Cheshire, “ Imp its in the facture of salt, an 
in apparatus employed therein.’ 

3940. Freperick Garrortn, Dukinfield, Cheshire, ‘‘ Improvements in 
apparatus for spinning and doubling cotton and other fibrous sub- 
stances.” 

8941. Georce Bepsox, Manchester, ‘‘ Imp ts in rolling wire and 
other rods or bars of metal.” 

3943. Tuomas Satmon, Kettering, Northamptonshire, ‘‘An improved 
apparatus for cutting shoe linings, also applicable to other fabrics.” 

3944. Hezexiau VeNMAN and Carles JonN Warne, Gracechurch-street, 
London, “ Improvements in the manufacture of flexible type, inking 

q and rollers used for stamping and printing letters and 


$945. CHaRtes FREDERICK Woop, Birmingham, ‘‘ Improvements in 
machines used in the manufacture of cigars.” 

$946. Witt1aAM BaRKER Patrick, Upper Clapton, London, “ Improve- 
ments in aj tus emplo; the process of filtration in sugar 

Por. December, 

3947. Joun Henry Jonson, Lincoln’s-inn-fields, Lon: “ Improve- 
ments in wheels for vehicles."—A communication from Oliver Simon 
Vreeland, Salamanca, Ca‘ New York, U.S. 

$948. Epwarp Burstow, H Sussex, “A new or improved 
balanci: spring and fittings applicable to roller blinds, revolving 

articles.” 
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* It may be remarked, as cognate to the subject, that in this case the 


court observed, may 
an ob; either to receiving a second for the same invention, or to 
gran a patent for the invention after the first specification has 
ex no Ww no b 

pired, there is principle of la and enactment making the 


patent void if it so granted, 





27. WittiaM Rosert Lake, Southampton-buildings, London, “An im- 
proved brushing machine for cleaning horses.”—A communication from 
James H. Small, Buffalo, New York, U.S. 

29. Epwarp Russe.t Morris, Hampstead, Middlesex, ‘‘ An improved 
instrument for measuring distances on maps, drawings, and for other 
measuring purposes.” 

30. Wittiam LearnamM, Brookfield Engine Works, Leeds, Yorkshire, 
“Improvements in the construction and arrangement of safety and 
other valves, and apparatus in connection therewith.” 

31. Joseru Neepuam, Piccadilly, London, “ Improvements in repeating 
fire-arms, and in cartridges to be employed therewith.” 

33. Micuag. Henry, Fleet-chambers, Fleet-street, London, “ An im- 

roved water gauge.”—A communication from Gustave Joseph Dupuch, 
ulevart St. Martin, Paris.—2ad January, 1873. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

13. Georce Hasettine, Southampton-buildings, London, “‘ An improved 
back chain for cart saddles.”—A communication from William Brain- 
bridge McClure, John Charles Graham, and H. O. Claughton, 
Alexandria, Virginia, U.S.—lst January, 1873. 

25. Josern Tuomas Parwour, Rutland-street, Pimlico, London, “ Im- 





provements in cabs and other vehicles.”—2ad January, 1873. 
37. Perry Green Garpiner, New York, U.S., “ Improvements in rail- 
road car springs.”—3rd Jaauary, 1873. 


67. WitttaAM Roxixsonx, Brooklyn, New York, U.S8., “ Improvements in 
electro-magnetic railway signalling apparatus.”—6th January, 1373. 





Patents on which the Stamp Duty of £109 has been Paid 


85. Ricnarp ArcuipaLp Brooman, Fleet-street, London, “ Producing 
oxygen.” —l0th January, 1806. 

168. GeorGE Spencer, Cannon-street West, London, “ Valcanised india- 
rubber springs.”—18th January, 1866. 

92. TaezopHiLus ALEXANDER BLakety, Park-lane, London, and Jostan 
Vavasseur, Southwark, Surrey, *‘ Projectiles for breech-loading rifles.” 
—llth January, 1866. 

108. James Murpocu Narrer, York-road, Lambeth, Surrey, “* Weighing 
machines,”—12th January, 1866. 


All persons having an interest in been any one of such applications 
cantl tee particulars in writing of their objections to su licati 





at the office of the Commissioners of Patents, within fourteen days of its 
date. 





List of Specifications published during the week ending 
llth January, 1873. 

1179, 1s. 4d.; 1421, 4d.; 1451, 10d. 1453, 28. 24.; 1455 84.; 1461, Is, 2d.; 
1462, 18.; 1463, 8d., 1485 xd.; 1436, 6d.; 1493, Gd; 1495, Bd.; 1502, 6d.; 
1529, 10d.; 1530, Gd.; 1538 Sd.: 1545, 1s.; 1548. 8d.; 1562, 10d,; 1566, 8d. 
1574, 6d.; 1575, 6d.; 1576, 8d.; 1578, 101.; 1579, 104.; 1555, 10d.; 1591, 8d. 
1593, 8d.; 1593, 18.; 1600 1s8.; 1606, 8.1.; 169, Sd.; 1617. 10d.; 1619, 84. ; 
1636, 10d.; 1687, 8d.; 1681, 44.; 1682, 4d.; 1683, 4d.; 1634, 4d.; 1685, 4d, 
1698, 4d.; 1695, 4d.; 1696, 4d.: 1698, 4d.. 1700, 4d.; 1703, 4d.; 1704, 4d; 
1706, 4d.; 1707, 4d.; 1709, 4d.; 1714, 4d.; 1717, 4d.; 1718, 4d.; 1721, 4d.; 1722, 
4d.; 1726, 4d.; 1780, 10d.; 1782, 4d.; 1784, 4d.; 1785, 4d ; 1739, 4d.; 1740, 
4d.; 1806, 4d.; 1902, 10d.; 2024, 1s. 





*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amaunt of — Sums exceeding 5s. must be 
mpton-buildings, Changery-lane, London, 
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ABSTRAOTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 


1952. A. C. Kirk, Glasgow, Lanarkshire, N.B., ‘‘ Steering apparatus, 
cc,” —Dated 28th June, 1872. 

In one modification of the improved i ae a crosshead 
lever is fixed on the rudder stuck, and has end connected to the 
piston of a differential double-acting h; cylinder. The manual 
control is obtained by arranging an 0! steering wheel to act ona 
valve or valves. The necessary ay eee in a valve chest 
p apent nian si ey yen ania to that which hé 

e@ valve or en a position correspo w) 
wishes the oh ms to assume, and the rudder in taking up that position 
relative position. he ligeid tor working the steering agpenstes hes the 
relative on, uid for wor! 8 apparatus e 
pre ino nl im to it by aset of steam pumps, the ordinary 
accumulator or equivalent apparatus not being required. The action of 
the steam pumps is controlled by that of the steering or other apparatus 
worked by the Tiquid under pressure, and when the liquid is shut off from 
such apparatus the pumps stop simply because the liquid has no egregs. 
The pressure, however, of the steam is maintained. on the piston or 
pistons of the pump engines, and on the valves of the steering or other 
apparatus being opened the resistance becomes reduced to what the 
Pp unps can overcome, and they at once start into action. 

1976. J. Mappy, Birmingham, “‘ Certain improvements in steam engines.” — 
Dated 1st July, 1872. 

The novelty of thisinvention consists, First, in obtaining an equilibrium 
balance to compensate the weight of the piston and rod, so that the piston- 
rod shall work evenly through the packing boxes without bearing its 
weight on the under side of such packing boxes; and, Secondly, to in- 
crease the throw of the crank as a means of increasing the force or power 
of the engine without increasing the range of the stroke. 

1982. W. Rogerrson, Johnstone, Renfrewshire, ‘New or improved ogeil- 
lating engine, suitable for steam or other pressure fluid wmotor.”—A com- 
munication.—Dated 1st July, 1872. 

This invention consists of a solid or close hollow segmental piston, with 
its outer surface truly turned —— radially, and rectangular in trans- 
verse section, so that the two free ends are worked or vibrated to and fro 
through stufling boxes into two similarly shaped hollow segmental cham- 
bers or cylinders, just clear of the inside surface, as two single-acting 
plunger pistons, either as a motive engine or as a drawing or forcing 
} winp, by a reciprocating connecting rod jointed at one end to near the 
vuter central part of the segment, and at the other to the crank of an 
ordinary construction of crank shaft carried in bearings furmed on the main 
casting of the cylinders, which forms the bed plate and framing of the 
whole, the length of crank determining the “throw” or stroke of the 
plungers, as in otber engines and —— driven by cranks. Eccentrics 
and a link motion would easily work a single slide valve (as usual) in a 
casing placed in a plane to one side of the cylinders and crank, so as to 
udmit and exhaust, the steam by one port on each side of a central exhaust 
port and close chamber formed by webs between the adjacent ends of and 
from both cylinders. When this new machine is worked as a steam 
engine or expansively it could be made to do so by any ordinary arrange- 
ment of cut off expansion valve and actuating mechanism, or by leaving 
* cover” on the steam ends of valve face; or two engines of this kind 
might be coupled close together to nearly opposite cranks on the same 
crank shaft, so as to work on the compound expansive principle, the 
steain from the high-pressure cvlinder expanding into the valve casing 
of the large low-pressure cylinder of the condensing engine. For pumps 
and fire engines the close chamber between the cylinders (described as 
the exhaust chamber in the dificati or arrang it as a motive 
engine) is either made the inlet or cischarge chamber, and a second close 
chamber is formed between that and the cylinders and the centre or axis 
of the whole, as the converse or discharge and inlet chamber to both pumps, 
and both fitted with discharge or inlet valves accordingly ; and for giving 
a constant jet or stream, au ordinary air vessel is fitted to the discharge 
chamber leading to the forcing hose or pipes. 

1990. H. J. H. Kine, Glasgow, Lanarkshire, “ Apparatus for obtaining 
motive power, for pumping, or for measuring liquids.”—Dated 2nd July, 
1872. 

This invention comprises motive power apparatus of the kind having 
pistons reciprocating in cylinders, and the improved apparatus is alse 
upplicable with certain modifications or additions for pumping or for 
iueasuring fluids. The distributing valves for admitting steam or other 
motive fiuid to the other different parts are contained within the 
cylinder and do not require external gearing for working them. What 
is known as a differential piston is weed, having the effective area of one 
side about double that of the other. The motive fluid has constant 
access by a side pipe to the smaller area, which will generally be the 
under side, and when it is lifting the piston upwards the upper and 
larger area isin communication with the exhaust through the piston 
and through a tubularrod. ‘There are one or more ports through the piston 
having valves which, when the piston is rising, are kept closed by the 
pressure up against the under side. These valves are connected by stems 


passing through the piston ports to a cross piece above, which 3 








tat 





bination with this machine is arranged to these imp: t 

team meri ak Ck ee square inch may be 

applied, small and sensitive spiral or other springs are whereby 
ht variations in the load can be in accurately, al the 

total pressure may be considerable. , 

2018. Bo Westincuouse, jun., London, “ Brakes, dc.”—Dated 4th July, 


This invention relates to the arrangement and construction of the 
levers, rods, and links by which brakes are worked on railway carriages, 
in such a manner that the operating power shall be distributed equally 
or in any desired proportions over the several brake blocks, that the 
brakes can be worked either by the ordi: hand apparatus or by pneu- 
matic or other power or by both, and that the slack of the a og can 
be readily taken up so as to allow for the wear of the he ty « locks. For 
this purpose a system of levers, rods, and links is arranged so that the 
brake pend can be applied to ove end of either of two levers, the other 
ends of both acting on the brake blocks, and the two levers being con- 
nected by a link and by a spring for releasing the brakes. Means are 

vided for pee the leve’ on each set of brakes for working 
em by a hand lever for stopping set of blocks in their back stroke, 
so as to insure the release of all of them, and for adjusting the position of 
the levers to allow for wear of the blocks, 
2026. H. Unry, London, “ Impr ts in l tive engines.”—Dated 4th 
July, 1872. 

According to this provisional specification the boiler is formed of three 
parallel cylinders; the driving wheels are placed between the central 
cylinder and the outer ones. 

25. J. =. Sesaeen, London, ‘‘ Cabs and other vehicles.”—Dated 2nd Janu- 
ary, 1873. 

One part of this said invention consists in constructing a cab or other 
similar vehicle with a door or pair of doors under the driver's seat, which 
is placed at the upper part of the back of the vehicle. Another part of the said 
invention oonsists in arranging a seat or seats just inside the said door 
or doors and making the same adjustable, so tt they may be moved 
out of the way to leave a clear passage into and out of the cab, and let 
down upon suitable supports when the doors are closed. Another part 
of the said invention consists in mechanism whereby the opening and 
closing of the doors, and the adjustment of the seats, may be effected by 
the driver in his seat. Another part consists in constructing the body 
of a cab or other vehicle of sheet iron or other thin metal, and another 
part consists in making the shafts or poles of cabe or other vehicles of 
metal tubing, or hollow metal bars, or 
37. P. G. Garpiner, New York, U.S., “ Railroad car springs.”—Dated 3rd 

January, 1873. 

These improvements relate to elliptic steel ine. The invention con- 
sists, First, in hinging the bars of which the elliptical portion of the 
spring is composed alternately upon the locking or front pin, Secondly, in 
constructing the elliptical bars which constitute the two sides of the spring 
with sucharatio to each other that there will be aneven number of bars on 
one side and an uneven number on the other. Thirdly, in thecdnstructiou 
of a central holding clip or clamp in two parts to admit the bars within 





= by eyes formed by bending the ends of the bars. Fifthly, in com- | 
ining with the elliptical square or round bar spring thus constructed 
a vertical spiral and auxiliary spring and sectional bolt. 








Class 3.—-FABRICS. 
Including Machinery and Mechanical Operations connected with | 
Preparing, Manufacturing, Dyeing, Printing, and Dressing | 
Fabrics, dc. 
1958. R. T. GILurRaND, Over Darwen, and J. Watmsiey, Blackburn, | 
Lancashire, ‘* Machine for ‘ looming.’” — Dated 28:h June, 1872. | 
This invention relates to the construction of a machine for looming er 
iecing the two “ ends” of yarn, that is to say, the heald “ ends” and the 
m *‘ ends,” this heretofore being performed by hand by “twisters” or 
“ loomers.” 
1959. H. Rawson, Newtown Nelson, Lancashire, ‘‘ Looms for weaving.”— 
Dated 28th June, 1872. 

This invention relates to the application and use of an improved means 
and apparatus for mounting or securing the picker spindles of the shuttle 
boxes of looms for weaving, whereby inventor is enabled to dis 
with the spindle — heretofore employed, and obtain a ready means 
of adjustment of the spindles when shortened through wear and tear. 


1960. W. R. Harris and J. HoLpinc, Manchester, “‘ Healds.”"—Dated 29th 
June, 1872. 
This invention ists of i ts in and additi to a patent.of 
William Randal Harris, dated the 25th of February, 186%, for fixing metal 
eyelets in yarn. The inventors multiply theac parts in the eyeletting 
machine so as to make it capable of fixing several eyelets at one opera- 
tion. According to a Second part of the invention they form a warp of 
eyeleted yarn, and weave the yarn together at intervals to make com- 
plete sets of healds, or they secure the ends in the warp between grooved 
rods of wood which are cemented, screwed, riveted, or otherwise fastened 
together so that each pair of rods forms one of the heald shafts. 
1966. G. Lowry, Salford, L hire, ‘Hackling hines.”"—Dated 29th 
June, 1872. 
This invention consists in the constructien of sheets of hackles and 
bars of different pitches to — broken fibre or waste of flax. In 














the top of the cylinder on the piston, nearly completing its upward 
stroke, and causes the opening of the valves. At the same time another 
valve on the cross piece closes the exbaust outlet in the top of the piston. 
In consequence of this change of the valves the motive fluid passes 
through the piston to its upper side and causes the piston to descend ; 
and, when the piston reaches the bottom of its stroke, the valves become 
reversed by coming in contact withthe bottom of the cylinder or with 
stops, and the piston rises again. When measuring fluids a compara- 
tively very small cylinder is made capable of furnishing a very accurate 
record of the passage of a large quautity of water or other fluid by fitting 
a peculiar proportional valve in connection therewith. 
2011. E. Newsoip, Nottingham, “ Furnace bars.”—Dated 3rd July, 1872. 
The novelty of this invention consists in having an alternate groove on 
each side, in the centre of which a nozzle or its equivalent is placed, thus 
affording a large saving in the consumption of fuel. 


7, 8. ALLEv, Glasgow, Lanarkshire, N.B., “‘ Steam engines.”"—Dated 5th 
uly, 1872, 

In what may be termed a boiler element or section as made accoiding 
to this invention there is a central cylindrical, conical, or other water 
space or body, surrounded by an anuular flue or fire 5 , outside of 
which there is a water space formed by two concentric shells. The flue 
or fire space is crossed by a number of radiating tubes, the inner ends of 
which are fixed in the central body, whilst their outer ends are fixed in 
both the outer shells. The outer parts of the tubes thus serve as stays to 
the outer shells and cross the water space between those shells. The 
inner ends of the tubes are open to the interior of the central body, and 
their outer ends are closed or fitted with screwed caps made water-tight 
by internal cups of lead or other suitable yielding material, whilst one or 
more holes are formed in the parts of the tubes between the two shells. 
The water can thus circulate freely through the tubes from the central 
body to the outer water spaee or vice versd. For a small boiler of the 
vertical class a single element is taken, and in case of marine or 
other boilers where large power is required a number of the elements 
may be combined together and arranged vertically or horizontally. 





Class 2,.-TRANSPORT., 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1987. J. Fiztpinoc, Manchester, “ Apparatus for conveying signals from 

one person to another in railway carriages.” —Dated lst July, 1872. 

This invention consists in the use of a vane which is forced outward or 
upward by a spring when released from a catch connected to acord within 
the , and in causing the motion thereof to explode a detonating 
ball or ignite combustible material. 

1994. A. Kay, Ince, near Wigan, Lancashire, “‘ Machine of wood and iron 

for ice-breaking and bevelled swinging drawing paddle for boats or barges 
on still water.” —Dated 2nd July, 1872. 

The machine is to be worked by manual labour or steam power connec- 
tion, between the power used, to be by one or two levers running fore and 
uft over the bow deck and down to the water working on pulleys, the 
extremities of the said levers to form the ice breal e paddl 
are hung on the inside of the levers lower or higher as . 
outward motion of the levers causes the paddles to swing forward, the 
backward motion bringing them down into the water, forcing it back- 
ward and the boat or barge forward. 

2009. H. D, Furness, Whickham, Durham, “ Weighing and lifting machine.” 

— Dated 8rd July, 1872. 

This invention 8 to improvements in hydrostatic weighing and 
lifting machines, which are so arran that the weight borne by each 
whool or pueatave of the bend by each of the springs of a loco- 
motive carriage or wagon can be obtained with ease and accuracy. It is 
also applicable for adjusting the springs so that the load may be properly 
distributed over & series of springs ; by such proper distribution of the 
load steadiness and stability of vehicle is o! thus effecting a great 
saving in wear and tear, as well as greater security, particu lary when 
iunning at high velocities, , The differential pressure gauge used in com- 








ig t speeds of hackle sheets by pulleys of varied diameters 
providing hackle bars with slots and teeth, and further in coupling and 
driving two hacklinz machines ther, carrying the holders round from 
one machine to another, and fo a compound hackling machine. 
3958. G. Haseitine, London, “* Machines for breaking or tearing rags.”—A 
communication.—Dated 30th December, 1872. 

The said invention relates to a machine for bi or tearing one 
part of a woven fabric to facilitate removing that part of the said fabric 
and preserving the other. In its best form the said invention consists 
mainly in two or more breaking cylinders or breakers, each of which 
cytindars has annular grooves formed in it, the said grooves being wholly 
or partly filled with india-rubber or other suitable elastic menereal. The 
cylinders are placed el to each other and pressed together in pairs, 
so that the metallic rings prcjecting from each cylinder between the said 
grooves shall work against the rubber rings of the other cylinder, the 
object of the invention being to stretch the cloth which is fed between 
the said cylinders and to break those threads of the cloth which run 
purallel to the axes of the said cylinders. 





Class 4.-AGRICULTURE,. | 


Including Agricultural Engines, Windlasses, Implements, Flour | 
ills, de. 
1986, A. V. Newton, London, “ Tilling impl ts."—A ication. — 
Dated 1st July, 1872. 
The improved moéce of ting the mould board of ploughs consists 
in tipping such mould-board to throw the plough out of work or to 
reverse the plough by bending knuckle-jointed struts, and when one or 
— of them is straightened the depressed share will be held firmly in 
position. 








it. Fourthly, in connecting the elliptical bars at th ds to the be | gas 
caus ieemeats tar teat Gees eon ie nae | the back of the gas ring plate ls made spherical, and is received in a corre- 


| a vertical slot formed in the solid breech case close to the 


| which works A 4 through a slot in the t 
e link being slo’ 


' strike the piston in the axial line of 


mainly in the peculiar construction of the various links and the 
combinations with each other of the various parts. 





Class 5.—BUILDING. 
Including Brick and Tile Maehines, Bricks, Tiles, Drain Pupes, 
and House Fittings, Warming, Ventilating, dc. 
2004. W. Tuwaites, Brixton, and E. Foxpevitie and G. Bertin, London, 
“* Preserving walls from dampness.” — Dated 2nd July, 1872.. 

This relates to an improved composition or admixture of ingredients 
for po to or upon damp or other walls and surfaces, for the pur- 
pose of preserving them for forming a body capable of receiving paint, 
colour, or other coating. 


Class 6.—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, de. 
2010. J. Ving, sen., J. Vine, jun., J. Brown, and J. A. Sxiuxwer, East- 

rne, Sussex, “ Fire-arms.”—Dated 3rd July, 1872. 

The —eneeess eet Se aes one for each series, and 
these chambers are compartments formed around and parallel 
to the axis of a ho ylinder. The it to this cylinder is a 
step-by-step one, so as to bring each com; ent in succession over a 

e to receive and deliver each charge in su intu one of a series 
of separate compartments in a feeding plate, which is also caused to 
revolve for that purpose beneath the referred to. Whilst one of 
the compartments in this revolving ——. plate is brought under the 

e to receive a c) , another thereof is brought op te the breech 
of a barrel when one end of a lever operated 3 a tappet from the driving 
axis acts on that charge to force it into the 1 for the time opposite 
to it. The opposite end of this lever in its return motion acts as a spring 
hammer to force the needle into or otherwise fire the charge in another 
barrel for the time opposite that end of that lever. An eccentric or tappet 
on the main driving axis operates a lever or driver to give the sequlaibe 
step-by-step motion to the plate carrying the series of barrels, and that 
= by fey gear gives —— ae motion ir the ite for the 


eeding e 
driving axis holds 
of compartments is held in tion 
one stud or projection from fe 
be given to that cylinder, and then another stud or projection effects the 
desired motion. An extractor for ne cartridge is operated by a stud 
or tappet from the main driving The whole of the parts are 
enclosed by a cover, 


2025. J. Vavasseur, London, “ Breech-loading ordnance.”—Dated 4th July, 
1872. 
This provisional potietine describes employing a gas ring fitting into 


a parallel recess at breech end of the barrel ; the gas ring rests against a 
ring plate fitted into the wedge or block by which the breech is closed ; 





| sponding recess in the wedge or block. 


1592. J. Farqunarson, Blairgowrie, Perth, “ Breech-loading fire-arms.”— 


Dated 25th May, 1872. 

This i ti ist imp its in the “actions” of self-cock- 
ing breech-loading rifles in which the breech block slides up and down in 
breech end of 
the barrel, the last part of the downward action of the breech block 
actuating the extractor so as to throw out the empty cartridge case, all, 
together with the cocking of the h , being effected by the down and 
up motion of a main lever below and near the front of the trigger plate, 
having the long acting handle - when the are in fi position— 
clasped close up to the under side of the r mew or to one side 
of the gun by being bent laterally and upw: nature of the inven- 
tion consists in the construction and arrangement of certain new or 
improved , and in their combination with the well-known old 
of the said class of rifles, all substantially as follows :—In fix: 1 the 
working parts of the action to the trigger plate and guard (formed in one 








| piece) by plain point pins passed trough them and checks or Projecting 
the slot 


wings or arms; the whole being inserted or withdrawn throu, 
of breech box, and a long slotted recess in under side of ee case and 
its lower fixing tail strop, all formed in one with the upper fixing 
tail strop, both strops securing the whole to the stock by sunk into 
the wood with screws above and below. The rear end of the r 
plate, with the main spring secured on its upper side, is first inserted into 
a retaining notch in the said slot of the lower strop, when the front end 
is forced up with the breech block into its slot, and the whole fixed at 
the front end by the strong joint pin of the main lever through its 
eye and joint holes in the checks of the trigger plate and close sides of the 
breech case, which retains all the pins in position when the “action” is 
thus fixed in its place, so that they cannot fall out. One modification of 
the improvements (when the “action” is thus in Meee yf position) con- 
sists in the main lever being jointed to the lower sides of the breech block 
by a vertical link either direct or to a ental arm formed on the lever 
r plate, one of the joints con- 
tted to allow the hammer and the 


back by the ordinary spiral 
po! Pil dunt taee dl ton aaa oe 
ears, one at each side of it at the upper slotted end of the link 
actuating breech block, the last part of the downward motion of which 
starts and throws out the empty cartridge case either by the improved 
differential fulcrummed extractor for which the petitioner obtained let- 
ters patent, No. 3178, dated 3rd December, 1870, or by a new or improved 
means of doing so, by first s' cartri: case, when tight, by a 
vertical arm on the extreme end of the main lever acting on the back of 
the — part of the vertical arm of the extractor direct, after which the 
lower face of the breech block would strike a short horizontal arm on the 
extractor and throw the case swiftly ry by this = be assisted or 
done by a spring on the acting face of the ver or extractor, 
which, being compressed in starting the case, would be free to throw it 
out after being loosened. By these improvements the simultaneous 
motion of the said main lever (which draws down the breech block and 
extracts the cartridge case) also cocks the hammer, E the note action 
of a new ——— rod jointed to the top D pee’ of the fulcrum eye of 
the lever in front, and having its back free en ‘ided by a link or a slot 
to act in a notch or recess in the front edge of the eye or tumbler of the 


n th 


| hammer above its spindle, or it may be by the drawing action of such a 


rod jointed below the fulcrum of the lever and linked a@ segmental 
slotted joint to the lower side of the tumbler; the fulcra of the lever and 
hammer in the first case being kept low down, the head of the hammer is 
made to strike the back end of the piston in the centre, ving an angle 
down below the upper strop, but in the lattcr case in which the fulcra are 


| aaeup 0 allow the new pulling cocking link or rod to be reciprocated 
ear 


upper side of the trigger = the hammer may be made to 


mental to work up through a 
strop, or by fixing the hammer on 
only in the centre with the main spring S—_— 
its segmental head a ee 

the outside of the breech case, and Co Sead eo ee eee 
laterally Soak > par 





1993. J. Hotmes, G. T. Homes, and F. R. Hotmes, Norwich, “‘ Machinery 
Sor elevating, raising, and stacking hay, cora, straw, and other sub- 
stances.” —Duted 2nd July, 1872. 

The elevator trough, with the necessary gearing, is fitted toa suitable 
framing, and instead of having wheels and axles for removal or transport, 
the trough with its framing is placed on a truck or carriage having a 
centre pinto, pedestal, or pin, so as to form a centre around, and from 
which the whole may be caused to revolve. The feeding hopper is so 
arranged as to be out of the way of the horse track, and so that 
= wagons or carts may be unloading into the elevator at the same 
time. 
$962. W. A. Woop, Hoosick Falls, New York, U.S., ‘* Mowing and reaping 

machines.” —Dated 31st December, 1872. 

This invention relates te means for raising the ba mages | frame and the 
finger bar connected with the said vibrating frame, and for controlling 
the outer or divider end of the finger bar; also to the manner of sup- 
porting the driver's seat, whereby it is maintained in a uniformly hori- 
zontal position, or nearly so, when the cutter frame is vibrated and the 
means for protecting the oil holes to the journal bearings from dust 
and dirt, and consists, First, in providing the heel o—_ or pivot to 


gment y 
with the said shank oa. and connecting the said sheave with either 
the lever or frame, or with both of them, in such manner that the chain 
may be made to raise the outer end of the finger bar, and also to act asa 
stop to limit its downward movement when passing over dead furrows. 
Secondly, in mounting the seat standard loosely on the axle and con- 
nec! it by a link with the tongue or pole, or the tongue or pole plate, 
in such manner as to remove the weight of the driver from the tongue or 
pete, sae the aan gee ly hold the oo =o ee horizontal 
lependen’ ue or pole ibrating e ; and, 

and adjustable oil hole covers over 





tie Jounal beastie a bearings by effectually 

wl pro- 

tected from dust and other o! matter. say | 

13. G. Hasextine, London, “‘ Back chain for cart saddles.”—A communica- 
tion.— Dated 1st J ! 


— ‘anuary, 1873. 
This invention is a back chain for cart saddles which is provided with 





rollers for the purpose of easing its movement in the groove of the saddle 
; and permit it to readily adjust itself to the varying Papert gion 


shafts as the w. of the cart or dray pass over uneven 


oblique direction in 
these oblique directions the pis 
feather at oe ee eee 
the back face or wall of the breech case. By another the 
cocked er 


be reciprocated with it through 
two pendent or links hi 
tions, or by slotted connections below with the hammer, and 
fulcrum pushes it down so as to cock it. may 
strike the piston lying at an angle downwards when its fulcrum is kept 
low, or when laid at an angle to the one side, and the 
with the hammer placed on the Another 
on 


: 
I 








Jan: 17, 1873. 


THE ENGINEER 





= —7 





which its the from lost when % 
art bind ae way Reape) npr stopper being when firing, 





Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, ‘anufacture of Dress, dc. 

1957. W. R. Laxe, London, * Fastenings.”—A communication.—Dated 28th 


J - 1872. 
This invention relates to devices for fastening the rails and posts of 
and is also applicable for securing parts to admit of 
their ready separation, and consists in the combina‘ of a hook and 


slotted wedge, the hook being so arranged within a sleeve or socket as to 
have movement therein, and the wedge to act 
said sleeve and wedge-shaped projections upon the end of the bolt. 


1975. W. Downina, Battersea, “ Manufacture of flooreloth, dc.” —Dated 29th 


‘une, 
This invention consists in subj cork shavi: or dust to the 
action of nitric or nitrous acid (diluted if required) either in a gaseous 
or liquid state, or in combination with other mineral or vegetable acids ; 
but nitric and hydrochloric acids may be used in equal parts, water, 
gl e, or off being added as necessary. The solution may be 
facilitated by heat, and ap is then added, or it may be first mixed with 
the cork. solution is then spread on any suitable fabric, or it may 
be mixed with waste fabrics and made into floorcloths and other articles, 
coloured and printed. 


1981. J. Bewsner, Great Ilford, Essex, “‘ Window-sash fastenings.”—Dated 
lat July, 1872. 

The bolt instead of being on a fixed centre slides, so that after be’ 
turned into the catch, asin an ordinary fastening, it is forced by means o 
as ae into a stop, from which it cannot be withdrawn except from the 
inside. 


1983. W. Marruews, Chelmsford, Essex, ‘‘ Movable cover or top for show 
cases or bores.” — Dated lst July, 1872. 

In some trades, and more vularly in the fancy biscuit trade, it is 
customary to supply the to the retail dealers in g' vered boxes 
or cases usually of tin, more or less ornamented, with a view to be dis- 
papee in the shop window. The glass cover is made to lift bodily off the 
box or case so as to afford access to the biscuits or other goods, whilst it 
at the same time enables the goods inside the box or case to be readily 
seen th th the transparent medium of the glass lid or cover. It bas 
been found in practice, however, that these covers uently become 
broken in transit, whereby the utility of the entire box or case is 
destroyed. Now, ding to this i tion, it to — 
a separate loose top piece or frame (more or less ornamented if 

— sides to which another frame containing a sheet of glass an 

vided with a suitable catch or fastening is The sheet of glass 
is itself contained within a light tin frame or border, which is loosely 
fitted into the hinged frame and secured by side lugs, this inner loose 
frame or border being made to draw out to receive a fresh sheet when 
required. The main top piece or loose frame is intended to be fitted like 
an 0 loose lid on to any ordinary box or case in substitution for 
its metal or wooden lid, thereby converting it for the time being 
into a show case, whilst should any injury occur to the glass the entire 
case is not rendered useless, since a new top or cover can be readily 
applied, or the case may be used again with its original lid or cover. 
1985. W. E. Gencr, London, “‘ Tree-block or shaping apparatus to be used 

e ~ manufacture of boots."—A communication.—Dated lst July, 

‘ 

This invention relates to an apparatus for bending or shaping the 
upper or leg ofa boot, and is composed of a lever, heel jaws, bending or 
shaping block, tenon piece, foot jaws, and press screw. The leather 
ha been passed over the block and ni in the foot and heel jaws, 
the screw is turned, causing the lever an pens ae en to recede from 
each other, the lever in retiring rising along an inclined plane, and thereby 
lifting the shaping block while paling the back of the leg of the boot. 
The leather having been moistened soon takes the required form 
ss Sm, Totnes, Devonshire, “‘ Sewing machines.”—Dated 2nd 

y, 1872. 

The machine is driven by a friction pulley and strap communicating 
motion toa horizontal shaft jointed to needle bar, the latter carrying an 
inclined plane, which acts st an inclined p) 
lift it forwards ; a pin on reel bracket acts on feet lever to lift it off the 
work while a spring throws it back. All parts of the machine except 
the looper are visible. 

1998. W. Evans and H. Cocuraneg, London, “ Knives and forks.”—Dated 
2nd July, 1872. 

According to this provisional specification knives and forks are screwed 

to their handles and secured by cement. 


aaa > cy Edinburgh, “Shades or blinds for windows.”—Dated 6th 
uly, 2 

This invention substantially consists in forming the bars or lathes of 
Venetian and louvre window blinds (whether movable in or with their 
frames, or hung and actuated by cords or other equivalents) wholly or 

ly of glass, and in making the said bars of ordinary, polished, or 

coloured sheet glass, or it may be ground or otherwise dimmed or orna- 
mented with figured devices, er with paints or figured papers on the 
surface, or in plain or ornamental stained or coloured glass, and they may 
be made in individual bars of a yy or other equivalent shape, in 
cross section, so as to strengthen them in the centre longitudinally, as by 
ribs on one or both sides, or tubes in the centre, into which elastic 
metallic or other rods may be inserted, all for the like rpose of 
strengthening them longitudinally; and they may be swivelled or moved 
by pins or holes formed in their ends, fu med in corresponding 
holes or pins vely in the fulcrum and moving parts of their 
frames to which they are attached, or by the ends of the 
rods ing through the tubes, when these are used, or b 
metallic clips d d or ited to the ends of the bars wi 
ee or holes fixed on these clips. When the bars are very long, as for 

roal windows, they may be made shorter, and only form the central 
part of these and the blinds between the end parts s: and ac- 
tuated by the cords and bands, and attached to these by light metal 
clasps or socket pieces, sec by small screw or clip 
through holes with a washer of india-rubber or other soft substance in- 
terposed between the glass and the metal, to prevent their breaking when 
being worked and used. 














Class 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

1951. J. H. Jonnson, London, “ Preserving butter.”—A communication.— 
mite in a nag ~ + tially in preserving butter, grease, and 

invention cons! essen , an 
other fatty tters, by introduci Y the said substance into a metallic 
ae to which no solder is applied after the fatty matter has been 
introduced therein, such placed inside an outer air-tight 
metallic casing and isolated by means of suitable or 

supports, so as to leave a surrounding space, which is filled in with a 

liquid charged or saturated with carbonic acid gas of sufficient pressure 
bulge outwards the ends of the said outer casing, and thereby to 

impart greater resisting power thereto. 

1954. 8S. Cuatwoop, Bolton, and J. H. Cou. Falmouth, “ Separati 

or dressing tin."—Dated 28th June, 1872.” - _ 
wy to cation the ore is furnaced or dried, 





and sorted by currents of air. 
1984. W. E. Gzpar, London, “ Process of preparing phosphorus.”—A commu- 
mication—Dated lst July, 1872. v - 
8 process consists in steeping, say, 100 parts of calcined bones or of 
; Phosphate of lime, in about ten times their weight in water, 


ad from 96 to 100 of sulphuric acid or an equi- 
valent quantity of a more hydrated ecla, the mhely bal left in contact 
til decomposition. The acid solution is thes from 





or keeping cool or and articles, 

apparatus has an inner chamber, between which and its next surrounding 

metal Sy cneter neal cede hes ae ee 
obtained in 


anether metal casing another space 
Shared odie man Goonk. . 








1997. W. E. Newton, London, “‘ Hardening steel.”—A communication.— 
Dated 2nd July, 1872. 

This invention consists in the surface of tho steel without 
jee mee he dy dee dy Ce the surface of the steel to be so 
hardened while in motion to action of a surface in contact moving at 
a very high velocity. 

2020. J. F. Stewart ee. Derry, Middlesbrough, ‘‘ Puddling furnaces.” 


dling or decarbonising chambers are arranged one at each 
= other at the back. From thefur- 


Se eee gearing, 
See oe fan is driven by an engine deriving its steam 


—= 2. tome, Neweastle-upon-Tyne, ‘Treatment of gases.”--Dated 5th July, 


This provi cification describes the transformation of the car- 
bonic acid gas contained in the gases of combustion into double its volume 
of carbonic oxide by causing it to absorb carbon. The deoxidation 
of acids contained Eo ths fames and gases in order to obtain the sulphur 
&c., in a condensable state, and carbonic oxide gases from the oxygen they 
contain for re . The supplying of sufficient heat when the waste 
heat is not enough for the absorption and transformation of the gases 
by the com ion of a certain quantity of the carbonaceous matter 
through which they pass, and the transformation of the gases of such 
combustion into an inflammable The deoxidation of oxides and sul- 
phates contained in the fumes and gases by the same way as described for 
the treatment of acids. 

mm, W. We.pon, Putney, “‘ Utilisation of dilute chlorine.”—Dated 6th 
uly, 1872. 

This invention consists in converting dilute chlorine into strong 
chlorine by absorbing the dilute chlorine by milk of lime in such wise 4s 
to form a mixed solution of chloride and hypochlorite of calcium, and 
then treating that product with g or aq’ ydrochloric acid ; 
in converting dilute chlorine into strong chlorine by treating the dilute 
chlorine by milk of lime in such wise as to form a mixed solution of 
chloride and chlorate of calcium, and then treating that product by 
gaseous or aqueous hydrochloric acid ; in employing a closed still for the 
reaction between aqueous hydrochloric acid and the product of the treat- 
ment of dilute chlorine by a milk or a solution of an oxide or of a salt ; 
in certain methods of working such a still; in certain a ments of 
a tus and modes of working for effecting the treatment of the dilute 
diesine by a milk or solution of an oxide or of a salt ; and in the employ- 
ment of weak hydrochloric acid from certain sources for the decomposi- 
tion of the products of such treatment. - 

3968. G, T. Bousr1eLp, Sutton, Surrey, “ Manufacture of steel.”—A com- 
munication.— Dated 31st December, 1872. 

The invention has reference to the manufacture of steel by the hydro- 
carbon process, and consists of two parts. The First part of the invention 
comprises two imp’ ts in the apparatus for practising the process. 
The first part of these improvements consists of a retort provided with 
two or more open fitted with suitable doors, heated by two or more 
fire-boxes, phe pe supplied with a hydrocarbon by means of pipes suitably 

to deliver the hydrocarbon to the retort either from an elevated 
reservoir or from aforce pump. The Second improvement consists of 
the combination of the before-described retort and its appurtenances, 
with pipes for supplying to the retort air which has been deoxygenated 
by it through incandescent charcoal or other fuel. The Second 
of the invention sists in the facture of steel directly from 
ron ore, by first reducing the oxide of iron to the metallic state b 
cementing the ore with c or other carbonaceous material ; and, 
second, treating the reduced ore with heat and hydrocarbon vapour, with 
or without oxygenated air. 

















Class 9.—ELECTRICITY.—None. 





Class 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
8818. P. Fraise, Paris, “‘ Portable cooking apparotus.”"—Dated 17th 
December, 


, 1872. 

This invention consists in improved culinary apparatus arranged upon 
a movable platform, whereby the cooking of soldiers’ food in ens 
is rendered, mnv.c Wholesome and agreeable, and its preparation facili- 
tated. 

3875. B. Coon, London, “ Machinery for filling moulds."—A communica- 
tion.—Dated 21st December, 1872. 

The features of novelty which constitute this invention are, the 
arrang’ it of hinery and apparatus for filling moulds with moist 
and soft clay and other plastic materials. in which a pug mill having 
orifices at the bottom thereof capable of closed by sliding valves or 
doors is combined with a trave' bed or table for ae a mould or 
a series of moulds, as represented in the drawings annexed to the com- 
plete specification filed herewith. 

3904. W. R. Triscorr, Plymouth, “‘ Pipes.”—Dated 24th December, 1872. 

This invention consists in forming the bow] of the pipe of two portions, 
the ‘upper one of which is hinged to the lower by means of a hinge on 
which it is free to turn, and capable of pang, eee in ition by 
aspring catch or stud on the opposite side. e interior of the upper 
portion of the bowl is of a conical or other suitable form. The lower 
portion of the bowl and the stem of the pipe are readily cleansed by 
turning back the upper part of the bowl, when the oil resulting from the 
combustion of the tobacco can be removed from the lower of the 
bowl and the stem cleared by blowing or by passing a or other 
suitable agent through it. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

CONDITION OF THE ORDER BOOKS AT THE IRONWORKS: A mode- 
rate trade doing—THE CONTEST AS TO PRICES BETWEEN LEADING 
HOUSES—CIRCULARS OUT FROM EARL DUDLEY AND MESSRS. 
BaRROWS ANNOUNCING A RISE—OTHER FIRST-CLASS FIRMS 
UNALTERED—SMALL MAKERS REQUIRING HIGH RATES: Quota- 
tions given ~THE GREAT PRICES OF COAL—LOCAL TRADE AND 
LEGISLATIVE ITEMS. 

Tue ironmasters generally are at present moderately supplied 

with orders for most of the denominations; but, as a rule, no 

more than moderately supplied. The best thin sheet makers are 
pave the best off. Most of them can see several weeks a head ; 
yet they have determined to make no alteration in prices. This 
is so in respect of Messrs. E. P. and W. Baldwin (of the Wilden 

Works), and the Cookley and the Hope Companies severally and 

jointly. The result is the more grati inasmuch as for coal 

that one at least of these companies use they have to pay an ad- 
vance upon former contracts of 3s. 6d. a ton—coal from Cannock 

Chase pits that was before charged 12s. 6d. being now 16s. at the 

aie Messrs. Baldwin’s quotations remain as in November, viz., 

£ 

Doubtless thin sheets are at a high range in prices which they 
have till recent times never occupied ; but such action on the 
part of that section of the trade which is the best off for orders is 
strikingly indicative of a desire to keep business at a steady pitch, 
and to prevent as much as possible the disposition to advance 


uarters, 

It was made known on Wednesday that Messrs. William Barrows 
and Sons had, by circular, officially notified the rise of 20s. per 
ton upon which they determined at the close of the Birmingham 

uarterly meeting last Thursday, and that all orders executed 
dince the 20th ult’ will be charged at that rice. We have now to 
tative of the Earl , who, as stated 
the week, came to a similar determination also 
at the close of the Birmingham quarterly meeting, has likewise 








provided officially notified his resolve. has been done in a circular of 
ually which the following is a copy :— 
Round 


Oak Ironworks.—Address, the Priory Offices, 
“Dudley, 14th January, 1873. 
“Dear Sir,—I beg to inform you that all orders for finished 








£12 10s. 

for bars. I do not, however, learn that either the £12 or £12 
10s. prices are being given in the cases I cite. At the same time 
first-class firms, like those of Messrs. Bradley and Co. whick. 
title the concern of which Mr. W. O. Foster is the is com- 
mercially known), withthe New British Iron Company (of which 
Mr. Hunt, the ex-chairman of the trade, is the 
petetor), essrs. Philip Williams and Sons, Messrs J. and 

, and the Chillington Iron Company, have all sold at £12 for 
bars, and it is not their intention at present to make any altera- 
tion upon those quotations, I don’t think that I am i 
what should not be stated when I mention that there is no iron- 
master in this district who is more convinced of the importance of 
the trade being just now —- 4 maintained in a steady position 
than Mr. W. O. Foster, a man whose views have for so many years 
exercised a considerable influence upon the action of his fellow- 
ironmasters. 

igs are very firm, and if he could supply the iron the Earl of 
Dudley would have no difficulty in bootie orders to a large 
extent at over £7 per ton. In fact, such terms have been declined 
on his lordship’s behalf. First-class pigs of this and other districts 
were firm to-day (Thursday). Producers generally of this district 
are reluctant to quote, owing to the fears they entertain of the 
price they may yet have to give for fuel and stone. This is the 
case even where firms are concerned who usually get their own 
minerals, for there is abundant room to fear that the continued 
flooding of their own mines will compel them to purchase raw 
materials to mY their furnaces going. 

The continued encroachments of the water, and the high price 
of fuel, otherwise occasioned, is checking the disposition that had 
before begun to be seen to blow in more furnaces. The determi- 
nation of the pig iron firms out of this district to maintain such 
high rates as £7 10s. (short weight) for Barrow grey forge, for 
instance, is checking trarsactions. 

Sheets were much sought after to-day for galvanising and for 
stamping purposes. For the former kinds £16 10s. was required, 
and the makers of the latter were firm at £17. The transactions 
were not extensive, though the inquiries were numerous. 

Foreign merchants do not report so good an inquiry from certain 
leading markets, and the last deliveries from Australia were to- 
day declared to have been of only small significance as to general 
goods. At the same time some of the travellers who have just 
resumed their journeys are sending from the leading home 
markets better order sheets for certain important Birmingham and 
Wolverhampton goods that are of greater value than usual during 
January. This it is that is leading to a considerable inquiry for 
sheets. In other descriptions of iron the new business is not large, 
though most establishments are much better off than they have 
been for a few weeks past in all the departments. 

Best coal is quoted in Birmingham to-day at £1 3s. Upon this 
price the changes are rung, until at the end of six different quota- 
tions, according to quality, the hizh figure of 13s. 6d. is reached 
for ‘screened slack.” These are the quotations of the C. 1 
Chase Railway Company, and they include delivery. 

The Warwickshire coalmasters have had to put up the prices of 
their commodity 2s. 6d. per ton. A resolution to this effect was 
come to on Saturday last, when it had been determined to concede 
the demand of the miners, and allow their time in the pit to be 
nine hours instead of ten and a-half, and the actual work time to 
be eight instead of nine hours. 

The Birmingham Town Council are still discussing methods for 
effectually disposing of their sewage. Two further meetings have 
been held, and still the subject remains to be again deba 

The Commissioners of Bilston are similarly exercised. On Wed- 
nesday evening they determined to spend £700 in filtering beds, 
from which the water is to be run off, according to the plans of the 
surveyor of the board, into the Birmingham Canal. The recom- 
mendation of the chairman that an engineer experienced in sewer- 
age work should be called in was rejected because “‘ they should 





| have to pay him not less than £25,” 





NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 


THE MANCHESTER MARKET—WORK AND PROSPECTS IN THE IRON 
MANUFACTURING DISTRICTS—NEW IRON WORKS—THE PRICE OF 
COAL—THE LANCASHIRE COLLIERS AND THE SovurH WALIS 
STRIKE. 

THE demand for all descriptions of iron is very active, and there 

has been a numerous attendance of buyers on the Manchester 

Exchange. Producers and manufacturers, however, are as a rule 

now so fully engaged that they do not care to take fresh orders, 

and consumers, especially those who had low stocks, have been 
holding back in anticipation of a falling market, and are conse- 
quently finding the: ves in an awkward position, as in many cases 
orders which have been withheld are now positively refused. The 
present scarcity of iron and the agitated state of the labour 
market in other districts also tend to restrict trade, and in some 
respects prospects are not so a. There have been 
numerous inquiries for pig iron for iate delivery, but in 
these cases very high pricesare asked. Lancashire makers of forge 
iron for forward delivery are offering at about £5 lds. per ton, 
and Kirkless Hall hematites of the best make are quoted at from 
£8 10s. to £9. In manufactured iron there is also a brisk demand 
all around, and prices are decidedly stronger. The current quota- 
tions for best crown bars are now £12 Os., and with a limited 
supply more money than this is sometimes asked ; boiler plates 
range from £14 10s. to £15 ; hoops, £14 10s. ; and colliery rails, 

for which there is an active inquiry, about £12 1%s, 

In all the iron manufacturing districts great activity prevails. 
The ae Works are full of a, Tan = rolling 
mills of Wigan and Warrington are —— y busy. ¢ posi- 
tion of the engine builders and machinists much feaueved 
during the last few weeks, and several large contracts for iron 
——_— with on branches age been given out. The uncer- 

prospects e cotton trade are, however, causing some 
little anxiety as to the future amongst the machinists of East 

Lancashire ; but at present deaols etling tocuuntela of. Several 

new works in connection with the iron trade are at present in 

progress. In the Wigan district Mr. Thomas Gidlow is erecting 
new rolling mills, and in the neighbourhood of Radcliffe some 
new furnaces are being put up. 

The miners have now resumed work, and in most cases they 
are reported to be working pretty well. The supply, however, 
still considerably below the market requirements. N 
the Lancashire rates are as yet unaltered, but the prices reall 
obtained are as a rule higher, and in the Farnworth district in 
mations had been given of an advance. The terms on which 
business is now done are about as follows :—In the Manchester 
district engine coal is fetching from 13s. 4d. bey Ne 
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long required in a neighbourhood where so many mining disasters 
occur, and one of the chief objects is to be a collection of coal- 
cutting machines. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW 7RON MARKET: Fluctuation in warrants, and 
decrease in the storcs; increase in makers’ prices and continued 
small production ; larger imports and shipments ; 
in the malleable trade and mineral oil trade—THE COAL TRADE : 
Better supply of fuel, but continued high prices ; the effect on tron 
manufacture—GENERAL REVIEW OF THE AGITATIONS IN THE 
DIFFERENT MINING DISTRICTS OF SCOTLAND : Ejectment of miners 
from their dwelling-houses ; quarrels about the mineowners’ new 
** special rules.” 

THERE is nothing favourable to report this week in the general 

condition of the iron market. The prices of warrants have fluctu- 

ated between 121s, and 127s., the figure at present being a shilling 
or two less than the latter. On Friday the market opened dull, 
at 121s. cash, but in the course of the day there was a better 
demand, and prices closel at 122s, 6d. Business commenced on 

Monday with a firm tone at 123s., which was steadily advanced 

until 126s, was reached at the close. On Tuesday the price 

reached 127s,, but a reaction succeeded, and there was a decrease 
to 124s. 6d. The stock in Connal’s stores at present is nearly 

5000 tons less than it was at the end of the year, and there is a 
robability that stocks will be still further reduced, as the pro- 

duction remains very small. 

The quotations of makers’ iron may be given this week with 

the explanation that they are necessarily much more i 

that when the market is in its normal condition. It will be 

observed that they are ae high, No. 3’s being considerably 

dearer than the prices paid for No. 1jbefore the commencement 
of the strikes :~ G.M.B. at Glasgow, No. 1, 126s.; No. 3, 125s. ; 

Gartsherrie, No. 1, 147s. 6d.; No. 3, 1288,; Coltness, No. 1, 

150s. ; No. 3, 130s, ; Summerlee, No. 1, 142s. 6d, ; No. 3, 128s. ; 

Carnbroe, No. 1, 138s. ; No. 3, 130s. ; Langloan, No. 1, 150s. ; 

No. 3, 130s, ; Calder, No. 1, 147s. 6d., No. 3, 127s. 6d. ; Glen- 

garnock, No. 1, 138s. 6d. ; No. 3, 130s. ; Eglinton, No. 1, 126s. ; 

No. 3, 125s.; Dalmellington, No. 1, 130s.; No. 3, 127s. 6d.; 

Shotts, No. 1, 140s. ; No. 3, 127s. 6d.; Kinneil, No.1, 135s. ; 

No, 3, 125s. It is probable that the disputes in Wales and in the 

South of England, added to the number of furnaces that are out 

of blast on this side of the Tweed, will have the effect of keeping 

up the prices of the Scotch makes for some time to come. 
There has been a considerable increase in the shipments. Those 
for the week ending January 11th amounted to 11,088 tons, 

showing on increase on the corresponding week of last year of 1072 


ns. 

Makers of bar and angle iron are well supplied with orders, and 
prices are firm, at an advauce. Plates are in moderate demand, 
at easier prices. A slight improvement is observable in the 
malleable iron trade, and if the pig iron market were in a more 
satisfactory state it would soon recover itself. 

It has also to be noted that the mineral oil trade, which has 
been in a backward way for a considerable time, is now beginnin: 
to look more encouraging, and the shale miners are fully employed 
at all the pits where they can be got to work. 

In the coal trade matters are not quite so gloomy as they 
were a fortnight ago. There is now an abundant supply of fuel 
for domestic purposes, although there has been very little relaxa- 
tion in prices. 

The termination of the strikes in some of the districts has also 
had the effect of setting a number of the blast furnaces that were 
blown out in operation. This has been the case particularly in the 
Monkland district. At Carnbroe, which was for some time 
entirely deserted, three furnaces are now in full blast, and at 
Calderbank and Chapelhill things are rapidly mending. 

As regards Maryhill, Larkhall, Baillieston, New Cannock, and 
Wishaw no change has taken place, the men being nearly all on 
strike, and apparently resolved to maintain the struggle some time 
longer. At Galstin and Hurlford the men are equally firm. In 
the former locality about 200 families have vacated the houses 
belonging to the Portland Iron Company, and at Hurlford the 





heads of families are preparing to leave their dwellings before 
being obliged to do so under ejectment warrants. It is principally 
in the extensive and important mining districts around Hamilton 
that the miners have been ejected from their houses. Altogether, 
the sheriff there has granted 284 decrees of ejectment, and the 
workmen are quietly complying with the requirements of the law, 
no resistance of any kind having as yet been made, 

At Motherwell, where most of the miners are at work, attempts 
have been unsuccessfully made to induce them to rejoin those on 
strike. Their only grievance at present seems to be the “‘ special 
rules,” which have been hung up in the pits! but, as in terms of 
the statute, these do not come into force until the beginning of 
April, it is likely that difficulty may be overcome. The firemen 
and roadmen connected with these collieries have petitioned their 
employers for an advance in their wages, and a restriction in the 
hours and description of labour. 

The strike in Ayrshire is expected to come to a conclusion soon. 
There is now little or no unity of action among the men, and each 
pit is left to do pretty much as it chooses. e result of this dis- 
organisation has been that a number of the pitshave resumed work 
at a reduction of from 1s. to 2s. per day, and in some cases even 
more. 

The impression left upon the mind by a review like the foregoing 
of the condition of all the various districts is that the action of 
the men is singularly out of joint and devoid of unanimity, 
and the result can scarcely fail to be eventually in favour of 
employers. 

e municipal authorities of Dundee have resolved to construct 
additional water-works at a cost of £34,768, 








THE CLEVELAND DISTRICT, 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Prices ad ing : Business good. - 
THE COAL AND COKE TRADES—CLEVELAND IRONSTONE MINERS — 
B; RROW-IN-FURNESS—THE WAGES QUESTICN—THE PROPOSED 
RAILWAY BETWEEN MIDDLESBROUGH AND THE HARTLEPOOLS—- 
COLLIERY EXTENSIONS. 

At the branches of the iron trade of the North of England 

present a most healthy appearance. At the weekly meeting of 

the Middlesbrough iron market on Tuesday there was a larger 
attendance than usual, and a considerable amount of business was 
done. The market opened very firm, and closed at an advance. 

The prevailing price for No. 3 pig iron is now 110s. per ton. 

Many of the masters have closed their books for the present, 

being unable to accept further orders. There is a heavy deman 

for pigs, and prices will certainly be maintained, if not advanced. 

In some instances buyers succeed in placing contracts at prices 

below those quoted, but it cannot be denied that the market is 

strengthening daily. ad y . 

The finished iron trade is improving. As might be expected, 
the unfortunate strike in Wales is driving orders from that dis- 
trict. Inquiries for every description of iron are very numerous 
in Cleveland and throughout the North of England. Orders for 
rails are being obtained at prices varying from £10 15s, to £11 10s, 
Bar makers are doing a better business, The plate trade is good, 
the prices quoted being £12 10s, to £13. There is a great deal of 
work on hand, 

The coal and. coke trades are firmer. Household coals are 
selling at about 20s. per ton, and inferior qualities are sold at 
from 15s. to 18s. With regard to coke, the chief anxiety 





coke is 40s. per ton. Complaints are still made of the lack of 
trucks on the North-Eastern Railway. 

Nothing further has transpired respecting the Cleveland iron- 
stone miners and the “ pairing” system, On the whole, the men 


| are working well. Although the total yield is very large; the 
| owners would be glad to increase it. 


Barrow-in-Furness is progressing rapidly as the iron trade is 
being developed, Preparations are being made for the opening of 
a new dock thirty. acres in extent to meet the growing require- 
ments of the timber trade. 

On the 27th inst. the Board of Arbitration for the North of 
England iron trade will hold a mecting at Darlington, when the 
question of wages will be considered. No difficulty is apprehended 
in dealing with this matter. 

The pro; new Hartlepool and Cleveland Junction Railway 
has been al oned for the present. A deputation from Hartle- 
pal recently waited upon the directors of the North-Eastern 

wa: beans i after which it was decided not to proceed with 
the bill. Possibly the North-Eastern Railway Company will 
themselves make another effort to obtain powers to cross the Tees 
—_ Middlesbrough, so as to bring the coal and iron trades a little 
closer. 

Mr. Thomas Vaughan, of Middlesbrough, who was the largest 
individual ironmaker in the world, has taken into partnership Mr. 
George Mesham, a gentleman who has had for many years the 
management of Mr, Vaughan’s extensive business. The style of 
this firm will now be Thomas Vaughan and Co, 

Mr. E. Watteau, of Middlesbrough, has a perforating rock 
machine, which is now at work in different places, and is said to 
have accomplished excellent results. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

GENERAL REMARKS ON THE STATE OF TRADE: Demand for files and 
saus—THE FUEL QUESTION AND STEEL MANUFACTURERS— BRISK 
INQUIRY FOR BESSEMER AND STEEL-HEADED RAILS—PRODUCTION 
AND PRICE OF BARS, SHEETS, PLATES, AND HOOPS—EDGETOOLS, 
MARINE ENGINEERING REQUIREMENTS, AND ENGINEERING RE- 
QUISITES GENERALLY—A NEW INVENTION—ARMOUR PLATES— 
RAILWAY COAL TRAFFIC. —. 

In every branch of the Sheffield trades work has been steadily 
resumed, and in pretty neavly all departments full time is being 
made. Asa rule the prospects of business for the current year are 
of an encouraging nature. Many establishments are not yet clear 
of old orders, that is, of orders received during the autumn of 1872, 
and will not get them out of hand for some months to come. The 
current demand is in most cases satisfactory, to say the least, and 
in many instances the manufacturers are positively pushed to com- 
ply with the wants of their customers. This remark is more espe- 
cially applicable to several old-established file, saw, and steel 
houses, one or two wire manufacturers, several brass founders, 
and the firms engaged in the engineering trades. 

The home, colonial, American, and continental inquiry for high 
class files (rasps and large sizes) is steadily good, and the spring 
trade is expected to add very materially to the prevailing brisk- 
ness in this branch of manufacture. The threatened difficulty 
with the file smiths and file forgers, cutters, &c., would appear to 
have blown over ; in fact, my information leads me to believe that 
the employers were too well employed not to meet the men fairly 
on this point. 

For long pit saws, small and large circular, and miscellaneous 
kinds of saws, the demand is exeeedingly good, the home market 
taking a fair quantity, but the bulk going to Canada, Australia, 
the United States, New Zealand, South America, Norway, and 
Sweden. The past year was one of the most successful ever ex- 
perienced by the saw trade, the quantity of circulars (which are 
now mainly stamped out of a sheet of steel in the first place) 
turned out being altogether unprecedented. 

No relief has been afforded by the coalowners and coke mer- 
chants to the suffering manufacturers, and the former hold out no 
hope whatever of an i diate reduction in prices. Some of the 
coalowners even hint at higher prices still between this and next 
March, and aver that at two shillings per ton above their present 
rates they could keep all hands going. Whether the demand is so 
good as is represented by the colliery proprietors is not within my 
province to discuss, but it is a certain that if they again put 
up their prices the colliers will demand an advance, which in 
turn will cause such complication as will shut up a large proportion 
of the Sheffield works. The steel manufacturers are watching the 
fuel supply and its prices most attentively. Unless something is 
done to bring down quotations the smaller firms will be unable to 
transact business. Meantime general cast, best cast, and Bessemer 
steel are in request at full rates, 

For Bessemer and steel-headed rails the inquiry continues 
remarkabi» good, chiefly on Russian, American, and colonial 
account, 

Telegraphic, colliery rope, and the smaller numbers of wire are 
being turned out in bulk, much of the first-named description 
being destined for the Indian and Australian overland lines. 

Bars, sheets, plates, and hoops, meet with a steady inquiry at 
prices assimilating to those hitherto in force, but necessarily vary- 
ing some five or ten shillings, according to size of order and other 
conditions. 

Edgetools and all kinds of engineering machinery are hardly to 
be produced in quantities sufficient to meet the demand. —_ 
sized marine and locomotive cylinders, marine cranks, piston-rods, 
beams (wrought iron), and gun blocks, are being heavily produced 
by such of the firms as devote themselves to the manufacture of 
these articles, and I understand several arrears of orders have yet 
to be got through, : 

I hear of a new invention—in fact I may say I have witnessed 
several experiments— which, if as successful as it is expected to be, 
will completely revolutionise more than one leading industry. 
More I cannot at present divulge, but details shall be forthcoming 
when they can be given without injury to the inventor. 

The armour-plate mills are fairly busy, mostly on account of the 
English, Italian, Austrian, and Russian Governments. 

he falling off of the Great Northern as a coal carrier is made 
very apparent by the returns for 1872. That line only carried 

1,030,224 tons in that year, as against 1,046,551 in 1871. Of the 

Silkstone coal but 64,767 tons were carried in 1872, a falling off as 

compared with the previous year. On the other hand the Midland 

took 1,615,399 tons in 1872 and 1,394,505 in 1871. The total from 

Derbyshire was 584,997 tons in 1872 and 545,583 in 1871. Of the 

former total Clay Cross alone sent 352,835 tons (a slight decrease 

on the year previous), and Langley Mill 178,985; the other largest 
figures being Tanshelf, 94,290; Shipley, 91,888; Sheepbridge, 

85,390 ; Staveley, 70,390 ; Pilsley, 69,785, and so on. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

ALMOST TOTAL SUSPENSTON OF THE MAKE OF IRON IN SOUTH WALES 
—Dow.als Goat MILL—EXTENSION OF THE GREAT STRIKE: 
Thirty-two thousand people added to the list of the destitute : 
Dowlais men and 5 per cent.—PENYDARRAN AND CYFARTHFA— 
END OF THE STRIKE AT BRITON FERRY—THE STEAM COAL TRADE : 
Increase of output—APPLICATION FOR THE DOUBLE SHIFT— 
ADVANCE TO THE DESTITUTE AT CYFARTHFA—RETURN OF Mon- 
MOUTHSHIRE HOUSE COAL MEN TO WORK—STATE OF COAL TRADE 
IX THE NEATH VALLEY—CONDITION OF THINGS IN THE ABERDARE 
VALLEY—A FEW EXPORTS OF IRON—NEW COLLIERIES AT BRITON 
Ferry. 

THE great strike is now an awful and saddening fact. The make 

of iron is almosta thing of the past. i zoonnt through the great 

Goat Mill of Dowlais on Tuesday, and the only signs of life were 





on 
part of consumers is to secure a r and sufficient supply, and 
they are willing to pay for it. In Middlesbrough the price of 


a few men placing rails in a heap, a crowd of women as for 
coal, and a locomotive passing here and there, apparently withou 





any object. Dowlais streets were crowded with men leaving work 
for the last time, chiefly colliers, who had selected that aa for 
taking out their tools. This continued on Wednesday, and before 
night it was calculated that the ranks of the men on strike in 
South Wales had been increased by eleven thousand men, and 
these, with wives and families, number 32,000. On Monday 
night the agent of the Miners’ Association was favoured with an 
intimation from head-quarters that if the Dowlais men were 
offered a reduction of 5 per cent. they had better remain at work. 
Kernick, the agent, communicated this to one of the Plymouth 
agents, who lost no time in apprising the Dowlais men, but my 
peas intelligence on this head is that no compromise will be 
made, 

Passing through Penydarran Works I found them literally 
closed, not a man was visible, and even the engines were stopped 
At Cyfarthfa a few of the blast furnaces are at work, but some 
are out, and the stock of coal is now s> low that a few days must 
bring about a total cessation. Even the men who remained eeping 
the airways clear and cutting a little coal for the engines to work 
in reducing the water have left, peremptorily ordered by the 
association. The strikers, not content with insisting on colliers, 
rippers, repairers, &c., leaving work, have turned their attention 
to the few ironworkers left in the works, and demand that these 
too leave. 

At Briton Ferry the strike has been ended by a compromise. 
Thanks to Mr. Davey’s influence, the men have gone on upon the 
old rate until the question has been settled in the Dowlais and 
Cyfarthfa district, when the terms arranged there will also be 
accepted by them. 

The output of steam coal has been increased considerably, and 
there is no doubt but that many colliers from the iron works have 
obtained work there. So openly has this been stated by some of 
the workmen themselves, that an a 1 was made by one to the 
steam coalowners to ailow the double shift system to be brought 
into operation, so that the strangers might have work in greater 
quantity than was afforded under the old system. 

Mr. Crawshay has acted very generously with the married iron- 
workers and labourers, and last Saturday advanced 10s. each to 
firemen, moulders, and Dee yee and 5s, to each of the labourers. 
The poor fellows had not expected anything, so the relief 
came as a “‘god-send.” The Monmouthshire house coal men 
have returned to work, as regards the Pontypool men (Varteg), 
at the old rate. On Tuesday evening there was a large meeting 
of enginemen at the Crown, Merthyr, to decide on continuing to 
work or not. The decision of the majority was to work on, as they 
do not belong to the union. The colliers regard this with any- 
thing but favour. 

The collieries in the Neath Pos: are doing a large business, 
with some few exceptions. Grenfell and Co. have taken the 
Baglau Collieries, Maysmarchog, Dyffrynmain, Brithdu, and 
Cwmdu Graig and Seven Sisters pits are in full work. Cwmavon 
coal works are on stop. At Neath Abbey trade is rather stagnant. 
Coming down to the Aberdare Valley, I find matters are not much 
improved, except as regards the steam coal workings. Gadley’s 
works are in brisk —— but at Abernant the forges and mills 
are stopped, and only the blast furnaces in quiet operation. At 
Tredegar a little has been doing, and 300 tons of rails were sent in 
the early part of the week to Lisbon. Nantyglo and Blaina, too, 
figure as moderately active, and sent 1000 tons to New Orleans. 
In other works where there has been a little coal left I have seen 
a small quantity of pig stacked or a few mouldings made. At the 
Llynvi Works the only thing of note done was the execution of a 
French bar order. Good news has been received at Briton Ferry, 
and coming close upon the resolution of the men to go in to work, 
it has been received with great favour. 








PRICES CURRENT OF METALS AND OILS. 
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FORCE, MASS, INERTIA, AND MOMENTUM. 


Arter having considered (see Toe Encinzer of 
January 10th, page 18) the motion of bodies, and defined 
velocity and acceleration, we shall now examine the causes 
by which these effects are produced. On giving a ball, 
for instance, lying on a plane, an impulse, is tates to 
move, and in the absence of friction and atmospheric 
resistance it would move on with the same velocity 
during all eternity. But if, instead of a single impulse, the 
body gets a second, a third, and so on, always in the same 
direction, the velocity is continually altered and increased. 
The force of gravity, which may be considered as acting 
by impulses at infinitely short intervals all equal in 
intensity, thus affords a familiar instance of a uniformly 
accelerated or a constant force. The ball that received 
only one impulse would only move on with the velocity 
due to that impulse, but when acted upon with a constant 
force its velocity is also constantly accelerated. The truth 
that a body cannot by itself dents either its state of 
motion or its state of rest—o: the principle of inertia— 
seems so manifestly obvious as to be scarcely worth a 
statement. But this simple truth had to be established 
by a Newton. Such a great thinker as Kepler, for 
instance, believed that the planets were propelled round 
the sun by long invisible arms, or also by whirlpools— 
Wirbeln. As a proof, however, that this principle of 
inertia is not popularly so well understood as it ought to 
be, we feel confident that many will be surprised to hear 
that, leaving out the resistance of the air, there is only one 
force acting on a cannon ball inmotion—the force of gravity. 
On its leaving the barrel of the the action of the pow- 
der simultaneously ceases, and what carries it forward is its 
inertia, or its want of inherent capability to come to rest. 
It would therefore, in the absence of gravity, move forward 
in a straight line for ever, but gravity, continually acting 
upon it with a constant force, the direction of which does 
not coincide with the direction of the motion, changes its 
path from a straight line into a curved one, and alters its 
velocity. This instance also shows that any alteration of 
direction is an effect of force. And this must occur when- 
ever the direction of the force does not coincide with the 
direction of the motion. 

What is said about the accelerating action of forces is 
only true for such forces as act continuously during finite 
times, These principles, therefore, do not bear upon 
impulsive forces that act only during a single moment, or 
during an infinitely small time. We find that any force 
requires a certain time for its action, and that no force can 
be considered as acting during no time at all. For 
instance, the explosive force of gunpowder acts during a 
time which, however short, can nevertheless be measured, 
and therefore the force imparts an actual acceleration 
to the projectile during all the given time that the 
ball moves in the barrel. If the explosive force of 
gunpowder were instantaneous there would be no necessity 
for the considerable length in relation to its bore of any 
gun barrel. From the instant it leaves the muzzle the 
torce ceases to act on the projectile, which would move 
forward with a uniform unretarded velocity, did not other 
independent forces, such as gravity and the resistance of 
the air, at once begin to act upon it. 

The action of the gases developed in a gun on its ball 
will aid us in explaining the term mass, as used in all 
dynamical calculations. The notion of mass is one of 
those more difficult to be assimilated by the ordinary 
student, and may be regarded as the dynamical 
asinorum. Let us suppose two guns, of equal uitien, 
burning the same amount of pewder, but charged, one with 
a 50 lb. shot, the other with an elongated projectile weighing 
100 Ib. The equal ch of powder act on the same piston 
areas, and the forces hence are quite equal; but, never- 
theless, their effects, apart from friction, are quite different. 
The spherical shot receives twice the velocity of the elon- 
gated projectile. At whatever spot of the universe we fire 
off our two guns, whether at the level of the sea or the 
bottom of a mine, where the force of gravity is greatest, or 
at the top of Chimborazo, where the force of gravity is 
least, or even if we fire them off on a planet with 
attraction than our earth, the initial velocity of the lighter 
projectile will be double that of the projectile having twice 
as much mass as the other. It is, therefore, clear that the 
mere attraction of the earth on a projectile, generally 
expressed by weight, cannot be the cause of the different 
effects which the same forces produce. The truth is that 
the greater velocity of the ball weighing 50 Ib. on the earth’s 
surface is not due to its smaller weight, but that the different 
weights due to the earth’s action, and the ditferent veloci- 
ties due to the gunpowder’s action, are consequences of 
one and the same cause. The cannon ball has a smaller 
mass than the elongated projectile, or, in other words, it 
has less matter upon which the force has to exert itself. 
Having fewer particles, the amount of its inert matter is 
proportionately less. In common life this is expressed by 
saying that the one body has less weight than the other ; it 
is also often said that the one body has less inertia than the 
other. Both these expressions are incorrect in a scientific 
sense. We should always say that the one has less mass 
than the other. Mass is by no means identical with weight. 
The weight of a body expresses the itude of the force 

with which gravity acts upon it, or with which the attrac- 
tive force of the earth seeks to draw it to the earth’s surface. 
The weight of a body, therefore, necessarily depends upon 
its mass, the heaviest body having always the greater mass. 
But there is this essential difference. As matter is inde- 
structible, through whatever mechanical or chemical changes 
it may pass, the inert mass of a body is also indestructible. 
But the weighit, on the other hand, of the given bod: 
¢ with its distance from the earth’s centre, and will, 
ore, vary according as it happens to be at the sea-level, 
or on a high mountain, or in an elevated mn, or also on 
a planet with a smaller or larger mass than that of our 
earth’s. Mass itself is unchangeable ; but the same spring 
balance the same will be pulled down further 


at the poles of the earth and at the level of the sea than at 
the equator or on the top of a high mountain. 
As the idea of mass is of a rather abstract kind, while at 





the same time absolutely indispensable, we will look at it 
from another point of view. That which constitutes bodies, 
and upon which forces act, is called matter ; and in mecha- 
nics all matter is of the same nature. Let us now suppose 
that any given body, and likewise the given force actin 
upon it, are divided into any equal number of parts. If 
we now apply to each separate part of the body one of the 
equal of the force, each separate part will be accele- 
rated by this fraction of the force in exactly the same 
way, and the separate parts will move together as if the 
whole force were acting upon the whole body. But if, on 
the other hand, we leave one-half of the body at rest, and 
apply the whole force to the other half of the body, then 
this is now accelerated by a double force, and it will 
move with an acceleration double as great as in the first 
case. The moving body has now exactly half the mass of 
the whole given Sete and by thus halving the mass the 
acceleration is doubled. 

This is true for all forces, and we may say that the 
acceleration which a force imparts to a body varies directly 
as the amount of the force, and inversely as the mass of 
the body upon which it acts, viz :— 

A -  __ Force 
cceleration = - 
Mass 
And from this it follows that :— 
Force = Mass x Acceleration. 
and 
Force 
caians Acceleration’ 

In the above formule we have now a means for 
ascertaining the mass of a body. If we know the accelera- 
tion produced by a given force, and know the amount of 
that force, its ratio gives the mass. The most convenient 
force for the purpose is the force of gravity, as its amount 
is measured by the weight of the body. Therefore :— 


2 Its weight 
tn ys Acceleration of gravity’ 

For practical purposes the acceleration imparted by 
gravity to a body on the earth’s surface may be regarded 
as constant, and it is equal to 32°22, that is to say, a falling 
body obtains an increase of velocity, under the action of 
gravity, of 32°22ft. at the end of one second ; so that we 
have, taking the reciprocal :— 


Mass = ‘031 x weight ; (as 031 = a5 ). 


If we take, for instance, a body weighing 20 1b., the mass 
is = ‘031 x 20 = 62 units of mass, If the acceleration 
of gravity be assumed to be unchangeable, then the mass 
of a body is exactly proportionate to its weight, so that the 
weight is the measure of the mass of a body, and the 
greater its weight the greater its mass :— 

Mass of body A __ Weight of body A 
Mass of body B- Weight of body B. 

It must be well understood that this unit of mass is “a 
quantity proportional to the unbalanced force which is 
required to produce a definite change in the motion of the 
body in a given interval of time.” It isa certain combina- 
tion of weight and acceleration required to facilitate 
dynamical calculations. The unit of mass is not the same 
with all authors. Some measure mass directly by weight, 
but it is now generally accepted to measure the mass of a 
body by its weight divided by the acceleration of gravity. 
If a body were allowed to fall on a planet where the 
attraction of gravity would produce an acceleration of 
only lft. per second, instead of 32ft., then its mass could 
be expressed directly by its weight. 

: The following recapitulation will make the subject quite 
clear :— 

32°22 is a number expressing the velocity in feet of a 
body after it has been falling during one second. 

32°22 is a number expressing twice the distance in feet 
through which a body falls in one second. 

32°22 is a number expressing the weight of the British 
unit of mass in absolute measure. 

32°22 is a number expressing by the British unit of force 
the weight of 1 Ib. at London. 

32°22 is the British unit of force. 

Of little scientific use or value is the term “momentum 
of a body ”—an expression very often, and much too often, 
loosely used for vis viva, or accumulated work. As we 





have stated, an impulse once given to a body could pro- | 


duce an effect for ever, and this effect is sometimes 
measured by the product of the velocity into the mass of the 
body, or its momentum. It is, therefore, a measure for the 
“quantity of velocity” imparted. But it is very seldom that 
this measure of the effect of a force is convenient, and it is 
very seldom it can be applied accurately. It is in general 
preferable to measure the effect of a force by the work done 
and by the work accumulated in the moving body, which 
is measured by its vis viva, or the product of its mass and 
the square of the velocity. 
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CENTERING AND SCAFFOLDING. 
I 


Ir is a somewhat remarkable fact that, important as the work 
of designing and constructing scaffolding is, there is a great 
dearth of literature on the subject ; and this is especially true 
of modern engineering works. To in some measure supply this 
deficiency, we have resolved to publish a short series of papers 
on centering and scaffolding, illustrated, when necessary, by work- 
ing drawings and by engravings. We shall leave the value of 
this series to be determined by its merits, but we venture to 
think that it will be found useful to many members of the pro- 
fession. 

It is the misfortune of all temporary #tructures to be either 
totally removed or destroyed, so soon as they have answered the 
purpose for which they were designed, and directly their per- 
manent successors no longer need their assistance and support. 
Unquestionably many excellent specimens of engineering con- 
struction and skill have been thus lost to the professional world. 
The dome of St. Paul's, and that of its great prototype, St. 
Peter’s, must both have necessitated the employment of scaffold- 
ing and centering on a scale of very considerable magnitude. 
The designing of these temporary works must have constituted 
no mean test of the ability and practical knowledge of the archi- 
tects, and yet no record remains of either their form or principle 
of construction, if we except a crude and brief account, by an 
Italian writer, of the centring used for the dome of St. Peter's. 
The earliest examples of centering and scaffolding were no better 
than mere agglomerations of different pieces of timber, put 
together without any attempt at economy of material or proper 
distribution of strain. It cannot be denied that the nature of 
the material employed, and the almost unlimited quantities in 
which it could be obtained, favoured this style of design, if the 
term may be cerrectly applied to structures which fulfilled their 
object in consequence rather of a lucky fortuitous concourse of 
atoms, than through any skill or scientific knowledge on the 
part of the designers. 

As an example of a center employed more than three hundred 
years ago for a small semicircular arch, we give the illustrations 
shown in Figs. 1—3. It will be observed that the laminated prin- 
ciple, which has been carried out with great success in many very 
large examples of bridges and roof, is that adopted for the rib. 
The small dimensions of the separate pieces, however, preclude 
any further comparison. It will be seen from Fig. 2 that tl: 
advantages of “ breaking joint” were known at the period in 
question, and also the fact that a semicircular arch exerts but a 
moderate amount of horizontal thrust. Except what connection 
may exist between the springings of the rib and the wall plates, 
there is evidently no provision in the example for resisting any 
horizontal thrust. The cross-pieces A, A, are secured to each 
rib by pins driven through them, so as to maintain the ribs ata 
uniform distance apart. While the design is sufficient for its 
purpose, it is clear that the possibility of the structure suffering 
any deformation never entered the head of the architect. 

That very little attention was paid to the character of the 
strains—that is, whether they were tensile or compressive—in 
the more modern examples of what may be comparatively called 
good centering, is evident from the fact that struts and ties were 
frequently confounded and treated accordingly. The question 
will at once present itself, why did not the structures come down 
when the weight began to bear upon them! The answer is, that 
the margin of strength allowed was so excessive, that it was a 
matter of no consequence what was the nature of the strains 
brought upon the different members. Moreover, the super- 
fluous number of different pieces introduced in the designs ren- 
dered it exceedingly difficult, in many instances impossible, to 
ascertain the exact direction taken by the strains, and the mem- 
bers of the structure that were actually affected by them. When 
there are more than three members of a truss meeting at the 
same point, the question of ascertaining the relative strain upon 
each becomes indeterminate. 

The theory of the designing of all temporary structures is iden- 
tical with that relating to these of a permanent character. The 
truss is the foundation of all the forms of scientific centering 
and scaffolding. A perfect truss, or braced structure, is, in 
theory, one which cannot change its form without altering the 
length of its component parts. A perfect truss, or braced struc- 
ture, is, in practice, one in which the parts are so excellently pro- 
portioned that it will yield en masse, rather than alter the length 
of any of its respective members. The first of these conditions 
can always be fulfilled, but the second rarely, if ever. However 
well designed any structure, temporary or permanent in its 
nature, may be, there is sure to be some part weaker than 
another which will first give way, and so entail the destruc- 
tion of the whole. We scarcely expect to obtain long bars 
and plates of iron of uniform strength and homogeneity, and still 
less should we expect to find these characteristics in timber. It 
is notorious that specimens of timber, cut not merely from the 
sate tree but from the same balk, have given results, under the 
testing machine, widely different from one another. Whatever 
may be the material of which a truss is composed, the principle 
of its design will be the same ; but there are several practical 
details to be attended to. If a truss be made of wrought iron it 
is a matter of very little consequence whether ties or struts pre- 
dominate in the desiga. But it is not so with timber, The 
object to be kept in view in designing any timber structure, is to 
have as few ties as possible in it. It must be bornein mind that 
connections and joints of timber work, cannot be made with the 
same degree of strength as in the case of ironwork. All ties 
depend for their resistance to strain, upon the strength of the 
connections made between them and the other members of the 
truss. A strut, when properly disposed to receive the strain 
upon it, requires v little assistance from its connections. 
These two conditions obtain more especially in timber work, 
owing to the greater sectional area of the different members 
to be braced together. A strut which is well butted against 
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ther piece or pieces of the same framework, will be held in 
that position by a very slight fastening. The contrary is the 
case with a tie. Its whole resistance depends upon that of its 
connecting bolts, straps, and other means of fastening, and the 
tendency of the strain upon it, is to draw it away from the con- 
tiguous members, and, consequently, to loosen all the joints. 
The best manner in which to make all these joints and connec- 
tions so as to insure the amount of is not at 
present a subject with which we are concerned. such details 
come under the general head of “Carpentry,” with the principles 
of which we p our readers to be acquainted. 

Of late years the advancement made in the scientific treatment 
of en rea aera ien bontaiehn ciiaeadherteir eat 
tion. A similar progress made, although not 
to the same extent, in timber trusses and pon pre: ay 
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port the heavy weights and gantries, that are now required for the 
building of our metropolitan mansions, upon scaffolding framed 
in accordance with the older method. Neither could the enor- 
mous waste of material formerly indulged in be incurred in the 
centering of arches such as those of new Blackfriars Bridge, 
having a span of nearly 200ft. In designing centres for arches 
there are two principal modes of proceeding: one is to employ 
two or more trusses in the whole center, and the other to use 
butone. The former is the method usually employed by the 
best French architects and engineers, though, as will be seen, it 
is open to some objections. In Fig. 4 is represented an early 
example of this method, and an 
analysis of it will point out that 
it is not one to be imitated. It 
consists of three separate trusses 
braced together, so as to con- 
jointly support the total load 
upon them. The upper truss is 
shown by the letters L C M, and 
is in its simplest form nothing 
more than a pair of rafters, LC, 
CM, a horizontal tie rod LM, 
and a king rod CD. The lower 
trusses are ALE and BMF, 
and assuming that the state- 
ment is true that in a semi- 
circular arch, such as represented 
in the figure, there is no pressure 
upon the centering below the 
angle of thirty degrees, mea- 
sured from the springing, there 
is little or no strain upon these 
trusses arising from the direct 
weight of the arch. The load 
may therefdre be considered 
to be concentrated at the points L, N, R, K, &c., or over 
that part of the centre extending from L to M. Com- 
mencing with the weight at the crown of the arch C, it is | 
possible for it to be distributed in three different ways. It | 
might all be carried by the vertical king rod CD ; it might | 
be carried half by the rafter CL and half by the rafter | 
CM; or it might be supported half by the strut CE and | 
halfby CF. The king post CD is not adapted to withstand 
es ae A 
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compressive strains, so that the weight at C should be taken by | 
the two rafters LC, C M, and the two struts CE,C F. The pro- | 
portion each will carry will vary with its inclination with the | 
horizontal toward LM. If a weight of 20 tons is supposed to be | 
placed :.t C, the strain upon each of the rafters C L, C M, will be 
1 tons, and 24 tons upon each of the struts CE,CF. This is 

the theoretical distribution of the pressure at C, but it is impos- | 
sible to be certain that in practice those conditions are accurately | 
fulfilled. If the centre in 
Fig. 4 were constructed of iron 
there would be no ambiguity 
in the matter, but it is the 
fault of all timber trusses and 
framework that they do not 
admit of that nice adjustment 
of strain which can be insured 
in structures of the former 
material. For example, the king 
rod C D in an iron truss similar 
to that in Fig. 4 would be 
probably a plain rod or bar, and 





tension on the king post, which could be easily provided for: 
In all probability the present king post is more than strong 
enough, to safely carry the additional pull which would be thus 
brought upon it. Another point is to be noticed in the design in 
Fig. 4. While safe from deformation, so far as sinking at the 
crown is concerned, the truss is not equally well secured, on the 
supposition that it began to spread at the springings. In the 
latter case, since the lower trusses are rigid triangles, and cannot 
alter their form without a corresponding increase or decrease in 
one ot the sides, the tendency would be to raise the points L and 
M and brea‘ the short sides LE and FM. The conclusion to be 





drawn from this is that the truss is not adapted for a segmental 
arch, in which the thrust of the springings is something very con- 
siderable in a large example. The best features in the design are 
the relative small number of ties, and the manner in which the 
struts are arranged at right angles, or nearly so, to the weight 
they have to carry. 








MOY AND SHILL’S NON-RADIATING STEAM 
ENGINE. 

WE illustrate at page 54 a very novel form of steam engine and 
boiler, invented and patented by Messrs. Moy and Shill. The 
design which we give has been prepared for the inventors by Mr. 
N. P. Burgh, and shows the machinery as fitted in a 17 ton yacht, 
We wish it to be understood that for the present we prefer to 
reserve all expressions of opinion as to the merit of the invention 


| other than is contained in the statement that the principle adopted 
| by the inventors is apparently consistent with the conditions 


essential to obtaining high economy of fuel. The difficulties which 
the inventors will have to contend with lie in devising such a 
mode of construction as will prevent the engine from being de- 
stroyed by the high temperature and excessive dryness of the fluid 
by which it is worked, which fluid is essentially what has been 
well termed by the late Professor Rankine ‘steam gas,” which 


| isa = different thing from ordinary saturated steam. 
i 


It will be seen that the engine proper is constructed on the com- 
seg principle with two cylinders. These, with a portion of the 
oiler, are made in one casting. The heating surface is supplied 
by a number of horizontal D> tubes projecting from that portion of 
the boiler which surrounds the cylinders. The boiler and cylin- 
ders are together included within an iron casing lined with fire- 
brick, which also includes the furnace, as will be readily under- 
stood from a glance at our engraving, and the course taken by the 
products of combustion will be easily comprehended. By thus 














there would be no question but 
that it could only be acted on 
by a strain of tension. But in 
the example the king rod is of 
timber, 12in. by 12in., and quite 
as able of withstanding a com- 
pressive as a tensile strain, and 
it is possible that it may act in 
some degree in the capacity of 
a strut, although it cannot be 
assumed to do so. 
On referring to the diagram it will be seen that one or other of 
the pairs of struts CL, € M, and CE, CF, is superfluous, pro- 
vided the proper amount of bracing is given to that pair which is 
retained. If the struts C E and C F be removed, the remaining 
ones, C L and C M, would have to be secured from flexure by the 
introduction of bracing, as in an ordinary roof truss. A great 
fault in the example in Fig. 4 is that the members are not 
secured from the action of transverse strain. The struts C E and 
CF both suffer a cross strain from the portion of the weight 
resting at ’ Again, the struts C L and C M are affected, and to 
a very serious degree, in a similar manner by the weight at R. 
That part of these struts extending from N! to K}, a distance of 
over 10ft., must depend altogether upon their own stiffuess for 
not deflecting under the weight at R. The struts RS should 
have been made longer, and brought down to the points E and F. 
(‘ross strains are, moreover, induced in the members E V, F V, at 
the points O, and upon LM at H. A straining piece is intro- 
duced from E to F, but the necessity of it is not by any means 
apparent. Without analysing the separate strains upon EV and 
lV it cannot be ascertained whether they are struts or ties, as 
they are acted upon by strains of different character. The com- 
pressive strain upon either of them—E V, for instance—is practi- 
cally equally to that upon C E, as the two bars are nearly in the 
same right line, The tensile strain acting upon it, is due to the 
compression on the bar L A, which is resisted partly by the ver- 
tical reaction of the support and partly by the pull upon EV. 
‘he compressive strain upon L A is found by resolving the thrust 
on CL in the directions of LA and LN. The result of the in- 
vestigation is that the bars E V and F V are struts and not ties. 
As there is no pressure upon the parts A L, M B, of the lower 
trusses, the bars LP, M P, LP, will be ties, their dut ; a. 
prevent any tendency to flexure in the struts EV, FV. e 
cross strain upon the struts C E, C F, at the points T, might be 
removed by continuing the two bars QT to meet on the king 
pot. The horizontal components of their strains would be equa’ 


iene 


, 
see Woe 








a1 opposite, and the resulting strain would be a simple one of 


putting the cylinders in the boiler, and the whole boiler in the 
furnace, radiation of heat is of ae ay prevented, and 
for this reason the title of ‘‘non-radiating engine” has been 
selected by the inventors. : 

The engine we illustrate is nominally 10-horse power, but it is 
anticipated that the efficiency of the steam will be so great that it 
can be worked up to 100 indicated horse-power. 

The high-pressure cylinder is 6in. in diameter, and the low- 
pressure cylinder 15in. in diameter, the stroke of the pistons 
being 12in., and their depths or thickness 6in., because the lowest 
working pressure of the steam is 200 lb. on the square inch, and 
the highest pressure 400 Ib. on the square inch in the small 
cylinder. It will be noticed that the pistons have no rings or 
springs, but grooves are formed in them to keep them tight on 
a well-known principle. The cylinders have wrought iron liners 
for the purpose of renewal and strength. 

The steam valves are cylindrical, with the ports cut out as re- 
quired ; the steam or cut-off valve is fitted in the larger or exhaust 
valve for the a nae ae, while for the low-pressure 
engine two single cylindrical valves are used—half cut in two for the 
exhaust. Mr. Burgh has had someexperience, he informs us, in the 
working of those valves, and, with careful proportions, they answer 
well under steam of high eer ya 

The next features worthy of notice in the arrangement are the 
dimensions over all, in proportion to the indicated horse-power. 
The diameter of the boiler or casing enclosing the cylinders is 
2ft. 54in., and the total depth from the dome to the stuffing-boxes 
is 3ft. 3in. The tubes are each 1fin. outside diameter, 2ft. long, 
and 144 in total number, making an area of 122 oo feet heating 
surface for the tubes only, to say nothing of the surface of the 
cylinder’s casing, to which the tubes are secured. 

Another matter the inventors claim is that in large vessels the 
stoking, with inv ines, is on the second deck, or it may 
be often on the weather so that hot stokeholes low down in 
a ship are eliminated. 

It will probably be found in practice that the heating surface 

rovided is too small; but let opinions on the subject of proportion 
eat wer they may, it is certain that the schome, as a whole, is 
sufficiently novel and ng in numerevs respects to entitle it 
to the prominence which we have given it, 





LEGAL INTELLIGENCE. 
(Court of Chancery, before Vice-Chancellor WICKENS.) 


BINNEY v, FELDTMANN, 

THIs was a suit arising out of alleged infringement of the plain- 
tiff’s patents by the defendant. ‘he plaintiff, who, with Mr. 
House, another plaintiff on the record, carried on business under 
the style of the Self-Lubricative Packing Company, was the owner 
of two patents for the manufacture of an im) roved packing. The 
first of these patents had been taken out in the name of Hasel- 
tine, and was dated 5th March, 1867, No. 613; the second was 
dated 29th April, in the same year, No, 1234, and was taken out 
in the name of Davies. The specification of Haseltine’s patent 
of 1867, as amended on 23rd December, 1867, stated that the im- 

roved packing was composed of dry, powdered substances, com- 

ined with fibrous material, which would withstand the heat and 
at the same time render the use of oil or lubricating substance 
unnecessary. Dry pulverised soapstone and asbestos were first 
mixed together in proportions of nine-tenths to one-tenth, and the 
resulting compound was mixed with ‘‘ any suitable fibrous mate- 

ial, such as cotton, hemp, or flax ; the proportione of the soap- 
stone and asbestos might, however, be varied.” ‘‘A braid 
twisted, or plaited packing was used, and the i.e might be 
worked well into the fibrous material, while it was being 
manufactured into the required form, such as a gasket or rope, or 
the fibrous material might be first plaited or braided, and the dry 
powdered material afterwards worked into it.” The inventor 
claimed, ‘‘a packing composed of dry powdered substances, com- 
bined with braided, twisted, or plaited fibrous material.” 

Davies’ patent stated the improved packing to consist ‘‘of a core 
of fibrous strands impregnated with powdered steatite, graphite, or 
other powdered mineral lubricant, and a woven, braided or knitted 
covering, through which the — could gain access to assist to 
lubricate the surfaces with which the packing is in contact.” It 
further consisted ‘‘in combining with the said core and cover an in- 
tervening coating of parafiin or equivalent material, which, when 
the packing was stored away or during transportation, prevented 
the escape of the powder, but which, when the packing was in use, 
meited and permitted the powder to escape, and served as an ad- 
ditional lubricant.” The inventor did not limit himself to 
any particular mode of producing his new manufacture, but he 
claimed *‘a packing composed of fibrous strands impregnated with 
powdered steatite, graphite, or other mineral lubricant, combined 
with a cover of braided woven or knitted fabric ;” and “* the com- 
bination of the above with paraffin or equivalent material, either 
as an intervening coating or otherwise.” 

The defendant carried on business at 16, Mark-lane, and it was 
contended that in making and vending a packing, called the 
‘* Self-Lubricating Packing,” of fibrous strands impregnated, with 
some mineral lubricant, combined with a cover of braided woven or 
knitted fabric, he had infringed the patents of the plaintiff. 
The defendant’s patent, which was dated 15th March, 1871, and 
which was based on a communication from Otto Gerhrckers, of 
Hamburgh, claimed ‘‘ the use of packing, composed of one or more 
knitted or woven tubes or envelopes lined with one or more layers 
of fibrous material in the form of cotton wicks, and having the re- 
maining central-or tubular space filled in with talc, soapstone, or 
other like unctuous or lubricating material or compound in bulk, 
so as to form a central core either in a dry or moist condition.” 

Mr. Lindley, Q.C., Mr. Aston, Q.C., and Mr. Ingle Joyce 
appeared for the plaintiff, and Mr. Thos. Hughes, Q.U., M.P., 
and Mr. E. Cutler aoe for the defendant. 

Counsel for the defendant endeavoured to prove that the patents 
of Haseltine and Davies were void for want of novelty. In sup- 
port of this contention they endeavoured to show that the whole 
of the invention had been anticipated by four inventors— 
Mumby in 1854, Dudgeon in 1862, Keirby and Paton in 1865. 

Mumby’s os, dated July, 1854, claimed the use of “ finely 
powdered talc or other similar materal reduced to a fine powder,” 
which could be used in substitution for oil for lubricating ‘‘ such 
powder being applied in any convenient manner to the surface,” 

Dudgeon’s patent of 28th November, 1862, described the 
inventor’s improvements to consist ‘‘in plaiting cotton or other 
vegetablefibre into the form of a gasket, or otherwise twisting 
it soas to forma rope, which gasket or rope” should be made 
“either with or without a core of elastic or non-clastic materials. 
The rope was first to be steeped in silicate of potash, and some 
such substance to make it resist heat. The chemically treated gasket 
or rope should then be steeped ‘‘ in a melted solution of paraffin 
or of the preparations made therefrom, together with black lead, 
French chalk, or with an amalgam of mercury and tin, or any other 
amalgam possessing lubricating properties.” In the specification 
of his patent, dated 4th January, 1865, Keirby described his 
invention to consist of a flat rope or web pBnsente fr two or more 
strands orplaits of hemp or other fibre united in a loom by a binding 
weft. Each plait or strand, by ——. would contain an 
elastic core of vulcanised india-rutber or other elastic material. 
The partially-formed strand should then be covered with yarns of 
flat or other fibres in a braiding machine, and then saturated in a 
lubricating composition. Paton’s invention (26th Jan., 1865) con- 
sisted in preparing a packing out of a tube of plaited flax or other 
yarn. India-rubber or other material might be inserted. 

Further, the patent of the defendant was argued tobe quite dis- 
tinguishable from those of the plaintiff. Haseltine claimed a dry 
powder ard a fibrous materi Mumby, in 1854, proposed to 
use finely-powdered talc or similar material, to be applied in any 
convenient manner. In Dudgeon’s case cotton was plaited or 
twisted into a rope, with an elastic core or otherwise, and in Keirby’s 
patent the invention was also anticipated. In Davies’ patent the old 
and new were so mixed up, that the decision in Murray v. Clayton, 
as to sufficiency of specification, must operate. Davies, it was con- 
cluded, had claimed as new the combination of four old inventions, 
For the plaintiff it was urged that these prior inventions, even 
supposing them to be effectual proofs of aengd invention, could 
not be made use of by the defendant for that purpose, inasmuch 
as he had not brought any evidence to show that they really were 
to the same p rt as the inventions in issue. The case of Betts 
v. Menzies (10 HLL. 117) was cited to show that the court could not 
accept prior specifications as evidence against a subsequent specifica- 
tion, even if the words were identical, unless evidence were adduced 
to show that the terms of art made use of in both had not by course of 
time, become capable of a adifferent meaning. But the prior 
inventions were not practicable inventions, which these were, and 
indeed the defendant himself had admitted that they could not be 
used without oil. In Keirby’s invention a peculiar elastic packing 
covered with fibre was described, but no particular lubricant 
was to be used with it. The defendant had taken a material 
part of each invention, namely, the outer bag in Davies’ patent 
and the core in Haseltine’s, and had combined them in his patent. 
This he could not rightfully do. _ 

The Vice-CHANCELLOR, in giving judgment, said that there 
really were only two questions upon which to decide, that is to 
say, as to the novelty and the infringement. As regarded the 

uestion of novelty, the case was governed by Betts v. Menzies. 
Nothing could be more clear than that the identity of the — 
cations cited by the defendant, and the specifications of the 

laintiff’s patent, was not evident, and no other evidence had been 
rought upon this point. With regard to the novelty, then, what- 
ever opinion he himself might form, he was precluded by autho- 
rity from disputing it. The answer, fairly construed, did not raise 
the question of utility. With regard to infringement, he must 
take it that when Haseltine’s patent was taken out the use of 
powder was new and useful. The defendant teok several stran 
and impregnated them, | If he had used only one such strand then 
he apprehended there could have been no question as to the’ in- 
fringement. Could it then be held that the multiplication of the 
strands would be other than an infri t. He could not hold 
it to beso, The plaintiff’s patents had been . 

The Vick-CHANCELLOR gave a day to counsel to decide whether 
they would take an account of profits or choose damages, 
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RAILWAY MATTERS. 
Northern Pacific Railroad is pleted to within twenty 
miles of the Missouri river. 

THE Government of India has now beforeit the plans and estimates 
of a line of rail from Madras to Cuddalore. e total length is 
127 miles, and the cost of R68,26,180 exclusive of the terminal 
stations. 

THE West Swiss Railway, according to the Swiss Times, has 
solved- the problem of carriage warming satisfactorily to itself 
and its passengers, A pipe extending the length of the com- 
partment under each seat, contains hot water, which is heated by 
the fire of a small stove at the end of the carriage. 


A TRANSANDINE survey, made jointly by the Argentine and the 
Chilian Governments, leaves little doubt of the possibility of rail- 
way communication between the Atlantic and Pacific. The length 
of such a communication would be about 1200 miles, of which 
nearly 400 miles are actually made. 

THE narrow gauge system bids fair to extend, asit deserves, in 
Wales. Ap as been issued for the formation of a new 
company under the title of “‘the North Wales Narrow Gauge 
Railway Company,” with a capital of £66,000, for carrying out 
what is known as the Moel Tryfan undertaking. A good board 
of directors has been formed, and Mr. Spooner is engineer to the 
company. 

THE Journal of the Society of Arts says that a regular service of 
traction engines on the common roads has lately been organised by 
Mr. Stemmuller, of Gummersbach, for the carriage of goods 
between that place and Cologne, a distance of twelve German 
leagues, and also between Gummersbach and Lenness, a distance 
of six leagues, and according to all accounts these lines are giving 
great satisfaction. 

_Mr. T. E. Sickies, chief engineer and superintendent of the 
Union Pacific Railroad, has invented a railway air-brake. Itis 
described as a ‘combination of weight or spring to apply the 
brake, and of steam or condensed air-pressure to take it off.” In 
the Westinghouse apparatus the air pressure is used to apply the 
brakes ; Mr. Sickles, in his apparatus, uses a spring to apply the 
brake, and air-pressure to take it off. 

THE invention of Dr. Lamm, of New Orleans, for propelling 
street cars by steam, mentioned in these columns (American Manu- 
Jfacturer) a few weeks since, has just been tested in Philadelphia 
on the Fifth and Sixth Street line. In the entire run of over seven 
miles, the pressure, which was at starting, 177 Ib.. was reduced to 
0 Ib. Itis further claimed that during a stoppage of twenty-four 
hours there will not be a loss of over 4 Ib. in pressure. 

.\ RAILROAD is to be built from Pittsburg Landing, on the Ten- 
nessee river, through the great coal and iron region of Alabama to 
Birmingham, the centre of the iron region of that State. The road 
will be 162 miles long, and will have a maximum grade of 65ft. to 
the mile, and will cost as per estimate 27,300 dols. per mile. Bir- 
mingham is a railroad centre, and hence the importance of the road 
in connecting the southern railroads with northern rivers. 

THE American Fork Railway (narrow gauge) has probably the 
heaviest grade of any in the country. The road is constructed 
sixteen miles from the terminus, at American Fork, to Deer Creek, 
and within six miles of the smelting works, and within one and 
three-fourths miles of the famous Miller mine. The elevation of 
the smelting works above the junction of the road with U. S. R. is 
2684ft., which has to be attained in nineteen miles. The heaviest 
grade within the first four miles reaches 297ft. to the mile. 

To the New York and New Haven and Hartford Railroad 
er is accredited the following brilliant plan for keeping 
switchmen awake: It is proposed to have the lever of the switch 
in a sentry box, so arranged that when the switch is open the 
door is shut and locked, and can only be opened by closing the 
switch. If a train comes along while the switch is open it is sure 
to smash the sentry box first, and the switchman can only save his 
life by attending to his business. He is not likely to sleep much 
when trains are due on his track. 

THE proposal to borrow 120,000,000 thalers for a system of rail- 
ways in Prussia was the occasion of an animated discussion in the 
Chamber of Representatives a few daysago. The Liberal party 
generally is disposed to support the concentration of the railways 
in the hands of the State. The Ultramontanists, on the other 
hand, who fear and oppose everything that adds to the influence 
of the central Government, are strongly hostile to this view. The 
impression against the Government produced by the debate was 
so strong that it is not improbable the course—so unusual in 
Prussia—of refusing to grant the vote in question may be adopted. 
Meantime the loan scheme is sent to a committee. 

THE Ohio railroads, according to the report of the State Com- 
missioners of Railroads and Telegraphs for the year ending June 
30, 1872, at that date m in the aggregate 3787 miles in 
length (including only the mileage within the State), and earned 
on that mileage during the year 34,257,799 dols., which is at the 
very good average rate of 9046 dols. per mile. The working ex- 
penses for the same time were 68} per cent., which is probably 
above the average of the country, and the net earnings were about 
2840 dols. per mile. As the aggregate cost of the railroads of the 
State for construction and equipment was 206,352,805 dols. (the 
capital stock and funded debt were about 36,500,000 dols. more), 
or nearly 54,500 dols. per mile, the net earnings were at the rate 
of 5°2 per cent. on the capital invested—not a very seductive rate 
of profit, it must be confessed.—American Railroad Gazette. 

THE wooden railroads built in the vicinity of Quebec have 
deservedly attracted much attention. The following data 
regarding them was given to us by Mr. Hurlburt, the projector 
and contractor of several of these roads :— There are now over 100 
miles in operation. The gauge is 4ft. 84in. The running time is 
about sixteen miles per hour, but trains have been run at the rate 
of thirty-five miles per hour. The rails are made of maple, 
4in. x Tin. set upedgwise, and notched into the cross-ties 4in. deep, 
and held by two wedges down in the notch on the outside of the 
rail. The ties are 8in. thick, and laid 20in. apart. The cars have 
four wheels, and some of the engines weigh 30 tons. In frosty 
weather the driving wheels have less adhesion than on metal rails, 
but no considerable difficulty is experienced from this cause. The 

will last from two to four years, according to the quality of 
the timber and the amount of the traffic. The cost of such 
roads is from 4000 dols. to 7000 dols. per mile. They seem 
to be very well adapted for light traffic, and as soon as the 
business of such lines may require it metal rails may be 
substituted for wood without any change in the equipment.— 
American Manufacturer. 

THE long fight, involving the question of the terminus of the 
Union Pacific Railroad, is at last likely to be settled, the matter 
having been brought before the War Department. The origin of 
the quarrel is y a fight between the rival cities of Omaha and 
Council Bluffs. In the early history of the Union Pacific Omaha 





gave certain lands and bonds to the company on condition that she 
was made the terminus of the road. The question was of little 
importance until the com of the over the Missouri, 
as Omaha was the eastern of the road. The 


bridge being finished, it at once a matter of moment, 
Guus claimed a fulfilment of the contract, in a positive an- 
nouncement of that city as the terminus, and on the other hand 
the Iowa Legislature — in ged gg oe the transfer of 
freight and passengers by Iowa to the Union Pacific at 
~ yee oe than Council Bluffs. Meanwhile the Pacific road 
fo ly announced Omaha as the eastern terminus. The 
business of transferring from one city to the other over the bridge 
has been let to a third party who now control it, but the contract 
can be terminated at any time. The prospect now is that Council 
Bluffs will be victorious, as they have a copy of Mr. Lincoln’s 
order fixing the point in Iowa opposite Omaha as the terminus, 








NOTES AND MEMORANDA, 
A NEw colorimeter has been designed which consists of two 
plates of glass touching at one end, and held apart by a strip of 
latinum at the other. On one of the plates are engraved fine 
ines, and by observing the depth of li nid necessary to render the 
lines invisible through it is determined the intensity of the colour, 

WHEN ink spots are of long standing it is difficult to get them 
out, since the iron has become thoroughly peroxidised and must 
be reduced. The following is recommended :—Water, 4 litre ; 
hydrochloric acid, 100 grms.; tin salt, 100 grms. Moisten the 
spot with this solution, keeping it moist until the colour disap- 
pears, and rinse with water. 

BLAST-FURNACE slags are granulated at Osnabriick, Germany, 
by allowing the molten stream from the tap to flow into water 
from a suitable height in the same way as lead is converted into 
shot in towers. The slag is used for filling in between railroad sleep- 
ers, and also in the manufacture of concrete, and if it contains con- 
siderable alumina is ground and converted into alum, 

THERE were received [in Chicago during the year 1872 a total 
of 66,470,521 bushels of grain, divided as follows :—Wheat, 
11,967,514 bushels; corn, 39,615,629; oats, 8,484,447; rye, 
628,324 ; barley, 4,044,569. The shipments amounted to 67,201,725 
bushels, and there remained in store on the 3lst of December 
3,664,,351 bush 


AccorDING to the American Journal of the Telegraph, the mean | 


horizontal component of the earth’s magnetism in England, for 
1865, was = 1°764 (metrical) units of force—i.c., a unit pole 
weighing one gramme, and free to move in a horizontal plane, 
would, under the action of the horizontal force of the earth’s 
magnetism, acquire, at the end of a second, a velocity equal to 
1°764 metres per second. 


HALLWACHS asserts that not only green, but red carpets also 
contain arsenic, particularly those brilliant dark reds now so much 
in vogue. Samples of these »ets burned with the blue arsenic 
fame, and gave off the characteristic garlic odour. Enough colour 
to give a distinct arsenic reaction could be rubbed off with the 
finger. A solution in hydrochloric acid produced with copper the 
usual greyish precipitate of metallic arsenic. 

THE reduction of phosphorus from the native minerals and 
from bone ash can be accomplished at red heat by silica. Two 
he of silica are mixed with one part of fine phosphate and a 

ittle charcoal or lignite added. Upon applying a sufficiently high 
heat phosphoric @cid is expelled and silicate of lime remains. 
The Reathetie acid can subsequently be reduced in the manner 
usually employed in the manufacture of phosphorus. 


Arta recent meeting of the Manchester Literary and Philoso- 
phical Society, Dr. R. Angus Smith, F.R.S., said that he, like 
others, had observed that the particles of stone most liable to be 
in long contact with rain from town atmospheres, in England at 
least, were most subject to decay. Believing the acid to be the 
cause, he supposed that the endurance of a silicious stone might be 
somewhat measured by measuring its resistance to acids. He 
proposed, therefore, to use stronger solutions, and thus to approach 
to the action of long periods of time. He tried a few experiments, 
and he says with promising results, 

THE Journal of the Society of Arts says that Antonio Cantalupi, 
in his ‘‘ Tables and Formulz for the use of Engineers and Archi- 
tects,” published at Milan, writes respecting the value of the 
spent bark of tanyards of fuel that from 1250 kilogs. of fresh oak 
bark 1000 kilogs. of spent bark may be utilised, and this equals in 
heating power 800 iiloge. of wood, or from 270 to 300 kilogs. of 
coal, e heating power of spent bark in a perfectly dry state is 
equal to 3400 heat units, while that usually met with in 
commerce is only 2400. A steam engine of 12-horse power 
consumed twelve kilogs. of bark per hour per horse power. 


THE quantity of coal shipped by the Manchester, Sheffield, and 
Lincolnshire Railway Company from the port of Grimsby during 
the month of December last was :—For Belgium, 711 tons; for 
Denmark, 326 tons ; for Egypt. 3940 tons ; for France, 9574 tons ; for 
Germany, 3399 tons ; for Holland, 528 tons ; for Italy, 386 tons ; 
for Norway, 447 tons ; for Prussia, 499 tons ; for Russia, 997 tons ; 
for Sweden, 768 tons ; and for Spain, 239 tons—making together 
21,814 tons for foreign ports, against 21,014 tons for the corre- 
sponding month of 18/71; and coastwise, 2335 tons, against 
1471 tons in December, 1871—total, 24,149 tons shipped in 
December, 1872, against 22,485 tons in December, 1871, showing 
an increase of 1664 tons. 

THE total annual production of iron is estimated at about eleven 
and one-eighth millions of tons for the whole world, in 1869, and 
must have increased greatly in more recent years. At that time 
England produced over five millions ; the United States of North 
America over one and a-half millions; France nearly one and a- 
quarter millions ; Prussia rather more than one million ; Belgium 
not quite half a million ; the Austrian Empire a third of a million ; 
Sweden and Norway nearly 400,000 ; Russia and the Zollverein 
nearly half a million tons between them, of which four-sevenths 
came from the former. Spain and Italy made up nearly 100,000 
tons, two-fifths from the latter. The increase in the production 
of the United States in the five preceding years was nearly 64 

r cent. ; in Prussia, 36 per cent. ; and in England, in six years, 

per cent. 

PROFESSOR ARTUS, of Jena, says the Journal of Applied Science, 
r ds a new thod of making extract of meat, which 
possesses the advan above that of Liebig of retaining the 
albumen, gelatine, and fat, which are all removed by Liebig’s 
process, and which would seem, from recent experiments, to be 
the only really nutritious elements of the meat, For this purpose 
an extract of meat is first made with cold water by means of a 
very simple apparatus ; this dissolves out the soluble salts, the 
albumen, and part of the gelatine and creatine. The meat, after 
having undergone this process, is then boiled for an hour in a 
Papin’s digester, and the liquid pressed out. The fat is skimmed 
off its surface, aud this extract is mixed with the cold extract, 
and the mixture is then evaporated at a proper consistence in a 
sand-bath, or better, in a vacuum apparatus. This certainly 
seems a much better way of preparing an extract of meat than any 
of the methods which necessitate the throwing away of the most 
valuable of its constituents. 

Durinc the last forty years the number of fires in London has 
increased from 458 to 1494, and this increase, though on the whole 

rogressive, has been in some instances marked by extreme irregu- 
ities, which form a most perplexing subject of study to those 
who desire to ascertain the cause with a view to applying a remedy. 
Thus, for instance, in the year 1836 there was an increase of 93, in 
1837 a decrease of 63, and in 1838 an increase of 67; in 1845 there 
was a decrease of 55, and in the following year an increase of 127 ; 
in 1857 there was an increase of 158, and in 1858, 1859, and 1860 a 
ry which for the three years combined amounted to 59 ; 
in 1866 there was a decrease of 164, and in 1867 an increase of 59. 





These fluctuations are remarkable, but the greatest irregu- 
larities of all have taken place within the last three y durin 
which time the abnormal increase of 374 in 1870 has been follow 
by a decrease of 104 in 1871 and 348 in the year now concluded. 
During the same a the population of London has also con- 
stantly increased; but this increase has always been more or less 
regular, and could be approximately calculated beforehand even for 
any one year. The number of houses too has increased in almost | 
exact proportion to the population, there being always one house | 
for every eight persons, or to be more precise Se leone eave} 
less than 738 or more than 780 persons. The | 
increase of the population, however, and that of fires have been at 
bag see rates, the former, which numbered about 1,700,000 in 
1 having reached about 3,340,000 in a in other 
words, not quite doubled, while the latter, having ereased from 
458 in 1833 to 1494 in 1872, have more than trebled, 


MISCELLANEA, 

Ox ty one nickel mine is now worked in the United States. It 
is in Pennsylvania, and yields 600 tons per month. 

Aw exceeding rich vein of copper, penetrating to a depth of 40ft. 
below the surface, has been discovered at Hope, Pennsylvania. 

TuHE Iowa papers recommend people to use their corn for fuel, 
alleging that at present prices it is the cheapest fuel to be had 
there. 


Mica is now attracting particular attention in America as a 
material for roofing buildings, for which purpose it has been found 
to be peculiarly adapted. 

A FINE stack lately built at Cyfarthfa Works was struck by 
lightning on Sunday morning last, and 30ft. literally shriven 
away. The expense falls on Mr, Crawshay, the stack having been 
passed on the Friday previous. 

ApmIRaAL Poporr, the Chief Constructor or Architect of the 
Imperial Russian Navy, has arrived at Portsmouth from St. 
Petersburg and London, on a visit of inspection to the shijys 
now building and fitting out at the dockyard. 

Tue strike in the county of Fife is all but concluded, and in 
Stirling and Linlithgow shires the pits, with one exception, are all 
in full operation, The demand for coal in these counties is as e> 
tensive as ever, and the coalmasters are now in a fair way of bein; 
able to meet all demands, 

THE Peat Engineering and Sewage Company have made pro 
posals to the city of Naples to carry off its sewage, to scavenge, 
water, and cleanse it on terms saving the city £12,000 a year, and 
substituting at the same time a thorough and efficient system for 
what is now little more than an unhealthy and miserable sham. 


In consequence of the representations made to the War De- 
partment by the Rochester Corporation and the Rochester Oyster 
Fishery, and the investigations made by the authorities from the 
War office, the Royal Engineers are now engaged in removing the 
torpedoes, cables, &c., from Long Reach in the river Medway. 


THE chain cable makers in the North of England, numbering 
about 200 workmen, are at present out on strike in consequence 
of a dispute with the employers as to the extra price to be paid 
upon all chain cables tested under the provisions of the new Act. 
The men asked for an advance of 6d. per cwt.; the masters 
offered half that amount. 

DwRinG the heavy storms of November and December last the 
lifeboats of the National Institution saved 311 lives from different 
shipwrecks on our coasts, besides assisting to rescue, when no 
other craft could help them, fourteen vessels from destruction. 
The Fishmongers’ Company has forwarded an additional donation 
of 100 guineas to the institution. 

Ir is stated that Sir D. A. Lange has been for some time in 
communication with the Lords of the Admiralty with reference to 
the tonnage dues on ships passing through the Suez Canal. Pend 
ing any future decision, no ships will be allowed to pass through 
the canal without paying the dues in advance as levied at present 
by the Suez Canal Company. 

From the high level at Newcastle-on-Tyne the building of the 
new swing bridge across the Tyne seems to be going on slowly. 
The designs of Mr. Ure, the engineer to the Tyne Commissioners, 
are being carried out in a satisfactory manner, however, and 
the work is progressing more than might be supposed. The 
Elswick Engine Works, Newcastle, are to supply the metal and 
hydraulic works. When completed the bridge will be a model of 
engineering skill. 

In recent years the shipping trade of the Clyde ports has been 
showing a remarkable expansion. During the past year there was 
an increase of ninety-three in the number of vessels that arrived 
at these ports, as compared with those of the previous year, and 
the increase in the tonnage amounted to 100,000; whilst it wa 
greater by the enormous figure of 350,000 tons than that brought 
home seven years ago. The number of sailings and their tonnage 
has also increased in an almost equal ratio. 

THE strike in Ayrshire has been terminated through the instru 
mentality of the ballot, there having been a large majority in 
favour of the masters’ terms. Since the ballot was taken some 
annoyance has been occasioned by the miners at New Cumnock 
declining to accept its decision, Their idea was that they should 
remain on strike, and get support from those at work until they 
gained their point; but to prevent this the masters have inti- 
mated that, unless the New Cumnock men resume work in the 
course of a few days, there will be a general lock-out. 

Ar Triumph, Pennsylvania, water has to be lifted from the 
Alleghany river to the summit of Triumph Hill, a vertical height 
of 685ft. The horizontal distance is two and three-quarter 
miles. The pressure per square inch in the water cylinders of the 
steam pump is 700 lb. Three pumps are used, each lifting 
200,000 gallons every twenty-four hours. The steam pumps have 
a piston stroke of 18in., the diameters of the steam and 
water cylinders are respectively 20in. and Gin. The pres- 
sure above mentioned in the water cylinder closely ap- 
proaches that ordinarily employed in the cylinders of hydraulic 
presses, 

A MEETING of surgical instrument manufacturers was held on the 
10th inst. at 29, St. James-street, Mr. Louis Blaise in the chair, in 
relation to the London International Exhibition of 1873. The 
conditions imposed by her Majesty's Commissioners for the Exhi- 
bition of 1873 having been fully discussed, it was unanimously 
resolved :—‘“‘ 1. That the surgical instrument manufacturers do 
not exhibit, unless the conditions requiring their productions to 
be submitted to a committee of selection be withdrawn, 2. That 
they may exhibit all the articles of their manufacture as a 
whole, and not in sections or subdivisions, as proposed by the 
commissioners. 3. That the conditions upon which the foreigner 
and Englishman exhibit shall be one and the same.” 


, 

THE ge of the President's ige relating to the rise of the 
price of labour in Euro pe, says the American Manufacturer, and 
the consequent probability of a revival of American shipbuilding, 
seems to have been well founded in fact ; for the proprietors of a 
Chester (Pa.) yard have actually underbidden the shipbuilders of 
the Clyde in a proposal of the Italo-American Steamship Company 
to construct four iron steamers for them. There is good reason for 
believing that the offer of the Chester Company will be accepted, 
and if so a powerful impetus will be given to the American mari- 
time interests. The new companyis composed of Italian ——., 
their principal office being in Milan, and the proposed line will 
bring the United States into direct communication with Italy and 
the East. New York will become the terminus on the Continent 
of a vast and growing Chinese and East Indian ‘trade, as well as 
the traffic of t and the Mediterranean, all direct and probably 
in American built vessels. Our relations with Italy will be streng- 
thened arid the commerce of New York be snares | ly enhanced. 

A pespatcH from Pittsburgh states that the importation by the 
Beaver Falls Cutlery Company of a number of Chinese, who have 
been introduced into the general workshops at Beaver Falls, has 
caused considerable dissatisfaction among the white workmen. 








The Chinese employed number nearly 160, the latest addition 
having just arrived. It is alleged that on their arrival an attempt 
was made to introd a of those who had first been 
employed into the more advanced branches of the business. To 
this the regular workmen objected, and it is alleged that they 
were requested to instruct the Chinese in the finer branches of the 
business, only to be ae as soon as the Chinese could do the 
work. Asa result many white workmen from the various depart- 
ments gave up their situations, and have come to Pittsburgh in 
search of — ent. It is stated that the Chinamen do 
the work for 25 do! Teold) per month, which heretofore paid the 
white workmen 80dols, per month, 





<p ee ep ella A A CR A i 






: 
; 
: 
: 
4 
: 
































ae 


Ae I ae Fil ate 


50 





THE ENGINEER Jan. 24, 1873. 





THE WATERLOO FLOUR MILLS. 


PLAN OF 


GENERAL 


AND 


SECTION 


TRANSVERSE 


INYON, ENGINEERS, WICKHAM MARKET. 


> 
> 


MESSRS. WHITMORE AND I 











Zz 
Y= 
a 
Ze 
! w 
32 
} << 
YAr ia 
12 
Gyys 
GY 
Tf, 
y 
Yj 














25 FEET 


r 










STOWACE 


Tl 


Di? 


ii) 
NY 
\ 


\ 
9° i} 














VYl|@$Jij 
ty. 
' 


Yr 
Ufyy 
VY 
































SECTION 


TRANSVERSE 
































JAN. 24, 1873. 


THE ENGINEER. 51 








8 


TEAM TORPEDO LAUNCH. 


CONSTRUCTED BY MESSRS. YARROW AND HEDLEY, ISLE OF DOGS, POPLAR, 
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ABOVE we give an engraving of a steam torpedo launch built in 
this country for a foreign Government, under the superintendence 
of Mr. Hunter Davidson, of the United States navy. The launch, 
as well as the machinery, was constructed by Messrs. Yarrow and 
Hedley, of Poplar ; both are of their ordinary type, for which the 
firm have acquired a reputation. The dimensions of the hull are :— 
Length, 30ft. ; beam, 6ft. 6in., with a draught of water of 2ft. 6in. 
when equipped ready for work, and a speed of eight and a-half 
statute miles an hour with 70 lb. of steam. The boiler is of the 
ordinary tubular type, and the engines direct-acting inverted; the 
boiler being fired at its after end enables the engineer to attend to 
it and regulate the engines without moving from one position. 
The exhaust steam is passed into a large chamber before issuing 
into the funnel, and is arranged’ so as fo be perfectly noiseless in 
its escape —a most essential requirement. Fixed to the stem isa 
brass sheave, and afew feet aft are two angle iron upright guides, 
arranged so as to admit a long pole passing through them and over 
the bows of the launch into the water, suitable tackle being fitted 
for hauling the pole in or out at pleasure. Forward of the ma- 





| in the position shown ; this space is completely protected by a per- ' 





chinery is a space sufficient for the accommodation of two or three 
men, one man having charge of the steering wheel, which is placed 





THE BAXTER STEAM ENGINE. 
WE illustrate in the annexed engraving a neat little engine and 
boiler patented four or five years ago by Mr. Baxter, an American | 
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engineer, and since used extensively when a moderate amount of 
power is required. The engine is found to be very economical, as 


| engine by the inventor. ‘‘ The boiler is so constructed as to generate 


pee : ; ; 
surface. The combustion chamber is large, and perfect combustion especially, engineers have done much to improve the 


} ensues. All the parts are cylindrical or circular ; consequently | , s. . a 
z “ * 7 | character of American ironworks plant. We publish this 


when the explosion is about to take place. The torpedo pole is 
made of teak, hollow, through the interior of which two copper 
wires are led from the battery to the torpedo, arranged in such a 
manner that the blow on striking the ship’s side makes contact 
and completes the circuit, causing the explosion to instantly ensue. 

The object of this little craft is to attack any description of | Wehave explained thus much to make the general arrangement clear 
vessel below the water at its most vulnerable part ; sufficient dyna- | to our readers; further details we are, however, not at liberty to 
mite, which is the explosive used for the purpose, is carried at the | publish. . a ; 
end of the pole in a suitable torpedo, to penetrate the thickest | A few experiments were tried at Messrs. Yarrow and Hedley’s 
plates hitherto used in the construction of the largest vessels afloat, | works to determine upon the thickness of shields to be used, 
and from the results of repeated experiments it has been found | which were required to be proof against rifle shots fired from the 
that if the torpedo pole project not less than 22ft., and provided | deck of the attacked vessel direct down upon the launch. A 
the explosion takes place at least 7ft. below the surface of the | breech-loading short Snider was used, and at a range of eight yards, 
water, no fear whatever need be entertained as regards the safety | fired point blank, the ball in most cases penetrated ;, of an inch 
of the launch itself, the water forming a sufficient barrier to give | iron plates; jin. Bessemer steel plates were pierced in like manner; 
ample protection from the shock. sin. Bessemer steel plates, which were adopted, the balls in no 

The explosion of the torpedo- -which, to be effective, must take | case passed through, but they were indented, on an average of several 
place at the moment of contact with the plate to be penetrated— | trials, to an extent of j ofaninch. The diameter of the bore of 
is not effected by means of a percussion fuse, but by a galvanic | the rifle is “577 of an inch; weight of ball, ljoz.; weight of 
battery placed inside the launch, and under control of a man | powder, 24drs. The little vessel would prove a dangerous foe on 
who is alongside the steersman. This battery is only in action | a dark night or in a fog. 


manent steel shield, sufficient opening only being provided in front 
for the steersman to look out. The engineer aft, in like manner is | 
protected by a sliding steel covering, which he can pass over him- 
self when required. 








it ought to be, seeing that the cylinder, valve chest, Xc., are yeadily be taken from the boiler by simply unscrewing the hold- 
included in the steam space, and that the boiler is of design which ing-down bolts. The piston can be taken out or can be adjusted 
“— ton = S heating 3 _ a CF. from the top, without difficulty. Insurance companies make no 
engine e think, necessary, fo’ shere i 

themselves. The engine is manufactured by the Colt’s Patent extra charge where these engines are used. 

Fire-arms Manufacturing Company, Hartford, Connecticut. 
The following are some of the good points claimed for the 





AMERICAN ROLLING MILL ENGINES. 


the gee oo amount of steam. The draught isup, and down,and| Tyr iron trade of the United States has assumed 
y which is secured the largest possible amount of heating | enormous dimensions, and within the last few years 


can be made perfectly securejunder any pressure required. All the | 


| heating surfaces are below the water line, hence no liability to| week a two-page engraving, showing a fine rolling 


burn out the boiler. The circulation of the water within the boiler | mj]] engine, designed by Mr. Washington Jones, of the 
firm of Messrs. I. P. Morris and Co,, engineers, West 
Richmond Works, Philadelphia, to whom we are indebted 
for the drawing from which our engraving has been 
prepared. In a succeeding impression we shall give com- 
plete detail drawings to illustrate the specification which 
weappend. The engine is one of several made to the same 
specification, and possesses many excellent features, and our 
drawings, taken with the specification, will be found to 
describe it so completely as to place our readers in possession 
of every detail of what may be regarded as an example 
of the best modern American practice in the construction 
of rolling mill engines. 


SPECIFICATION. —-GENERAL DESCRIPTION. 
Engines to be vertical, direct-acting, overhead cylinders, non- 
condensing. Heavy box bed plate, supporting two A frames, upon 








is perfect, holding all sediment in pension, so that the same 
may be blown rrom the surface ; or by blowing off the boiler once | 
a week, under pressure, it can be kept perfectly clean. The engine 
is built upon and secured to the cylinder, all parts being turned | 
and squared by lathes and planes, consequently all parts will fit 
Bo tan of the parte Will be thootet ent of adjustment by expen: — 
no one 0’ i wh out o j ent by expan- 
AE EME CR 
0 3W e cylinder and its parts are kept hot which the cylinder i ted with the steam i 
immersed in the steam, All the adjustment is made before the the main shaft. “Shaft pedestals ¢ ~ — Ay 
-wheel to have 
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necessary the engine can ' cast iron arms, and to be well bolted and keyed. Steam admitted 





cast separa’ 
engine is placed upon the boiler. There loose pi ithin Crosshead guides frames. 
to become Gamnngel. Whenever veadond y agiee ee os vil belted 
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by a single-ported slide valve having the pressure taken off its 
back, and with lap to cut off steam at three-fourths piston stroke. 
Its weight to be counterbalanced. Eccentric with hook 
arranged to throw out of gear, so engine may be worked by hand. 
Governors to be placed immediately upon the steam chest. 
Hand gear, guides, and stuffing boxes to be reached from a 
gallery. 
DETAILS. 


Bed Plates._-To be of box form: length, 12ft. 3in. ; width, 
7ft. 10hin. ; depth, 20in., provided with facing pieces lin. high for 
shaft pedestals and feet of frames. Least thickness of metal, 1}in. 
Bottom of crank space to be cast in, and a pipe and cock provided 
to draw off the waste water and oil, to prevent injury by its 
settling into foundation. Bolt holes to be cast in. Vent holes 
where necessary. Top to be planed (facing pieces). Bottom 
flush, pedestals holding bolts to have their nuts inserted into 
pockets. 

Holding-down Bolts.—To be ten in number, 2}in. diameter, and 
long enough for 10ft. of mason work. 

Frames.—A shaped ; each leg of box form; thickness of metal, 
seven-eighths of an inch. To be crossbraced and provided with 
facings for guides, rock shaft stands, &c., and with bosses for 
wrought iron diagonal braces. Feet to be planed. Top to be of 
proper shape for cylinder-seat, and to be planed. Bolt holes 
drilled, bolts turned. Their aggregate area to equal that of the 
piston-rod, 

Cylinder.—To be of hard metal, composed of charcoal pig and 
hard scrap iron. To be bored 40in. diameter, and for a piston 
stroke of 40in, ; least thickness, lin. Walls, 1\in. thick ; bottom 
cast in; steam chest cast on. Steam ports, 2}in. by 2lin. Exhaust 
port, 44in. by 2lin. Valve seat to be planed and scraped. Top 
flange turned and ground. Bottom flange turned and fitted to 
tops of frames, to which it is secured by twenty bolts of: 1{in. 
diameter. 

Cylinder Head.—To be strongly ribbed; to have an annular 
recess for reception of piston follower bolts. Flange to be turned 
on top, on edge, and on joint, which latter must be ground. Eye 
bolts for lifting and joint bolts of lin. diameter, spaced about 7in. 
from centre to centre. 

Slide Valve.—To be of cast iron, close grain. Single-ported, and 
having sufficient lap to cut off steam when piston has completed 
three-fourths its stroke. ‘To have pressure taken off its back by 
a saddle-plate. Face and back to have same dimensions. A 
plate to be cast in near the back surface, through which two holes 
of lin. must be drilled and tapped. These are to allow any leakage 
to pass into exhaust passage. Should leaks become great, or any 
other derangement occur to the saddle plate,* it can be removed ; 
the holes closed with screw plugs, and the valve work as an 
ordinary unbalanced one until repairs can be made. Stem of 
wrought iron. Length adjusted by nuts. 

Piston.—To be of cast iron, and fitted with cast iron packing 
rings set out by springs which must have proper set to force 
rings out. No screws tobe used, Eye bored for rod and recessed 
for collar, top faced. Rings to be fitted and scraped on edges, 
follower turned and ground. Follower bolts provided with 
brass nuts. Clearance spaces jin. at top and 4in. at bottom of 
stroke. 

Piston-rod.—To be of charcoal fagoted iron 6in. diameter, 
forced into eye of piston and secured by brass nut and jam nut, 
— into crosshead with a slight taper, and secured by a cross 

ey. 

Crosshead.—To be of wrought iron. Composition gibs 3hin. 
wide, 22in. long (mixture: eight copper, one tin, one-half yellow 
metal) or of cast iron lined with Garrett metal. Pin worked from 
the solid 54in. diameter, 74in. long. 

Connecting Rods.—To be of wrought iron fitted with straps, 
bolts, gibs, and keys. Boxes of composition metal (seven of 
copper, one of tin, one-half yellow metal) to be bored to suit pin 
of crosshead, 54in, by 74in., and crank pin, Jin. by 9in. ; necks to 
be, yom 5fin. diameter ; lower, 5fin. diameter; middle, 
6fin. diameter. Length, 8ft. 4in., or two and a-half times the 
stroke. 

Crank.—To be of wrought iron, tool finished. Eye for shaft 
bored 14in. Two key ways, 3in. by lin. Twenty inches from 
centre to centre. Pin of wrought iron, Jin. by 9in. Turned a 
little large for the hole, and forced in by screws and secured by 
nut at back of crank, 

Shaft.—To be of close strong cast iron ; journals, 16in, diameter, 
30in. long ; body, 2lin. diameter. End for crank, 14in. diameter. 
Two key ways, 3in. wide by lin. deep. 

Shaft Pedestals, —Cast separately from bed plate. Box of cast 
iron lined with Garrett metal; diameter of journal, I6in. ; 
extreme length, 30in. Bottom planed, cheeks and seat for box 
dressed, Cap bolts (two) 4in. diameter, to serve also as holding 
down bolts, nuts at lower end to be inserted into pockets cast in 
bed plate. Nuts at top to be provided with keepers. Each 
corner of the cap to be evil with an adjusting screw, so 
that cap cannot be forced tgo tightly upon the journal. Oil cup 
cast on. 

Eccentric and Strap.—To be of close cast iron, with oil cup cast 
on. 

Eccentric Rod.—To be of wrought iron with hook at upper end, 
so it can be disengaged. To have a catch for holding it in or 
out of gear. 

Rock Shaft.—To be wrought and cast iron combined. To havea 
weight of cast iron to counterbalance the slide valve, 

Valve Stem.—To be of wrought iron, with spade handle for link 
journal. Upper end screwed and furnished with double nuts for 
adjusting length. 

Valve Link.— To be of usual style. 

Fly-wheel.—Extreme diameter, 24ft.; rim, 12in, by 14in. To 
be composed of eight arms and eight segments. Arm and segment 
cast together and to form one piece; joints of segments planed 
and secured by dowel ay om 4fin. by 4in., tightened by cross 
keys. Ends of arms to be turned to fit sockets of hubs, to which 
they are held by cross keys, Lugs to be cast at a suitable dis- 
tance from ends of segments, through which the cross bolt holding 
ends of brace bolts pass; eight brace bolts, 2hin. diameter, pass 
from these intohub, to which they are held by cross keys. 

Centre.—6ft. diameter. Eye, 2lin. diameter, 20in. long. Two 
key ways, 3in. by lin. To have eight sockets bored 9in. diameter, 
and faced for reception of arms. Bands of wrought iron, 3in. by 
3in., shrunk on hubs, and bands of cast iron, 14in, by 2in., 
shrunk on outer edges. 

Governors.—To be of I. P. Morris and Co.’s make, i.¢., two 
dises attached by a bar moving into or out of two conical seats by 
the action of pendulums revolving at a high rate on certain of the 
engines. The other engines to be regulated by the Huntoon 
governor, i.¢., a propeller wheel working at a high velocity in oil 
contained within a cylinder. Any increase of speed causes an 
advance of the propeller, or vice versa, and, through attachments 
to throttle, closes or opens it, The engine we illustrate is fitted 
with the ordinary governor. An engraving of the Huntoon 
governor will be found in the preceding page. 





THE LATE PROFESSOR MAcQuoRN RANKINE AND THE HIGHLAND 
AND AGRICULTURAL Socrety.—On the motion of the chairman, at 
the last meeting held on January 8th, the following resolutions 
were unanimously agreed to :—‘‘(1) That the directors of the 
Highland and Agricultural Society, before proceeding to the busi- 
ness of the day, deem it incumbent on them to record their deep 
sense of the severe loss occasioned to the society by the death of 
Professor Macquorn Rankine, and to express their high apprecia- 
tion of his eminent services as honorary consulting engineer and as 
an examiner in field engineering and surveying under the society’s 
educational charter.” “ (2) That the also regret the loss 
engineering has sustained by his death at such an early age.” 


~ * First known to the writer as 1 . 
hammers. © writer as Nasmyth’s, used by him on his steam 








INSTITUTION OF CIVIL ENGINEERS. 
January 14th, 1873. 
Mr. THomMAS HawksLey, President, in the chair. 


THE paper read was “ On the Practice and Results of Irrigatio 
in Northern India,” by Colonel W. H. Greathed, C.B., R.E., 
Chief Engineer of Irrigation to the Government of the North- 
western Provinces. 

The object of the paper was to describe what had been done 
and what was now doing in that portion of Upper India where 
irrigation had been longest practised, and on the largest scale. 
The conditions which created a demand for artificial irrigation 
were exhibited by a map showing the average rainfall over the 
surface of British India, distinguishing the rainfall of the north- 
east monsoon and of the south-west monsoon. ‘The tract of 
country under consideration was included between the —— 
range on the north, the river Brahmaputra on the east, and the 
rivers which merged into the Indus on the west. The principal 
geographical features of the region were the plains drained by the 
Ganges and the Indus and the intervening table land of Central 
India, comprising a country four times as large as France in area 
as well as in population. The plains of the Ganges and of the 
Indus rose gradually from the level of the sea to an elevation of 
1000ft. to1100ft. where those rivers debouched from the mountains, 
and the highest general level of the central table land was about 
2000ft. The distribution of the rainfall in India was then noticed. 
It was very large during the south-west monsoon along the — 
of the western ghats, much less in the interior, and it rapidly 
decreased towards the mouth of the Indus ; but it was again larger 
on the table lands bordering the valleys of the Nerbudda and the 
Taptee. At the southern point of India and in Ceylon the south- 
west monsoon brought but little rain, which, however, increased 
up the eastern coast of the peninsula, and on the east of the Bay 
of Bengal there was an abundant fall, which extended over the 
country between the sea and the Himalaya ; thence, in the plains 
of the Ganges, the rain constantly diminished as the distance from 
the sea and from the Himalaya increased. These varying con- 
ditions of moisture involved different agricultural conditions, 
which were influenced by diversities of soil and of temperature. 
The temperature ranged from tropical in the south, with an ap- 
proximately uniform heat, to semi-temperate in the north, where 
the summer and winter were sharply defined. 

The North-western Provinces, exclusive of the Benares division, 
where there were no State works of irrigation, might be described 
as consisting of three zones : — 

(1) The sub-Himalayan tract, north of the river Ranegunga, 
which was a watered by the rainfall on the mountains and 
by numerous small rivers flowing out of them. Most of these 
rivers dried up after the termination of the rainy season ; but on 
a great part of the length of this tract a deposit of sand and 
boulders, forming a continuous belt fifteen miles wide, created a 
vast filter bed, which, being bordered on the down-hill side by a 
band of clay, became a covered reservoir. The natural pressure, 
augmented by the rapid slope, across which the filter bed laid, 
forced water under the clay, and produced a line of springs on the 
other side of the clay band, which fed numerous small streams 
and refreshed the country. The local name of the belt of boulder 
was “ Bhabur,” and of the tract which it watered by filtration 
‘* Terai.” 

(2) The plains, being the area included between the Ranegunga 
and the Jumna rivers, and including the Muttra and the Agra dis- 
tricts on the right of the Jumna This tract has a loamy upper 
soil varying from sand in some parts to light clays in others. But 
fine sand was generally found at no great depth. In this tract 
the drainage ran from north-west to south-east, parallel to the 
Ganges and the Jumna, which rivers embraced nearly the whole 
area, 

(3) The province of Bundeleund, which sloped from the high 
table lands of Central India northwards towards the Jumna. The 
lands bordering the rivers were dry and stony, and higher than the 
intervening basins, which consisted generally of rich black cotton 
soil. There had been a great upheaval of the region near the foot 
of the table land, and trap and granite rocks cropped out freely, 
forming isolated hills of fantastic shapes. 

The climate of the North-western Provinces was exceedingly 
dry, and hot westerly gales prevailed in April, May, and June, 
during which months vegetation of unwatered plants was appa- 
rently suspended except in the case of the melon tribe. The rain 
clouds of the south-west monsoon seemed to travel up the Ganges, 
and they reached the North-western Provinces about a fortnight 
after rain had fallen at Calcutta, when the season of agriculture 
commenced. Theagricultural operations, it was observed, were of 
the most primitive description, and the crops were liable to fail if 
the fall of rain was not distributed over a sufficient number of 
days, or was otherwise deficient. The uncertain crops of the rainy 
season were Indian corn and millet of various kinds, which formed 
the staple food of the agricultural labouring classes. 

The rainfall in Hindostan of the winter or north-east monsoon 
was everywhere less than in thesummer. It was most felt onthe | 
eastern coast, from Madras downwards, and in Ceylon was very 
copious. On the western coast the only considerable winter rain 
was between Cannamore and Vingorla. As in the south-western 
monsoon, the rainfall of the north-east monsoon diminished in the 
valley of the Ganges as the distance increased from the sea, and 
became very light in the North-western Provinces and the Punjab, 
where it was due at Christmas. If the winter rain was favourable 
the barley and wheat had a fair chance, but on unirrigated lands 
the spring crops of cereals were always uncertain. In the Bundel- 
cund zone barley and wheat were scarcely ever sown, on account 
of the exceeding dryness. 

The plains had an average annual rainfall of 26°Gin—enough for 

ricultural needs ; but as the greater part fell, perhaps, in a fort- 
night, and there was no rain from September to July, except the 
Christmas showers, the ordinary crops of the country often failed, 
and the richer crops were entirely dependent on artificial irriga- 
tion. In the sub-Himalayan zone, which had a rainfall of 48°7in., 
rice was successfully produced, without artificial irrigation, in 
about two years out of three ; sugar was less certain under the 
same condition. In Bundelcund the aveiage rainfall, 33°7in., 
sufficed for the ordinary monsoon crops, but it was especially 
fickle, and searcity was in consequence very common in that 
country. 

The people of the North-western Provinces had practised sink- 
ing wells for irrigation from the earliest periods. The depth at 
which water was found in the plains varied from 10ft. to 50ft. 
below the surface, At the lesser depth a little pit supplied as 
much water as could be lifted in a day in a jar attached to a light 
balance beam worked by men. Two men could keep a plot of an 
acre watered, but the demand on labour prevented its employment 
on a large scale. Pits of this description fell in during the rainy 
season, and had to be annually renewed at the cost of the tenant. 
Deeper wells, lined with brushwood cylinders, and worked by 
bullock power, cost from £5 to £18 apiece, and employed six men 
and three pair of bullocks every day to keep five acres watered. 
The duration of such wells varied, according to the soil, generally 
between two and ten years, and in some favoured tracts could be 
constructed without Aare A serious objection to the majority 
of wells was that they containcd surface water only, and did not 
touch the springs, and if overdrawn they fellin. Asarule the 
springs could only be reached by wells lined with brickwork, cost- 
ing from £15 to £30 apiece, which cost was almost prohibi- 
tory to their employment for irrigation. Where water was 
plentiful they paid best when made of sufficiently large diameter 
to allow three or four pairs of bullocks to work at once, in which 
pA f commanded twenty acres of land, and cost up to £80 and 

apiece, 
_ In the sub-Himalayan zone wells had not been much used for 





irrigation ; the people had instead dammed the rivers and led off 
from the dams irrigation channels to the fields ; but the consequent 





stoppage of outfall had waterlogged the country, and given rise to 
malaria. A bill was now before the Legislative Council of India 
for the removal of the whole of these dams, on the Government 
ing proper compensation either in water supply from other 
sources or in money. In the third, or Bundeleund zone, no wells 
could be sunk for purposes of irrigation, because of the depth of 
the water from the surface, the poverty of the community, and 
the scanty population. The amount of land irrigated from some 
lakes had not as yet exceeded 1300 acres. Although individually 
diligent in their own concerns, the natives of Northern India were 
wanting both in the means and in the mutual confidence requisite 
for combinations in works of general advantage ; and generally, 
improvements, unless proposed and carried out by the officers of 
the Government, were not done at all. i 

Extracts were then given from the official account of the famine 
of 1868-69, describing the desolation in districts unprovided with 
canals, and the security of those that were aatentes. 

The scheme projected for turning all available waters to the 
greatest advantage was next detailed. The characteristics of the 
rivers Ganges and Jumna, which included between them the larger 
part of the zone of ‘‘ plains,” were identical. Both rose in eternal 
snows, and both received large affluents before leaving the moun- 
tains. The drainage area of the Ganges was 11,200 square miles, 
that of the Jumna 7800 square miles. The flow of water in the 
greatest floods was respectively 230,000 and 160,000 cubic feet per 
second, and when these rivers were at their lowest, from the mid- 
dle of January to the end of March, the flow was reduced to 4000 
cubic feet and 2000 cubic feet. Unfortunately the period of lowest 
supply was that of greatest demand. The rivers left the Hima- 
laya on boulder beds, sloping 8ft. to 10ft. in a mile, which after a 
few miles were replaced by fine sand, wherein the course of the 
rivers was constantly varying. Beyond the end of the boulder 
formation the surface of the rivers was generally about 40ft. below 
the adjacent country. 

The head works of the Ganges and the Jamna canals had been 
fixed on the boulder portion of the river beds on account of its 
stability, and for facilities for leading and regulating the supply of 
water. All the water in the rivers in January was required, to 
obtain which dams were constructed across the perennial streams 
of the rivers, and at times the whole of the visible water was 
turned into the canals. Temporary dams of crib-work, boulders, 
and shingle were found to be the most suitable for diverting the 
water, whilst masonry structures were preferred for the regulation 
of supply channels. The Ganges Canal was perhaps the largest 
work of the kind in the world. Its full capacity was 6500 cubic 
feet of water a second. The width of bed on the Solani Aque- 
duct, eighteen miles from the head, was 164ft., and the depth 10ft. 
The main channel was 348 miles in length, and it was navigable 
throughout ; the branches were 306 miles in aggregate length, 
and the distributaries 3071 miles. A carriage road was kept - 
on all main and branch canals, and the banks were planted with 
timber trees. The flow of water per second in 1870-71 was 
4300 cubic feet, and 767,000 acres were watered in 5061 villages. 
Irrigation commenced twenty-two miles below the headworks, 
and was diffused over an area 320 miles long by about 50 wide. 
The sub-Himalayan drainage, which the canal crossed, was passed 
partly into, partly over, and partly under the canal. The works 
in the upper part were chiefly constructed on block foundations, 
perforated with wells, by means of which they were sunk in run- 
ning sand to a hard stratum. The Solani Aqueduct, spanning a 
valley two and a-half miles in width; its foundations were sup- 
—— by the pressure and friction of wet sand, and no subsidence 

ad occurred. The slope of the country in the upper part of the 
canal was much more rapid than that given to the canal beds, 
a difficulty which had been overcome by masonry ogee falls; in 
place of these vertical weirs with long crests were being built on 
new canals. The difficulty of the conditions under which the 
Ganges Canal works were commenced was detailed, and the 
functions of the canal officers. The earning of a cubic foot of 
water on the Ganges Canal, in 1870-71, was £44 per annum ; on 
the Eastern Jyumna, £59. 

The net income of all the canals in the North-western Pro- 
vinces, in 1870-71, after the payment of working expenses, was 
£182,437, being 6°64 per cent. on the capital cost of £2,714,631. 
Measures were now in progress for reducing the rapidity of the 
current of the Ganges Canal for navigation purposes ; and a com- 
mencement had been made in leasing the water-power to persons 
competent to utilise it. 

As there was no water in the Ganges Canal available for exten- 
sions, it had been determined to construct a weir across the Ganges 
at Rajghat, for a Lower Ganges Canal, with a capacity equal to 
that of the Upper Canal, on an estimate of £1,825,000. The com- 
bined system would probably be completed for £5,000,000, and 
return 13 per cent. The weir across the Ganges at Rajghat would 
be founded in running sand. 

The Agra Canal had been projected for the irrigation of the 
Muttra and Agra districts, on the right bank of the Jumna, below 
Delhi. A weir 2428ft. long had been built across the Jumna, at a 
point where a spur of quartz from the Aravali range abutted 
upon the river. The work had no foundations. It consisted of 
two parallel masonry walls, 2428ft. long, running from end to end 
of the weir, of which the footings res on the fine sand of the 
river bed at low-water surface level. Between these walls, which 
were 26ft. apart, stone was packed, and a slope of stone was con- 
structed, up stream with a base of 40ft., and down stream with a 
base of 200ft. Scouring sluices were constructed on one flank of 
the weir, to keep a clear channel in front of the canal head. This 
weir, when partially constructed, had satisfactorily withstood the 
greatest known flood on the Jumna. The Agra Canal had a maxi- 
mum capacity of 2000 cubic feet of water per second, and was 
designed perp y : 350,000 acres. For the benefit of the plains 
and zone east of the river Ganges, an Eastern Ganges C was 
about to be constructed, taken off at the bottom of the boulder 
formation. This would water 450,000 acres, equal to 35 per cent. 
of the area of the districts commanded. 

In the Bundelcund zone, owing to the granite and trap forma- 
tions, the rainfall was carried off by the rivers with great rapidity, 
leaving the river beds almost dry soon after the rain had ceased. 
The channel of the river Betwa was 1450ft. wide and 61ft. deep 
near the town of Jhansi. This was often filled in July anu 
August, the flow of water being 700,000 cubic feet per second ; yet, 
in January, the flow was reduced to 50 cubic feet, which passed 
through a notch 6ft. wide. It was intended to build a weir across 
the river Betwa 26ft. high. The Betwa Canal would then water 
120,000 acres in the Jaloun and Humeerpore districts. The esti- 
mated cost was £170,000, and the anticipated return from water- 
rate 10 per cent. Other weirs were projected across the rivers 
Dussan and Keyn, estimated to cost £124,000 and £130,000 respect- 
ively, and to return 11 per cent. on the outlay; the weirs would 
stand on granite sites. Lastly, fifteen lakes in Bundelcund would 
be made available to water 22,000 acres and to return £2500 a-year 
on a capital outlay of £8200. By these means 700,000 acres would 
be anntally watered in Bundelcund and Jhansi, an area sufficient 
to insure the province against famine, and, it was hoped, to restore 
it to its pristine fertility. 

The financial results were then explained. At the end of the 
year 1871 upwards of a million acres were irrigated from existing 
works, which afforded a net return of £182,500. The capital ex- 

mded had been £2,747,000, and the net profit on the whole was 

‘64 per cent. When fully completed the cost of the undertaking 
would amount to about £7,500,000, with a return of 12 per cent. 
on the capital when the were fully developed. 

A large system of canals had been projected for the irrigation of 
the province of Oude, from the river Sardah, and would extend 
to some part of the Benares division. 

In o at the foot of the Himalaya, there was a 
zone i of 40in. a , bounded .on, the south by a 
belt where the rainfall was 16in. ; country to the 
south was almost rainless. 1 canal in. operation was 
the Western Jumna, an old Mahomedan work. &% hal paid nearly 
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£2,000,000 clear profit, after repaying capital. The Baree Doab 
Canal, taken from the river Ravee, was constructed on the model 
of the Ganges Canal, and was gradually making iw > 

There were profitable inundation canals op the Indus, the 
Chenab, and the Sutlej. The Sirhind Canal, now under construc- 
tion, would cost about £2,000,000, and irrigate a country where 
rain was very scarce. It was calculated to pay about 9 per cent, 

It was «bserved that whilst the characteristics of irrigation in 
the North-western Provinces, Oude, and the Punjab, were much 
alike, they differed largely from the conditions current in Madras. 
in Northern India irrigation was carried over the whole country ; 
crops were watered both in winter and in summer, and irrigation 
afforded the test benefit in the winter, where there was little 
or no rain s but in Madras canal irrigation was only effected 
during the rainy season when rivers were full, and was confined to 
the deltas at the mouths of the great rivers. 

In conclusion, it was stated that about two hundred and fifty 
engineers, of and above the rank of assistant-engineers, were em- 
ployed, under the Indian Department of Irrigation, in developing 
the advancement and prosperity of the country. 

At the monthly ballot the following candidates were balloted for 
and duly elected :—Mr. A. Browning and Baron M. M. von Weber 
as members; Messrs. W. F. A. Archibald, B.A., Stud. Inst. C.E., 
N. P. Burgh, H. C. Christopher, E. H. Harris, B. Kitt, J. Mackay, 
J. P. Maxwell, Stud. Inst. C.E., W. H. Scott, J. J. Thorneycroft, 
and R, Tiplady. 

It was announced that the council, acting under the provisions 
of the bye-laws, had recently admitted the following candidates 
students of the Institution mem, oar J.S. Brown, W. C. Gibbons, 
A. T. Goodfellow, A. Joyce, H. C. Knox, T. Michell, A. Millar, 
jun., G, Moyle, G, A. G. Shawe, and Z. Walker. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents 
‘ 





HOT AIR FURNACES, 

Srr,—I have been very much interested in the correspondence 
on ‘‘ Combustion ” which has appeared in your journal for some 
weeks past. My name having been tioned in tion with 
hot air, I take this opportunity of giving my experience on the 
subject. I quite appreciate your correspondent’s (Mr. T. Milnes 
Favell, C.E., F.G.S.) sentiments as to the vast importance of any 
plan whereby an economy in fuel is effected, and I thought he 
would have been aware of the advantages of hot over cold blast. 
In the reheating furnaces I have put up on my principle a saving 
is effected of from three to four hundredweight per ton of iron 
heated, by raising the temperature of the indraught of air to 200 
to 300 deg. 

Before a given mixture of gas and air can be ignited it must 
be raised to a very high temperature, and if the indraught of air 
is not heated before entering the ash-pit, it must take up its heat 
at the expense of the fuel in the grate. 

On this subject let us take Sir H. Davy as our guide—as your 
correspondent has done. Having, after numerous trials, ascer- 
tained the volume of air required for the combustion of gas, he 
next treats of the temperature required for the production of 
flame ; that is, for igniting a given mixture of gas and air, which 
he calls an ‘‘ explosive mixture.” ‘‘ This mixture,” he observes, 
** was not exploded or fired by red hot charcoal or red hot iron; it 
required the iron to be white hot for its inflammation.” 

It seems quite clear to me that if’ a certain amount of heat is 
— in any furnace, say 2700 deg., and if the indraught of air 
is heated to 300 deg., the economy is the quantity of fuel necessary 
to raise the air to that temperature, besides the economy in 
causing more perfect and rapid combustion. 

ANDREW HowWATSON. 

14, Somerset-place, Swansea, 21st January, 1873. 








Srr,—Like your intelligent correspondent, Mr. T. Milnes Favell, 
I have read with very great interest your articles on the com- 
bustion of fuel, and I am looking forward, almost impatiently, for 
the forthcoming article on the mode of heating the air to 300 deg., 
and the economical results we may reasonably expect, that you 
promised us in your issue of the 27th ult. Notwithstanding the 
greatly increased, and I fear, increasing price of coal, I am fully 
satisfied that if proper economical measures are promptly adopted 
the cost of supplying our steam engines with fuel need not 
increase one fraction, but probably otherwise. 

While I admire Mr. Favell’s remarks in your last week’s issue, 
I beg to call his attention to two important facts he overlooked. 
He properly states that if 11b. of coal required 201b. of air to 
consume it, and if a boiler or boilers consume 3751b. of coal per 
hour, weight of air at 50 deg., equal to ‘0779, we have 375 x 20 + 
‘0779 = 96,277 cube feet of air. But if the temperature of the 
air is increased from 50 to 300 deg., may we not fairly assume 
that a saving of perhaps not less than 25 per cent. of coal would 
be effected? Then we should only consume 2821]b. per hour 
instead of 3751b. of coal, so that 282 x 20 + 0522 = 108,904 
cubic feet of air required, instead of 143,678ft., as stated by 
Mr. Favell. 

The second fact is, the greater the economy in the consumption 
of fuel the slower the combustion required and the less intense 
the draught will have to be; the result will be to lower the tempe- 
rature of the gases that escape up the chimney. In Cornwall, 
where they have proverbially for many years, in consequence of 
the high price of coal and the means they have employed to 
utilise it to the best advantage, carried out the principles of 
economy to a great extent, they have a slow, sluggish combustion, 
with their low chimneys and their dampers four-fifths closed, so 
that the gases, as they escape to the chimney, are frequently of a 
lower temperature than the boiler and its contents. 

J. SLATER. 

30, Cloudesley-street, Islington, January 21st, 1873. 


_Sir,— In your impre‘sion of the 10th inst. Mr. John Downes 
gives @ very satisfactory account of his mode of supplying hot air 
to his boiler fires, but I confess I do not quite m naee tr) him, 
and I think others will find his letter ooulie difficult to compre- 
hend. He says:—-‘‘ The air is heated to the same temperature as 
that of the escaping gases after they leave the boiler, and they, 
with the exhaust steam combined, together pass under the fire,” 
&c. Now, to read this correctly one must believe that he turns 
the whole of the waste gases and exhaust steam into his fires; but 
T cannot believe he means to = that. What then does he mean? 

As one greatly interested in the economy of fuel in steam boilers, 
I shall be glad if Mr. Downes can oblige me with an explanation, 

_ Mr, T. M. Favell, in his arguments against the use of hot air, 
implies that the coo of the waste gases must of necessity 
spoil the draught; but this is not always the fact, as I know of a 
case in which the smoke is not only lessened, but the draught in- 
creased by letting in a little cold air at the chimn He 
also seems to me to base his arguments on the belief that boiler 
fires are supplied with only just the right tof air, wh : 
in nearly every case, they have far more than ne A 

Ambleside, Jan. 20th, 1873. W. C. Hawtin, 


CIRCULATION IN BOILERS, 


Sir, — Having perused the article entitled ‘‘ Circulation in 
Boilers,” in THE Enoivger of 10th of January, with much in- 
terest and attention, and considering the question regarding a 
really good, safe, and efficient water-tube boiler of very great im- 

rtance, I beg leave to make a few remarks upon the subject. In 





he first place, I would like to make a great distinction between | 
“agitation.” 1 do not be- | 


“ circulation ” and ‘‘ commotion” or 
lieve that you can have real “circulation” unless the current 
which carries the steam away to the water-level is quite undis- 





like the Field tube, in which a column of comparatively cooler and 
denser water constantly forces up an upward current of hot water 
mixed with steam. But in a tube, as you describe, Sin. or Gin. 
diameter and 2ft. long, or in a horizontally-inclined Howard tube, 
without hy yay to separate the currents, I do not think 
any “circulation,” in the real meaning of the word, can take 
place, but plenty of spurting, or what I should call ‘‘ commotion ” 
or agitation ; and I may remind you here of the often-patented 
deflecting plates in Corpish and egg-ended boilers. 

In a sectional water-tube boiler, therefore, the dense water 
should enter at the lowest part of the system of the tubes, in an 
uninterrupted and plentiful current, and the current in all the 
tubes exposed to the fire, and generating and carrying away steam, 
should be an ascending one only, uninterrupted by a downward 
current ; and to facilitate the upward current the tubes should be 
placed at an inclination from the horizontal line, and of enlarged 
diameter, as the current ascends. There should be an independent 
descending current of dense water, and, by placing a mud-collector 
at the bottom of the independent d ing tubes, and intro- 
ducing the feed-water at as high as possible a point of these de- 
scending tubes, the greater part of the sediment would be sepa- 
rated, and fall down into the mud-collector without finding its 
way into the tubes in the furnace. 

But there are other points, besides circulation in water-tube 
boilers, of equal importance. In all our present boilers of this 
\lescription there are numerous joints ex to the action of the 
fire, these joints consisting of wrought iron tubes screwed either 
into wrought iron or even into cast iron, or bolted butt-joints. 
The tubes are also generally placed so closc to one another that it 
becomes quite impossible to discover a leak, and really efficient 
outside and inside cleaning and examination of the tubes is in 
most cases an impossibility. The joints between the different 
lengths of tubes should therefore be entirely outside of the fur- 
nace, so that only a series of lap-welded wrought iron tubes is 
exposed to the action of the fire; and every joint should be reaaily 
accessible without, and every tube should be in a position to be 
examined and cleaned outside and inside, without disturbing any 
part of the setting of the boiler. 

The description of a sectional water-tube boiler here given is not 
a mere idea which occurred to me on reading your article, but has 
occupied my mind since the time when this kind of safety boiler 
was first introduced, and I hope that a boiler of the kind I have 
described will soon be introduced to the public. _E, MIRcHIN. 

41, Albert-road, Dalston, N.E., Jan. 21st, 1873. 








TRAM PLATES AT WOOLWICH ARSENAL. 

Srr,—In your last numberI noticed a paragraph (copied from 
the 7'imes) concerning the new tram plates at Woolwich Arsenal, 
which is apt to mislead some of your readers. One would infer 
from it that the tram plates were designed by some of the officials 
connected with the Arsenal, which was most decidedly not the 
case. They were designed some years back by Mr. Edwin Ber- 
nays, resident civil engineer at Chatham Dockyard and Extension 
Works, under whose able management they have been laid down at 
the latter dockyard. They proved such a success with the admi- 
rable little locomotive T: gar, and the use of bogie trucks, that 
a short time since drawings and metal templates were sent to 
Woolwich to assist the officials at the Arsenal to lay down a similar 
line. I must apologise for trespassing on your valuable space, but 
I think it is only right to award the credit of a design to whom it 
is really due. 

Jan. 21st, 1873. WILLIAM M. PHIPsSoN. 

A CURIOUS EXPLOSION, 

Srr,—Having seen in your last impression a letter headed “‘ A 
Curious Boiler Explosion,” and signed ‘* Horticulturist,” I would 
venture to make a few remarks, having had experience in hot- 
water heating apparatus of all kinds for nearly thirty years. 

First, I am perfectly surprised at the suggestion of an eminent 
maker of boilers and pipes, to reduce the size of the feed pipe and 
give it two vertical bends, the very thing which would prevent the 
circulation of the water, which is the only thing to be aimed at. 

You are perfectly right, Sir, in saying it is owing to an improper 
arrangement of the pipes, or the air has never been taken out of 
the pipes. I have been in the same difficulties several times. At 
first, I have not been able to get a circulation perhaps for 
weeks, but have always found that after I have been able to get 
all the air out all has worked perfectly, but perhaps I have had to 
put in six or eight air pipes according to the arrangement of the 
pipes ; for instance, I might have had to carry the din. pipe under 
a doorway two or three places in a conservatory ; then it is very 
difficult to get the air out. ° 

If ‘* Horticulturist ” will give me the arrangement of the pipes, 
and position of boiler, &c., in a private letter or otherwise, I will 
show him where the fault lies, and the remedy. 

Wellington, Somerset, Jan, 15th, 1873. WILLIAM BIsHopP. 








WHAT SHALL WE DO WITH OUR OLD STEAM ENGINES ? 
Srr,—Having seen a correspondent’s letter in one of your num- 
bers inquiring as to what we shall do with our old engines, I beg 
to state I should at once advocate McNaughting. The only objec- 
tion to McNaughting is the condensation of steam in passing from 
the high-pressure cylinder to the low-pressure cylinder, but if the 
pipes are well covered very little condensation will take place. 
Again, ne aga by very good in saving fuel, of which I give 
ou an example. The engines at Messrs, C. F. Taylor and Co., of 
hipley, before McNaughted, were working 280-horse power, and 
consuming 5 lb, of coal per horse per hour. ‘They were 
McNaughted in August, 1872, and are now working 380-horse 
power, and only consuming 3 Ib. of coal per horse per hour. I think 
if *‘ Coal Economiser” would McNaught his engine, and work up 
to a pressure of 50 Ib. to the square inch, and cut off about three- 
quarter stroke, he would find his engine much improved, and a 
great saving of fuel. I do not advocate putting a cylinder on the 
same side of the beam.centre as the old cylinder, as in old engines 
the beam is very seldom strong enough, but putting the cylinder 

on the crank side equalises the motion. A. E. Tayuor. 


Srr,—In the article headed, ‘‘ What shall we do with our Old 
Steam Engines?” inyour last impression, you speak of deposit on 
the plates of boilers, I quite endorse al you say on that point, 
but you don’t go far enough when you say from one eighth to one 
quarter, Sir, I don’t know anything about Lancashire mill- 
owners, or their boilers, but I can speak of places in several coun- 
ties round London, and I have been in boilers in which you could 
not see a rivet scarcely except above the water line and round the 


and in the angle-iron ring at the ends I have seen it lin. thick, 
the iron and rivets completely covered over; and it is a difficult 
thing to get the millowners to see that it ~oeaing job to set men 
to clean it off well. I have tried to convince them of it at several 
places, but to no purpose; they just get the worst off, and that is 
all; that is to say, what just comes off easy. In the foregoing, Sir, I 
am speaking of Cornish boilers. J. R. 
Wickham Mills, near Witham, Essex, Jan. 22nd, 1873. 





FLOATING BREAKWATERS. 


Si1n,— Some years ago, when it was proposed to make St. Ives, on 
the north coast of Cornwall, a “‘ harbour of refuge,” I sent a letter 
to be inserted in the Royal Cornwall Gazette, in which I suggested 
a plan for a floating breakwater, with the view that if it were not 

as a permanent one, it ht have been used as a protec- 
tion to the work during the formation of the stone structure, 

As Iam a firm believer in the effi of my invention, I venture 





to ask you to make it public through the medium of your valuable 
paper. The plan I suggest is as follows :—That a breakwater 
should be constructed of a series of we ey of wood, each 
frame in the form of a portcullis 25ft, or 30ft. or more high by 


ring seams. I have seen the deposit on from jin. to Zin. thick," 


turbed, as in a Galloway or ina Paxman tube, or in a double tube | I5ft. or 20ft. wide, and the openings in the grating of the 





rtcullis 
to be about 2ft. square. That these frames be moored side by side 
by an anchor and chain attached to the foot of each of the outer 


| upright beams of each frame or portcullis, so that it may retain a 


position in the water not far out of the pe. That 5ft. 
or 6ft. of each frame should rise above the surface of the sea ; and 
that each frame should be supported and kept in that position by 
a similar portcullis Sensual of lighter construction attached to 
it by strong hooks and eyes at the points where it rises above the 
sea ; that as this lighter portcullis frame is to float flat on the sur 

face of the sea to landward, and be so attached, no other support 
will be wanting to the larger and almost nee ty same frame. 
But I propose that these lighter and surface-floating frames shoul| 
be of much greater length than thé upright ones, and should be 
formed of several separate frames joined by hooks and eyes or 
strong hinges. 

My reasons for believing that my invention, such as I have de 
scribed, would be effectual, are, that the form of a portcullis is 
best adapted to the purposes, first, of breaking the force of the 
waves by its partial—because it is formed as a pm -and elastic 
resistance ; and, secondly, of separating, or, if I may use the term, 
of disintegrating the body of water forming the wave, and thus of 
greatly reducing its force and momentum. While the long float- 
ing portcullis frame, by the great resistance it would offer by fric- 
tion to the undulation, would act like “‘ oil upon the troubled 
waters,” and thus would cause the sea, however rough on the out- 
side, to be comparatively, if not entirely, smooth within, There 
must be moorings towards the shore to counteract the effects of 
the tides ; but any difficulties of this sort would be easily over- 
come by practical men acquainted with the particular bay or 
coast. 

If my plan should prove to be effectual, its importance, and the 
security it would afford at little cost to various parts of our ex- 
posed coast, are obvious. 
A HEREFORDSHIRE INCUMBENT. 
January 18, 1873. 





PRE-PATENT PROTECTION, 

S1r,—I have read your excellent article on patent protection 
with much care, and, I will add, satisfaction. Perhaps you will 
kindly afford me space to say a few words on the subject as a 
patentee. 

If it is clear that whoever gets the Seal first holds the patent as 
against the world, the provisional protection can be of no use un- 
aided by the caveat. Now provisional protection is too valuable 
in most cases to be dispensed with, but owing to a very simple 
defect in the existing law the caveat is rendered nearly useless. 
The defect is that the titles of the patents do not disclose what 
they are; and to save your 5) I will illustrate my meaning by 
stating a case, imaginary it is true, but of quite universal appli- 
cation in the patent-office. : 

I take a provisional protection for improvements in the eccentric 
straps of steam engines, on the lst of March. I have some reason 
to think a week or two afterwards that an infringer will go at once 
for the Great Seal, to pocket my invention, but I cannot tell in 
whose name the false patent will be applied for. I therefore watch 
the lists carefully, as published, I will suppose, week by week in 
Tue Enaives, and I find that Mr. John Smith has applied for a 
patent entitled “‘Steam Engines.” Mr. Jones has done the same 
thing. Mr. Brown has followed suit, and in the course of a fortnight 
I find we shall have, say, five applications for patents, all headed 
** Steam Engines.” I lodge five caveats, and I find that Mr. John 
Smith's patent is for improvements in feed pumps ; Mr. Jones for 
improvements in steam jackets; Mr. Brown for a new expansion 
valve ; Mr. Robinson for a governor ; Mr. Greene for a new guide 
bar and stuffing box combined. In not one case do the applications 
affect me, and yet I have incurred a heavy expense, and put my 
co-labourers in the field of invention to no small annoyance for 
nothing. The remedy is—let the titles be so full as to indicate 
exactly what direction the patent is to take, without defining 
details. Mr. Jones’ patent ought, for example, to be headed, 
‘Improvements in feed pumps for steam engines.” 

Now it will be urged that the law in effect does insist on accu- 
rate titles. I can assert from experience that every patent agent 
does his best to prevent the title showing what the nature of the 
invention is, simply to avoid the chance of a caveat being lodged. 
If we are neither to have caveat nor provisional protection, then 
the sooner the law is amended the better. A PATENTEE. 

London, January 20th, 1873. 





S1r,—I thank you for inserting my lengthy letter in your issue 
of the 17th inst, but cannot, of course, acquiesce in the justness 
of your editorial remarks. The article by C, E. H. C. H. does not 
show that I have misapprehended facts; and the likelihood of my 
having done so may be safely left to the judgment of those who 
know me and my connection with patent matters. 

I must positively deny the accuracy of C, E. H. C, H.'s account 
of the case between Stevenson and Sheffield. Sheffield’s applica- 
tion was not the first in point of time. The actual words of the 
Attorney-General’s decision may not have included a reference to 
the specifications; but I assert that the decision was essentially an 
application of the doctrine that a later complete specification 
should take precedence of an earlier provisional specification—a 
doctrine declared to be erroneous by the present Lord Chancellor, 

Glasgow, Jan. 20, 1873. EpuunD Hunt. 

[Mr. Hunt is quite correct in this instance as to the time of the 
application of Mr. Sheffield. But it does not make the slightest 
difference, as it happens. The case was decided simply upon the 
evidence, and Mr. Hant, by admitting that “‘ the actusl words of 
the Attorney-General’s decision may not have included a reference 
to the specifications,” has rendered it unnecessary to reaflirm the 
fact.—Ep, E.] 





THE DELHI COLUMN, 

Srr,—I have read a letter in your last impression on the diffi- 
culty of forging the Delhi column. Iam not very well acquainted 
with the Indian methods of forging; but is 1t not just possible 
that it might have been done by some contrivance similar to the 
monkey used in pile driving. W. FG, 





SoutH Keysixcton Musrevum.— Visitors during the week ending 
January 18th, 1873 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 13,336 ; Naval and other col- 
lections, 2046 ; on Wednesday, aes Friday, admission 
6d., from 10 a.m. to 4 p.m., Museum, 2195; Naval and other col- 
lections, 153; total, 17,730; g of corresponding week in 
former years, 12,521; total from the opening of the Museum, 
12,209,905. 

THE CATECHISM OF THE STEAM ENGINE IN CHINESE.—We have 
lately seen a very interesting book, testifying to the way in which 
the use of the steam engine is getting spread unto the uttermost 
realms of the earth, It is a translation into the Chinese language 
of Mr. Bourne’s excellent Catechism of the Steam Engine. The 
strange characters are printed upon beautiful paper, on one side 
only, each page consisting of two sheets united at the outer edge ; 
and the whole being sewn together with silken threads. The 
woodcuts are very fairly done, or rather imitated, as their straight 
lines have been apparently copied by hand, and without the use of 
a T-square. The popular way of hailing such an evidence of pro- 
gress would be to accept it as an evidence of aun of civilisa- 
tion; but we fear that this translation, which will be followed by 
others after the same author, is rather an evidence that the Chinese 
now understand the value in war of the steam engine. They are 
not likely to renew the simulacra they carried out some thirty 
years ago, when, to daunt the British ships, they fitted some of 
their junks with paddles, rotated by coolies, and with funnels from 
which smoke from harmless fires was allowed to escape. They 
are said to be very industriously arming their forts, and getting 
together a fleet of war steamers, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveav, Rue de la Banque. 
BERLIN.—Messrs. A. Asner and Co., 11, Unter den Linden. 
VIENNA.—Mesers. Gzroup and Co., Booksellers. 
LEIPSIC.—A.Lrnonse Diizr, Béokseller. 

NEW YORK.—WI.imer and Rocers, 47, Nassau-streect. 


PUBLISHER’S NOTIOE. 


*.* With this week's number we issue as a Supplement a Two-page 
Engraving of the Rolling Mill Engine at the Lackawanna Coal 
and Iron Company's Works, Scranton, U.S. Each number, as 
issued by the publisher, will contain this Supplement, and subscribers 
are requested to notify the fact to him should they not receive it. 


TO CORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep —. 

*,* In order to avoid trouble and confusion, we find it necessary to 
intorm correspondents that letters of inquiry addressed to the 
public, and intended for insertion ia this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

W. J. M. (Glasgow).—Declined with thanks. 

A. C.—Apply to Mr. H. Cole, C.B., South Kensington. 

F. 8. R. VILLANUEVA.—At present not aware of any such book. 

J W. (Vegetable Black).—A letter lies at our office for this correspondent, 

W. H. (Beeston Hill).—We do not know. Write to the manwer of the 




















Oriental Bank. 
C. and 8. (Haywood).— Any one ean write “C.B.” after his name if he thinks 


roper. 

x” B.—We cannot tell whether the bars are too high or too low, or just right, 
until we know what kind of coal you use. 

Cone.— You have no claim on the overhead gear, unless it was specially in- 
cluded in the catalogue as going with the lathe. 

M. M. (Safety Valves).—If you like to submit a drawing in confidence, we 
shall be happy to give you an opinion as to the merits of your invention. 
. A. I.—“ Templeton's Workshop Compunion” wilt supply what you want. 
You can get it throvgh any bookseller ; the price is, we believe, about 6s. 

Parent Moutpinc Macuines.—A Berlin correspondent wishes to ascertain 
the present address of Mr. Jobson, patentee of well known moulding ma- 


chi l 

Cc. C Cel you are a prudent man you will give up all thoughts of doing 
anything with your gun. You have not the moat remote chance of inducing 
the Government to give it any attention. 

R. N. L. (K.).—Think over again carefully what we and you have written, 
and then write again, if you see ft. We cannot quite see the drift of 
your letter. If gravity is not a force, what is it ? 

Comsustion.—Mr. J. Downes, of Handsworth, Birmi requests us to 
state that if Mr. Flavell will visu his works he will convince him that 
hot air may be used to supply steam boiler furnaces with a large saving 
in the cost of fuel, and without injury to the draught. 

J. R.—A good engine, such as you speak of, should use not more than 25 lb. of 
steam per horse per hour. A very good and clean Cornish boiler will eva- 
porate 8 lb. of water from hot feed per pound of good coal, so that a fraction 
more than 31b. of coal will be required per horse-power per hour. This 
result has often Leen exceeded, but not with ordinary Cornish boilers. 

C. W. T.—The saw referred to in the passage you quote is simply an apparatus 
for cutting piles under water. The same thing is done now bya circular 
saw in a much better way. For the rest, we presume that the passage 
vefers toa species of bucket for raising earth, now used in a totally dif- 
SJevent form, aad to the “‘ spoon dredge” used in excavating. In Bagland 
the name of Perronet is associated with none of these things. 

S. M. J.— Without further information as to the engine we cannot help you 
much. The general practice is to set the eccentric on the shaft in such a 
way that when the piston is at each end of its stroke the slide valve will be 
aluut one-eighth of an inch open. Take the lid off the valve chest and 
slack the eccentric set pin, and drive back the hollow key if so fitted. Tuen 
put the engine on one dead point, and turn the eccentric on the shaft until 
the port is one-eighth open, which you can determine by cutting a L ttle 
wedge of wood and putting it into the port by the end of the valve, 
and mark how far it goesin. Now screw down the eccentric pin and turn 
the engine over to the other centie. If the rods are too long, the port will 
now be more than one-eighth of an inch oper. If too short, it will not be 
openatall. Alter the length of the rod so as to make up one half the 
error, and shift the eccentric enough to make up the other half, and try 
again till you get the valver ight. 

Erratum.—ZJn our article on Alexandria Harbour (Dee. 13th), we stated that 
“the contract was entered into with ‘ Messrs. Gieenfield and Co.,’ or in 
veality Messrs. Kennard, Blliott,aad Maclean.” What we ought to have 
scid, and what we meant to say, was, ** The company being in reality 
Messrs. Kennard, Elliott, and Maclean,” as Mr. Greenfield is the acting 
and energetic managing partner. 


hb 








. AXLE BOXES. 
(To the Editor of The Engineer.) 

Sir,—Will you kindly make a correction in my letter on “ Locomotive 
Axle Boxes?” Insecond paragraph, sixth and seventh line, “ spring” should 
be “sponge ;” in sixth paragrapb, seventh line, *‘turned” should be 
‘tinned ;” and in sixth paragraph, eleventh line, after ‘“‘one half,” 
insert “inch.” Joun Davis. 

London, 22nd Jan., 1873. 





SUBSCRIPTIONS: 

Tue Evorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) «2 «1 + 
Yearly (including two double numbers) .. .. . Od. ; 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be Tue ENGINEER is registered fur transmission abroad, 


FOREIGN SUB3CRIPTIONS. 

In consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
at these rates, will receive THE ENGINEER weekly, and pos'-free, 

Subscriptions sent by Post-ofice Order must be accompanied by a letter of 
advice to the publisher. 
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ADVERTISEMENTS 


*,* The charge for Advertisements of four lines and under is three shillings ; 
and, when the advertisement is wader one inch in depth, each line after- 
wards, ninepence. The line averages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. All single 
advertisements from the country must be accompanied by stamps in 
payment. 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DeLivereD serone Six o'cLOCK oN 

‘muaspay Evexixe in gach Ween. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. ad Riche; all 
other letters to be addressed to the Editor of Tuk Enatneer, 163, Strand. 


MEETING NEXT WEEE. 

Tae IvstiroTion oF Civit, Encrveers.— Tuesday, January 28th, at 
8p.m, on *Cylin or Columnar Foundations in Concrete, Briclk- 
work, and Stonework,” by Mr. John Milroy, Assoc. Inst. U.E. 











DEATH. 


On the 10th inst., at Brimscombe, Gloucestershire, Mr. J, FeRRABEE, 
Consulting Engineer, aged 54. 
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TRADES’ UNIONS AND LEGISLATION. 

In dealing with tie South Wales strike last week we 
left certain points of considerable importance untouched; 
it is therefore expedient that we should return to the sub- 
ject. The South Wales strike is, however, as we have 
already pointed out, very much like all other strikes in its 
properly without considering the whole aspect of trades’ | 
unionism as it exists as a ised organisation at this | 
moment. It is disheartening to reflect that nothing which 
can be written at present is likely to effect any immediate 

; but we are not without hope that what we and other 
journalists can say, truthfully and dispassionately, may 
tend to educate popular opinion, and lead men to under- | 
stand that it is essential to the prosperity, happiness, and 
comfort of the population of Great Britain that Parliament | 
should, as soon and as wisely as possible, define what is and | 
what is not legitimate action on the part of a body of | 
workmen bound together in the species of federation 
known as a trades’ union. That it will be exceedingly 
difficult to frame laws which will, on the whole, be satis- 
factory both to masters and workmen—that is to say, both 
to capital and to labour—we readily admit; but it must not 
be forgotten that a large proportion of the population of 
this kingdom represents neither labour nor capital in a way 
to be directly atfected by strikes or lock-outs; and that the 
interests of this section of the community deserve considera- 
tion quite as much as those of either workmen or masters. 
To put this fact, and the deductions which can be drawn 
from it, in an exceedingly narrow compass, we may sup- 
pose that the peaceable inhabitants of a country town, in 
a strike district, are daily and nightly disturbed by crowds 
collected to hear speeches delivered by trades union dele- 
gates on the one hand or by masters on the other. It is 
easy to see that in a little time this kind of thing might 
become an intolerable nuisance to the normal population 
of the town, and there could be no suspicion of injustice 
about a law which insisted that the townspeople should not 
be worried by men and masters about whose rights or 
privileges they could know little or nothing. As soon as 
it can * proved that the acts of a trades’ union, or of a 
combination of capitalists, are clearly inimical to the com- 
mon welfare of the nation, it becomes the duty of Par- 
liament to investigate the operation of the regulations of 
the union or combination, and, if necessary, to restrain this 
operation within just and reasonable limits. No sensible 
man will ask more, and no man thoroughly dispassionate, 
and with his country’s good at heart, will offer less. When 
the Sheftield rattening cases became so serious an evil as to 
render life and property desperately unsafe under certain 
circumstances, Government issued a special commission of 
inquiry, and it is well known that this led in great measure 
to the suppression of crime, and did much good. We need 
hardly ald that the conduct of the Government was uni- 
versally approved by every one except the ringleaders in 
an established system of trade outrage. The law interferes, 
indeed, daily in the relations of labour and capital ; we 
need only cite the Factory Acts to prove this assertion. It 
was at one time maintained by a considerable party that 
these Factory Acts must be injurious to the country, inas- 
much as they would most vexatiously affect the relations of 
labour and capital. It is not to be denied that isolated 
cases have occurred in which the operation of the law has 
proved excessively annoying to both employer and em- 
ployed; but it is none the less generally admitted now that 
the Factery Acts and the lation of Mines Acts have 
done a great deal of good, and that their repeal would be 
not only unwise, but virtually impossible. Men wonder, 
indeed, how the country ever got on without them. It is 
clear, therefore, that there would be nothing either novel, 
unjustifiable, or unconstitutional, in Parliament taking 
steps to settle certain questions connected with capital anc 
labour on a firm basis ; and we shall now, with a due con- 
sideration for the difficulty of the subject, endeavour to 
explain the character of one step at least, which it appears 
to us, Government might take with propriety. 

Up to the year 1825 combinations of workmen to raise 
wages were punishable by law, and the law under which 
they were punished had its origin, though not its then 
existing form, as far back as the year 1350. In 1348 was 
the great plague, and labour of all kinds became so scarce 
after the plague was over, that employers became alarmed, 
and Parliament interfered, and certain laws, pernicious 
enough in their nature, were passed, with the object of 
keepiug wages down. For 475 years it is indisputable that 
labour was very hardly dealt with by capital in the matter 
of legislation, and it is in no wise remarkable that labour 
should have entered heart and soul into the project of 
combination when legislative restrictions on combination 
were removed. Now we do not for one moment assert 
that the repeal of the combination laws—that is to say 
laws by which a combination of workmen to raise wages 
was punished as a conspiracy—was unjust or improper 
On the contrary, we believe that a competent and honest 
Parliament could do nothing less than abolish them. We 
know now that Parliament should not only have repealed 
these laws but done something more; but no one knew 
this positively in 1825. We have now, however, had 
nearly half a century of trades’ unionism, and many things 
are well understood which were not even thought of fifty 
years ago. We hold still, as we have always held, that 
the combination of a body of workmen to raise wages is 
strictly legitimate and proper ; and that if such a combi- 
nation further provides * subscriptions among the mem- 
bers, for those who are entirely or temporarily incapacitated 
for work, that the combination becomes not only legitimate 
but praiseworthy. Up to this point the law should only 
interfere to protect the funds of the union. This point 
once a ee our difficulties begin. A trades 
union must have organisation ; it must have an internal 
government ; it must have men in authority to administer 





the union funds and look after the interests of the federa- 
tion. In this fact lies the whole root of all the mischief 
that has ever been wrought by trades’ unions. We have 
not the slightest hesitation in stating that every evil law, 
every oppressive regulation, every black feature of trades’ 
unions, is ges | or indirectly traceable to the action of 
the governing bodies of the societies; and it is with these 
governing bodies, and not with the general mass of trades’ 
unionists, that Parliament will orce have to deal. As 
to the direction which legislation should take the Welsh 
strike furnishes an instructive lesson. It is confidently 
asserted that the great body of the colliers now out would 
go to work at once but for the interference of the chiefs 


| of the union ; and it is added that if the votes of the body 


of strikers could be taken by ballot the strike would come 
to an abrupt conclusion. In a small way the experiment 
has been tried, and the result confirms the statement that 
the strike is the work not of the many but of the few. 
The deduction to be drawn is, that if the mew were not 
goaded on by a certain number of such factious demagogues 
as are unfortunately to be met with in all communities, the 
trouble would be at an end ; and if this be true of a strike 
of such magnitude as that in South Wales, it must certain!y 
be true of scores of other and smaller strikes. Now it is 
useless for Government any longer to ignore strikes, Either 
they are wrong or they or right. If the former, then they 
should be put down by the strong arm of the law ; if they 
are right, let them be recognised } Parliament as fit sub- 
jects for regulation. But it is indisputable that strikes 
are right in the abstract ; that is to say, any body of 
labourers may unite to settle the price at which they will 
sell their labour if they think proper. The duties of the 
Government will, therefore, consist essentially in taking 
care that the unionists restrict their operations as far as 
possible to this point, and to the establishment of provi- 
dent funds. The first step to be taken by Parliament is 
to recognise strikes as being legal under certain conditions, 
and then to define these conditions, or, in other words, to 
decide how a strike shall be carried out, its operation, and 
mode of management. We shall leave others to settle 
details, but we may sketch the rough outline of the scheme 
which seems most likely to meet the end in view. 

In the first place, then, it must be made incumbent on 
the workmen, under all possible conditions of hiring, to 
give one week’s clear notice at least, before turning out, 
and it should be equally incumbent on masters in case of 
a lockout to give a mene notice to the men. In the next 
place, no strike including more than, say, 500 men, shall 

regarded as a legal strike unless the opinion of the work- 
men as to the propriety or not of the strike shall first be 
determined by a ballot, taken by some one appointed for 
the purpose, either by the Government, or by the men and 
masters alike, with the sanction of the Government. It 
should also be proper at any time during the progress of a 
strike for a minority of reasonable dimensions to demand 
afresh ballot to decide whether the strike shall or shall 
not terminate. 

It is impossible to argue with truth, that such a proposal 
as this, crude as it may appear, contains anything either 
unfair or impracticable. Not only are parliamentary but 
municipal elections decided now-a-days = ballot; and a 
very simple extension of the Ballot Act might make it in- 
clude the actions of considerable bodies of men, whenever 
it becomes apparent that these actions are likely to assume 
some public importance. The system of secret voting, the 
adoption of which we propose, would at once cut the ground 
from beneath the delegates’ feet. It would practically put 
an end to the existing and well understood system of 
terrorism to-morrow; and we have no doubt but that its 
probable efficiency will cause it to meet with great opposition 
from the trade union’s governing bodies. On the other hand 
there is something essentially attractive in the scheme to 
most working men. It leaves them absolutely free to do as 
they please ; while the publication of the fact that a large 
majority had decided in favour of a strike would do wonders 
to shorten its duration. Masters now, in many cases, hold 
out week after week, because they believe that the majority 
of the strikers do not like the turn out, and would go in 
at the first chance. Labour cannot possibly find a better 
way of convincing capital that it is terribly in earnest, than 
by producing a balleting list to prove the truth of the 
assertion. If we could hit uponan objection to the scheme 
we should state it, but we assert with all sincerity, that we 
are unable to detect a single practical defect. The opera- 
tion of the new law would be simply in effect that a strike 
which was not the result of a ballot would leave the leaders 
of the union open to trial on a charge of conspiracy. We 
venture to predict, however, that the moment balloting is 
mixed up with strikes, the latter will be reduced by fifty 
per cent, in number, and still more in importance, 


PATENT GAS, 

In accordance with the intimation given last week, we 
now proceed to discuss the interesting and important re- 
port presented to the Patent Gas Company by Mr. Keates 
and Dr. Odling on the gas making process of Dr. Eveleigh. 
By the ordinary method of the gas companies a certain 
quantity of gas of comparatively low lighting power is 
obtained from coal, the highly carbonised tar not being 
considered of any value for gas making. By the Eveleigh 
system of the Patent Gas Company the coal is made to 
yield a somewhat less quantity of gas of high lighting 
power, and a quantity of tar oroil available as a gas-yield- 
ing materi The coal and the oil are treated separately, 
but the gas from these two sources is combined, and it has 
been claimed that the patent process has the effect of pro- 
ducing from a ton of coal, by this twofold procedure, a 
larger quantity of gas, and of a higher lighting power, than 
can be accomplished by the customary meth Greater 
purity in the gas is also claimed. 

The exact quantity of oil due to a ton of coal does not 
appear to have been very clearly ascertained by these ex- 
periments. Operating with Silkstone, it is evident that 
the yield exceeded 16 gallons per ton of coal. But we read 
that on August 13th “it was considered desirable that the 
oil should be worked in something like the proportion in 





which it is produced from the coal, and in accordance with 
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this view it was agreed that 40 gallons of oil should be 
worked off to the 32 cwt. of coal, which was the quantity 
intended to be carbonised; that is at the rate of 25 gallons 
of oil to the ton of coal.” The quantity of gas produced 
by this process was 17,122 cubic feet. If we reckon the 40 
gallons of oil to weigh 400 Ib., the total weight of the mate- 
rials was 3984 lb. But, on the other hand, if gas was pro- 
duced by this process, so also was oil ; and if 40 gallons of 
oil is the quantity corresponding to 32 ewt. of coal, 
we must consider the oil as existing in the coal. The 
fact would then be this, that 32 ewt. of coal and 
40 gallons of oil produced, among other things, 17,122 
cubic feet of gas and 40 gallons of oil. We are, 
therefore, justified in saying that the 17,122 cubic 
feet of gas were produced from 32 ewt. of coal ; and if the 
proportion be right, the weight of 40 gallons of oil is con- 
tained in the 32ewt. of coal, Therefore, by the Eveleigh 
process, a ton of coal is equal to 10,701 cubic feet of gas, or 
to a lesfer quantity of gas plus 25 gallons of oil. It is not 
intended that the Eveleigh process shall produce so much 
gas and so much oil, but that the oil itself shall be car- 
bonised. Hence, the experiment may be reduced to this 
basis : So much gas, and so much of those residual products 
which are incidental to the production of gas, whether from 
coal or oil. Mr. Keates and Dr. Odling view the matter 
from a somewhat different point, although the difference 
is perhaps little more than verbal. Hence, they say, in 
regard to the experiment of August 13-17, “It is clearly 
impossible to apportion the yield and value of the gas to 
the coal and oil respectively, but, taking the weight of the 
mixed materials to be about 36 cwt., and the gas from the 
oil to equal in proportionate quantity that from the coal, 
the yield of gas was approximately 9500 cubic feet per 
ton ; or, in other words, from a ton of coal and the pro- 
portionate quantity of oil—that is, 25 gallons—about 
10,500 cubic feet of gas had been obtained.” Mr, Ran- 
dolph Mellor, the consulting engineer to the Patent Gas 
Company, appends a foot note to this part of the report, 
and signifies that the calculation is “ exclusive of the oil 
produced from the coal at the same time, or duriny the dis- 
tillation.” As oil is not a residual product of the Eveleigh 
system of gasmaking, we prefer to eliminate it, and there- 
fore reckon that the ton of Silkstone by this method pro- 
duces 10,701 cubic feet of gas. 

The mean lighting power of this gas is reported as 24:9 
candles. Reckoning that we have 10,700 cubic feet of 25- 
candle gas, we have thus 267,500 candles. It would be 
well that we should know authoritatively what would be 
produced from a ton of the same coal by the ordinary 
method, Here the report fails to give us direct informa- 
tion, so that we are rather at a loss for a sure comparison. 
Mr. Mellor, in his remarks on the report of the investiga- 
tors, says that “the ordinary method would not give 
more than 10,000ft. of 15°9 candles.” Putting this up to 
16 candles, we get 160,000 candles from the ton of coal— 
an enormous deficiency compared with our calculation of 
267,500 candles. If we adopt the reckoning of the reporters, 
we get 10,500ft. of 249 candles, equal to a total of 261,450 
candles, an amount of light still vastly in excess of 160,000 
candles. In their early days the Patent Gas Company 
reckoned on getting 11,500ft. of 20-candle gas per ton of 
coal, equal to 230,000 candles. The present examination 
gives at least 31,000 candles more. 

Very careful experiments were conducted to ascertain 
the quantity and quality of gas obtained by the Eveleigh 
process from coal alone ; also the quantity and quality of 
gas so obtained from oil alone. Likewise the quantity of oil 
produced from the coal. Finally, we have the results 
obtainable from a mixture of coal and oil. In one case we 
find 32ewt. of Silkstone coal producing at the rate of 
8590 cubic feet of 23-candle gas per ton. The sulphur 
impurity averaged 8°49 grains per 100 cubic feet. In like 
manner, Clay Cross coal produced at the rate of 8399ft. 
per ton, with a lighting power of 20°7 candles, and 11°15 
grains of sulphur per 100ft. Pelaw Main yielded at the 
rate of 8528 cubic feet of 19°9-candle gas per ton, with 
899 grains of sulphur per 100ft. But these results are 
without the gas which might be produced from the oil. 
The oil from the Silkstone was 16:4 gallons per ton of coal, 
from the Clay Cross 119, and from the Pelaw Main 13°9. 
In proceeding to deal with the oil, the investigators adopted 
the plan of repeated distillation, “until the greatest limit 
of exhaustion could be reached, or the oil, if possible, all 
turned into gas and pitch.” The result showed 7834 cubic 
feet of gas generated from 270 gallons of oil “worked 
over and over again.” Reckoniug the oil to weigh 25 ewt., 
the yield of gas was at the rate of 6267 cubic feet per ton. 
The average lighting power was 25°5 candles, and the sul- 
phur 4°29 grains per 100ft. The pitch produced was 14 cwt. 
2 qr. 12lb, Following this experiment came that of coal 
and oil combined, already referred to. 

The first experiments were at East Barnet Gasworks. 
Here we find 19} tons of Norfolk Silkstone producing gas 
at the rate of 8700 cubic feet per ton. The experimenters 
state that they added oil to the coal at the rate of 21°3 
gallons per ton. But, on the other hand, the coal produced 
oil as well as gas, so that if the oil added were in due pro- 
portion, we may, as already argued, give the credit of the 
gas to the coal alone. The mean lighting power of the 
was equal to 22°73 candles, and the sulphur was six grains 
per 100ft. It was thought that the proportion of oil to 
coal in this experiment was too small. In the next 
experiment 22tons 2ewt. of coal, and 8669 gallons 
of oil were used, or oil at the rate of 39°2 gallons per ton of 
coal, The yield was at the rate of 946Uft. of gas from 
the ton of coal plus 39°2 gallons of oil. Again, we have to 
consider that oil was produced as well as gas. Taking the 
gas-yielding power of the oil as equal to that of the coal, 
the investigators show that the latter, apart from the oil, 
produced gas at the rate of 8051ft. per ton. In like 
manner they reduce the yield of 8700ft. in the previous 
experiment to less than 8000ft. per ton. In the second ex- 
ees the gas had a lighting power of 21°11 candles, 

eing therefore lower than in the first, while the yield of 
gas was higher. ‘These two circumstances were conjointly 
related to one other, namely, the somewhat increased 
heat at which the retort was worked. The report contains 





a distinct recognition of the fact that “ where the tempera- | 
ture is carefully modified a considerable yield of gas above 
9000 cubic “feet, of the unusually high lighting power of | 
twenty-two candles, may be obtained.” The best results, | 
it is said, seem to be obtained, taking quantity and quality 
together, at a temperature between 1500 and 1600 deg. 
But the temperature being low, the time occupied in the 
distillation is prolonged, thereby increasing the cost of 
working. The report therefore suggests that as far as the 
distillation of the coal alone is concerned, the matter 
“ resolves itself very much into the question whether, taking 
into consideration the difference in plant, fuel, wages, &c., 
it is most advantageous to obtain a given quantity of, say, 
20-candle gas, with six grains of sulphur per 100 cubic 
feet, the charges taking twelve hours to work off, or an 
increased quantity of 13 or 14-candle gas with from 25 to 
30 grains of sulphur per 100 cubic feet, by making the 
charges in six hours.” Mr. Mellor states that it is now 
found practicable to work the charges of coal off in eight 
or nine hours instead of twelve. 

The most discouraging part of the report is that which 
relates to the conversion of the oil. The objection, how- 
ever, is purely commercial, serious asthat may be. During 
the operations of the company at Barnet it was frequently 
rumoured that the eduction pipes of the oil-gas apparatus 
were choked. This was never the case in the experience of 
Mr. Keates and Dr. Odling; but one of the oil retorts 
occasionally became choked, apparently from an accumula- 
tion of pitchy cinder in the upper part of the red hot 
charcoal, This was got rid of from time to time by admit- 
ting a current of air, so as to burn it away. The other oil 
retort never gave any trouble, and from first to last all the 
pipes in connection with both retorts remained free from 
obstruction. The gas produced from the oil was also found 
to be of a permanent character. But the drawback to 
which the investigators refer is that 19 ewt. of coke had to 
be burned under the still and retort in order to distil a ton 
of oil to its extreme limits, the result being to produce 
3267 cubic feet of gas and 143 ewt. of pitch. On these 
data it is calculated that, as a matter of profit, it would be 
better to sell the oil without converting it into gas. “ It 
must be obvious,” says the report, “that, taking the above 
figures as data, the cost of converting oil into gas by Dr. 
Eveleigh’s process is far too high to permit of its competing 
with cannel coal in producing gas of equal lighting power.” 
Of course, if this part of the process is to be dropped, the 
entire patent falls to the ground. It is, however, admitted 
in the report that “there are, no doubt, placesand circum- 
stances in which the conjoint working of the coal and oil 
may prove useful.” The investigators also observe that 
the value of the gas obtained from the oil was very high as 
to its lighting power. Thus it served to raise the lighting 
power of the gas from Silkstone coal alone from a mean of 
23 candles to 24‘9. In fact, our own estimate of the value 
of the Eveleigh process would be based not so much on 
what may be termed a dissection or dismemberment of the 
process, as on those experiments which show the process 
in its full operation. Mr. Mellor demurs to the manner in 
which the oil was treated, and observes that it differs 
essentially from the method pursued in practice. Hence 
he declines to deal with the data thereby obtained as to 
the consumption of fuel. In regard to the question of 
fuel generally throughout these experiments, it would seem 
that the process was at a disadvantage. During the trials 
at Peckham the investigators themselves say, “ The fuel 
used in the one furnace would have been almost sufficient 
to heat a bench instead of a single retort.” Mr. Mellor 
intimates that the same remarks apply equally to the 
Barnet experiments. But Mr. Keates and Dr. Odling 
express confidence in their second experiment at Barnet, 
where, in the treatment of coal and oil combined, “the 
quantity of coke used in eliminating 8051 cubic feet of 
gas was equal to rather more than 63 cwt.” The lighting 
power in this case was 21°11 candles. On anotlier point 
the investigators say, “It did not uppear to us that 
there was much practical difference in the quantity or 
quality of the coke yielded by the coal in these experi- 
ments ; in quality the coke is, perhaps, superior to common 
gas coke, but as to quantity we had no means of judging 
with exactness, as we could not make a comparative expe- 
riment upon the coals employed under the ordinary gas- 
making conditions.” The purity of the gas is clearly 
proved. 

We could wish that this report were more encouragin 
for the Patent Gas Company. But it is well that the truth 
should be known. The directors have acted as wise and 
honest men, both in obtaining such a report and in giving 
it immediate publicity. In some points the process comes 
out well. The test has been doubtless severe, and in certain 
respects exceptionally unfavourabie. The investigation 
throws that amount of light on the subject which may 
perhaps lead to an improvement of the method. We can- 
not conclude our remarks without expressing our apprecia- 
tion of the patience and skill displayed by Mr. Keates and 
Dr. Odling in this arduous inquiry. The report bears 
ample indications of the thoroughness and scientific ability 
with which the experiments have been carried out. Neither 
is there any lack of outspoken faithfulness in declaring the 
results, ‘The two scientific authorities engaged in this 
affair are by no means timid counsellors, 











Tue Somerset Dock aT MALTA.—We understand that H.M.S, 
Northumberland entered the harbour of jValetta at 9.30 a.m. on | 
the 15th inst., and at 10,30 a.m. she was safely secured in the dock. 

An Iron BooMERANG, — A locomotive lately exploded at 
Lafayette, Ind., and the Journal of that city says that a large 
piece of iron, weighing about a hundred pounds, in the shape of 
the segment of a circle, was projected from the wreck, and struck 
the wall of Levering and Abernathy’s saw mill about 3ft. 
from the ground, going through that and a partition within, 
lodging against the inside north wall, and playing sad havoc with 
the contents of the office through which it passed. The distance 
from where the locomotive stood was three hundred feet. The 
course taken by the mass of iron was most peculiar—first upward 
in a curve, going in a south-westerly direction until it had passed 
over the saw mill, then suddenly changing when near the ground 
to ip: J north, and going in a direct line through the walls, 
The erratic movements of the mass of iron can only be accounted 
for by its peculiar shape, being not unlike the boomerang of the 
Australian aborigines, 
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2663. AnTHUR Henry Rosinson, Dublin, ‘‘ Improvements in apparatus 
for indicating, checking, and registering receipts of money, also the 
receipts and delivery of parcels or goods, and for registering the 
number of persons carried in public conveyances.”—9th Septem/<i, 


872. 

3194. THomas CopLey, Dunstable, Bedfordshire, and JoHn Epcar 
Poynter, Glasgow, Lanarkshire. N.B., “Improvements in obtaining 
caustic ."—28th October, 1872. 

3312. SamueL KERR IspBerson, Saville-row, London, “ Improvements in 
the manufacture of cigarettes, and in apparatus therefor.” — 8th 
November, 1872. 

3638. Epwtn Lioyp, West Gate, Grantham, Lincolnshire, “ An improved 
iron construction for the erection of buildings, machinery, and bed- 
steads.”—3rd December, 1872. 

3816. ANDREW Berts Browy, Cannon-street, London, “‘ Improvements 
in hydraulic engines for discharging ships’ cargo, parts of which are 
also applicable for other purposes.”—17th December, 1872. 

3860. Rogert Birp Stewart, Clarence-road, Bow, London, “ Improve- 
ments in the method of covering treads of steps or stairs with the 
risers where necessary, and also floorings.”—19¢h December, 1872. 

$924. WittiaM McApam, Glasgow, Lanarkshire, N.B., ‘“‘ Improvements 
in utilising waste products of chemical and other works in order to 
render the same applicable for building and structural purposes.” 

3926. Davip CRawForD MILLER, Larkhall, Lanarkshire, N.B., “‘ Improve- 
ments in distilling and evaporating, or concentrating saccharine and 
other solutions or liquids.”— 27th December, 1872. 

3950. SypNey GEorRGE CamrRovux, Savage-gardens, London, “ Improve- 
ments in receptacles to be used for heating purposes.”—30th December, 


1872. 

26. Witt1amM Rozert Lake, Southampton-buildings, London, “‘Improve- 
ments in inery for manufacturing meal or flour.”"—A communi- 
cation from Richard Heaton and John H. Hall, Montreal, Canada. 

28. Witt1aM Epwarp Newton, Chancery-lane, London, ‘‘An improved 
transposing key-board or manual applicable to pianofortes, organs, 
harmoniums, and other analogous instruments.”—A communication 
from Auguste Désiré Bernard Wolff, Paris. 

34. JosepH Bors, Swinbroke-road, Notting-hill, London, “A new and 
improved oven for baking bread and confectionery.”—2nd January, 
1873. 

36. ORLANDO Lowe, Stretford, Manchester, ‘‘ Improvements in steam 

lers.” 


38. Gustav Biscnor, Glasgow, Lanarkshire, N.B., “ Improvements in 
the purification of water, and in the means and apparatus employed 
for that purpose.” 

39. Georce FirzGeratp Wuitinc, Grove Villas, Balham, Surrey, and 
James CHARLES Botton, St. Mary-axe, London, “Improvements in 
window fasteners.” 

40. Bristow Hunt, Serle-strect, Lincoln’s-inn, London, “ Improvements 
in printing telegraph instruments.”—A communication from George 
Lee Anders and Ebenezer Baker Welch, Cambridge, Middlesex, Massa- 
chusetts, U.S. , 

41. Frank McCueay, Whitehall-place, Westminster, “ Improvements in 
apparatus for raising ships and vessels out of the water for exami- 
nation and repair.” 

42. Witt1am Gorpon Taompson, Manchester, “‘ An improved process and 
apparatus for extracting oleaginous or fatty matters from liquid or 
solid substances.” 

43. Joun Henry Jonson, Lincoln’s-inn-fields, London, ‘“ Improve- 
ments in the transmission of power, and in the machinery or apparatus 
employed therein.”—A communication from Henry Picq, Paris.—3rd 
Janvary, 1872, ‘ 

44. SaMUEL BUCKLEY, Tower-street, Hyde, Cheshire, “‘ Improvements in 
the construction of a combined pipe wrench and cutter.” 

45. ALEXANDER ANGUS CROLL, Coleman-street, London, “‘ Improvements 
in means or apparatus for the distillation of ammoniacal liquors, 
which improvements are also applicable in the distillation of other 
liquids, and in the concentration of soluble salts.” j 

46. THomas Leeminc and Ricuarp Ray, Manchester, and Francis 
Gascorcne Lynbe, Kirkby Stephen, Westmoreland, “* Improvements in 
machinery for bronzing, colouring, or otherwise ornamenting paper 
and other materials.” 

47. Perer Burton, Kensington, London, “Improved means and 
apparatus for opening, closing, and securing the doors of railway 
trains.” 

49. Tomas AITKEN, Manchester, ‘“‘ Improvements in printing calico and 
other textile fabrics.” : 
50. PETER Spence, Newton Heath, Manchester, “ Impr s in 
obtaining valuable substances derivable from residual liquors pro- 
duced in the manufacture of alum from natural phosphates of 

alumina.” 

51. Epwarp Jonny Cowiinc Wetcu, Liverpool, ‘An improved locked 
safety valve arrangement for marine and other purposes.” _ 

52. WILLIAM ALEXANDER LyrtTLe, The Grove, Hammersmith, “ Im- 
provements in roofs, partly applicable also to floors and pavements. 

53. Henry Kesrerton, Park-road, Mosely, near Birmingham, “ Im- 
provements in the manufacture of rolled tubes, bars, and plates. 

54. Henry Kesrerton, Park-road, Mosely, near Birmingham, ‘ Im- 
provements in the construction of metal telegraph posts.” , 

56. Epwarp Umpers, Weston Hull, near Leamington Spa, W arwickshire, 
ArtTuuR Georce Fenn, Beccles, Suffolk, and Witiiam Tuomas Waire- 
MAN, Maitland Park-road, London, “‘ Improvements in and apparatus 
for signalling on railways.”—4th January, 1873. 

57. Joun Uraer Burt, Willow-row, Goswell-road, London, “‘ Improve- 
ae in the mechanical arrangements for opening and closing curriage 

3,” 

58. ANDREW WALKER, jun., Hartwood, Midlothian, N.B., ‘‘ Improve- 
ments in steam boilers.” ’ 
59. Wittiam Fours, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
charging and drawing retorts, and in the machinery or apparatus 

employed therefor.” : 
. GEorGE Turner, Handsworth, Staffordshire, “Improvements in 
Venetian blinds.” 

61. CorneELIus BremMeRKAMP, Old Kent-road, Surrey, ‘‘An improved 
method of removing by steam the bark from osier, willow, or any 
kind of rods, and also of improving their colour, and in the apparatus 
for effecting the same.” P 

62. FrepErick Garon, Southend, Essex, “ An improved stove for heating 
conservatories, baths, and similar purposes.” ; 

63. Epwarp Tuomas Hucues, Chancery-lane, London, “An improved 
system and arrangements for towing canal boats.”—A communication 
from Floris Van Loo Wauters, Brussels, Belgium. : 

64. Aaron Waite Cook WiLt1ams, Southampton-buildings, London, 
“An improved apparatus for extracting nails.”--A communication 
from George J. Capewell, Cheshire, Connecticut, U.S. 

65. Joun Fietcuer Wigs, Sun-court, Cornhill, London, “ Improvements 
in means or apparatus for securing the doors of railway carriages whilst 
a train is in motion.”—6th January, 1873. 

68. Joun ARGALL, Adderbury, Oxford, “ Improvements in the manufac- 
ture of oil paints.” 

69. WILLIAM ANYON, Waterloo-road, Manchester, ‘‘ Improvements in con- 
struction and fixing of fire-grates for domestic and heating purposes in 
dwelling-houses.” ; 

71. James Law and Samvet Law, Cleckheaton, Yorkshire, ‘‘ Improve- 
ments in cards for carding woollen, cotton, silk, and other fibres, and 
in the machinery or apparatus to be employed in the manufacture of 
the wire for su cards.” : 

72. Henry CarmicHakt, Leeds, Yorkshire, ‘‘An improved process ani 
apparatus for bleaching, dyeing, and washing linen, cotton, and other 
yarns and fabrics.” 

73. Joun Witiiam Lame and Samvet Lowe, Nottingham, ‘‘ Improve- 
ons in apparatus for transferring knitted fabrics to circular knitting 
machinery.” 

74. CHanLes Henry Apames, Birmingham, “ An improvement or im- 
pro’ ts in the facture of tea kettles.” 

75. Uiram Copp, Grove-lane, Camberwell, Surrey, ‘‘ Improvements in 
et = aaa of glass bottles, and in apparatus employed 
therein.” 

76. WILLIAM WiLson, Newcastle-upon-Tyne, “Improvements in appa- 
ratus for the manufacture of hats.”—A communication from Rudolph 

Eickemeyer, Yonkers, U.S.—7th January, 1873. 

78. Ricnarp Bayyes, Black Lancashire, “‘ Improved apparatus for 
heating the feed water of steam boilers.” 

79. WitL1aM RoBert Southampton-buildings, London, “ Improve- 
ments in thread spools for sewing, embroidering, and other machines.” 
—A communication from Henri Seeling, Paris. 7 

80. bediae poe my a sein diiminatiny’ kandee “An _ 
proved apparatus for manufac! gas.”—A communi- 
cation from Henry Krausse, Maina, ey 5 

81. Ricuarp Hartiey, New Roadside, near Keighley, Yorkshire, “Im- 
provements in machinery or apparatus employed for singeing al 

82. Grorce Rypitt, Grove House, Dewsbury, Yorkstire, * 
ments in drying machines for drying animal and vegetable substances, 
earth, and compositions, part of which are also applicable for furnace 
bars and other purposes. 

83. Witttam Epwarp Wi ky, Birmingham, “Improvements in coating 
metals, and in hinery er app used for that. purpose.” 
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84. ALEXANDER Timon CorNELIS ScHoevers, the H: e, Holland, “‘ Im- 
provements in trusses for the cure or relief of herni: 
85. iener Hicutox, Putney, Surrey, ‘“‘Improvements in electric 


86. Taomas WHITWELL, Thornaby Ironworks, Stockton-on-Tees, Durham, 
“ Improvements in register and other fireplaces.” 


2653. Geornce Jackson, Birmingham, ‘Clipping horses, &c.” — 6th 
September, 1872. 
2658. Bensamin Peake, Coventry, “Woven materials or fabrics suitable 
for the dresses of ladies, &c.” 
2659. James LockHart, Glasgow, N.B., “ Heat regulators.” 
2662. Joun PIpDINGTON, Gracechurch-street, London, “ Tevetvers, &e."— 
ion from C. F. Tackels.—7th September, 1872. 





87. Josepu Rauen Cursiett, Plymouth, Devonshire, ‘‘ Impr its in 
apparatus for employing electricity for curative and remedial purposes, 
and in appliances to be used in connection therewith ” 

88. Gucmr Sremuorr, Suffoik-lane, Thames-street, London +4, re 
or fmproved construction of h oe i g ° pais 
numbers, letters, or other marks in or m timber a other sub- 
stances, and an improved inking or omen ng apparatus in connection 
therewith.”—A communication from H. Schmidt, Schindler’s Werk, 
near Schneeberg, Saxon: — 

‘89. Witt1am Epwarp Newron, Chancery-lane, London, ‘‘ Improve- 
ments in water wheels and in mounting the same, ts of which 
improvements are also applicable to mounting other driving shafts.”. 

A communication from Paul Doury, Paris. 

90. Wittiam Epwarp Newrox, Chancery-lane, London, ‘‘ Improvements 
in puddling furnaces.”--A communication from Leven Shreve Guodrich, 
Waverley, Tennessee, U.S., and John Hartwell Hillman, and George 
Washington Goodrich, Trigg Furnace, Kentucky, U.8. 

91. STANISLAS WIKENTJEV ITSC _ Konn, Great Winchester- street-buildings, 
London, ‘‘ Impr lucing heat by electricity.”"—A com- 
— from teal *Nicolaevitch Lodighin, St. Petersburg, 
Russi 

92, Henry Macautay, Kingston-upon-Thames, Surrey, “ Iinprovements 
—_ breech-loading small arms. 

Harry FARNCOMBE Hopson, Hayward’s Heath, Sussex, ‘“‘ Improved 
gene Fans implements for ” gardening and other purposes.” — 8th 
January, 1873. 

95. Pautin Gay, Rue de Grammont, Paris, “ Improvements in machinery 
for cutting or excavating coal, stone, or other minerals.” 

97. RicuaRp Tuwaltes, Waterloo-road, Lambeth, Surrey, and Lovis 
Artur Srerpsens, Peckham VPark-road, Camberwell, Surrey, “ Im- 
provements in corks, and in the form of the necks of bottles to be 
Meaide the same, and the method of using the same for bottling 
liquids.” 

98. ‘Taamen Wotcotr Boynton, Southampton-buildings, London, and 
Joseru Exuicorr Hotmes, Vowler- street, Walworth-road, Surrey, 
“* Improvements in centrifugal machines, and in kilns and apparatus 
connected therewith for drying and charring peat, and for other like 
purposes,” —9th January, 1873. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


77. Georce Hase tine, Southampton-buildings, London, ‘‘ Improvements 
in hospital beds.”"—A communication from Isabella Waller, Cleveland, 
Ohio, and Henry Fowler, Detroit, Michigan, U.8.—8th January, 1873. 

121. Cuartes Harrison and WittiamM Pearson, Old ’Change, London, 
“Improvements in the construction of frames for umbrellas, parasols, 
and sunshades.”—l1lth January, 1873. 

126. Georce Hase.tine, Southampton-buildings, London, “ Improve- 
ments in projectiles for rifled firearms and ordnance.”—A communi- 
cation from Samuel Hatt Haycock, Ottawa, Canada.—1lth January, 
1873. 

128. Georce Hasectixe, Southampton-buildings, London, “‘ Improve- 
ments in machinery for rolling iron or other metal.”—-A communica- 
tion from Charles Henry Perkins, Providence, Rhode Island, U.S.—11th 
January, 1873. 

144, JosepH Tuomas PaRLour, Rutland-street, Pimlico, London, ‘ Im- 
provements in wheels and in bearings for the same, chiefly designed 
for omnibuses, cabs, wagons, and other similar "vehicles.” — 1ith 
January, 1872. 


Patents on which the Stamp Duty £50 has been Paid. 

60. Joun GamGee, Queen’s-road, Bayswater, London,“ Preserving animal 
substances.”—7th January, 1870. 

3551. Aucustus Lea BrickNELL, Stratford-upon-Avon, Warwickshire, 
“ Gates.”—Sth December, 1869. ‘ 

371. Aveustus Bryant CHiLps, Mark-lane, London, ‘‘ Cleaning, scouring, 
and decorticating wheat, &c.”—9th Felrucry, 1870. 

65. Grorce Lirt.Le, Oldham, Lancashire, * ‘Combing cotton, wool, &c.”— 
Sth January, 1870. 

80. Epme Aucustin CHAameERoy, Boulevart de Strasbourg, Paris, ‘‘ Gauging 
water, &c.”—11lth January, 1870. 

109. Joseru Cross, Whitehaven, Cumberland, ‘‘ Umbrella and parasol 
frames.”—13th January, 1870. 

128. Tuomas Rosert Hay Fiskex, Hanover-place, Leeds, Yorkshire, 
“ Breaking and softening flax, &c.”—15th January, 1870. 

88. Henry Tempte Humpsreys, Westbourne Park-road, London, “ Rail- 
roads.”—12th January, 1870. 

98. Wittiam Epwarp Newrox, Chancery-lane, London, “Sugar.”— 
12th January, 1870. 

113. Georce THorne oe, London-wall, London, “ Regulating the flow of 
fluids in pipes, &c.” "13th January, 1870, 

121, Wituiam Sinton, Jedburgh, Roxburgh, N.B., “Churns.” — 14th 
January, 1870. 

10v. Georce Kent, High Holborn, London, “‘ Rotary knife-cleaning and 
polishing machines.”— 12th January, 1870. 

108. James GREENSHIELDSs, Glasgow, Lanarkshire, N.B., *‘ Obtaining oil 
from carbonaceous substances.’ —13th Januar: y, 1870. 

116. Tuomas REsTeLt, Birmingham, ‘ Breech-loading arms and cart- 
ridges.” —13th January, 1870. 

144. Wesrtey Ricwarps, Birmingham, ‘‘ Breech-loading fire-arms and 
cartridges.”—18th January, 1870. 

169. Perer CurRiz£, Birmingham, “Hat and coat hooks, &c.”—19th 
January, 1870. 

187. Freperic Wuitrie.p, Birmingham, “‘ Locks.”—2let January, 1870. 

201. Joun Ropert JOHNSON, | Rathbone- place, London, ‘‘ Manufacturing 
pictures by photography.”—22nd January, 1870. 

325. Witt1amM Epwarp Gxpce, Wellington-street, Strand, London, 
“Boxes, &c.”—4th February, 1870. 

131. GeruarD Lampen,Wylam, Northumberland,“ Shot.”—15th January, 
1870. 


154. Tuomas Patrerson Batts, _— * Cardiff, Glamorganshire, 
* Artificial fuel.”—19th January, 1870. 

161. JouN GARRETT TonovE, 5 Idings, Ch 'y-lane, 
London, “‘ Governors.”—19th January, 1870. 

170. Davip SERVANTE, jun., Charlton-crescent, London, “ Printing ma- 
chinery.”—19th January, 1870. 

182. Witt1AM Ropert Lake, penny ie meng =a London, “ Needles, 
&c., for sewing machines,”—20th January, 1870 

145. Hexry BERNOULLI BaRLow, Manchester, “Sizing yarn.”—18th 
January, 1870. 

65. Henry AsHwortn, Walsden, Lancashire, “Spinning and doubling 
cotton, &c.”—19th January, 1870. 

93. ALEXANDER MELVILLE CxLark, Chancery-lane, London, ‘‘ Chains and 
chain cables, &c.’ —2lst January, 1870. 

196. JAMES Patoy, Paisley, Renfrewshire, N or and Peter Harris and 
Ropert Harris, Glasgow, Lanarkshire, N } ‘.B., “ Generating carbonic 
acid gas for application to the extinction and prevention of fire.” —22nd 
January, 1870 

282. FREDERIC Cravper, Coleman-street, aauam, “Treating cupreous 
ores containing silver.”—31lst January, 1870. 

158. BensaMIN CLARKSON and SaMUEL CHARLTON, Manchester, ‘‘ Scale 
beams.”—19th January, 1870. 











Patents on which the Stamp Duty of £100 has been Paid, 

137. Epwarp Movuntrer Boxer, Woolwich, Kent, “Cartridges.”—15th 
Janua 

169, WiLiiam Hiepert, Manchester, ‘Combination of chemical matters, 
&e."—18th January, 1866 

202. WILLIAM JEFFRIES, West Bromwich, Staffordshire, ‘‘ Puddling 
furnaces, &c.”—22nad January, 1866. 

425. Barnarp WILLIAM Farey, Bermondsey, Surrey, ‘‘ Steam engines,” 
—10th February, 1866. 





Notices of Intention to Proceed with Patents. 
7. ” cseapaentd Lesiiz, Surbiton, “ Jointing rails.”"—2nd September, 


ooon oe HanprorDE Drinkwater, Cannon-street, London, ‘‘ Flocked 
fabrics or papers.” 
2629. Joun CLARKE, Llangollen, ‘‘ Portable hot water boiler.” 
2630, James WILLIAM POLLARD, Mincing-lane, London, Jonw ScHori1etp, 
Mark-lane, Landen, end, ALEXANDER BUTEL, Merchant-street, London, 
“ Spent oxides of 
2638. ALEXANDER MELVILLE CLARK, ey -lane, London, ‘‘ Sharpening 
and saws.”—A communication from Laurent Martinier. 
2637. Jonn wy, Dover-road, Surrey, ‘‘Button-holeing, &0.”— 4th 
204% Cuantas Water TORR, Aston, near Birmingham, and Jouy 
ois. J ; Suancs, » * Water-closets, &0,". Sth September, 1872. 
OHN 
2646. “Stamping, do.” 
2647. James Murpny, Newport, “ 
ALEXANDER ER CAMPBELL DUNCAN and ARCHIBALD Duncan, Manchester, 





A 

2664. Jonn Lewis, Preston, “ Automatic fuel-feed’ and smoke-burning 
apparatus for boilers.” 

yr pa Lararove, York-terrace, Ackham-road, Notting-hill, 
* Gauges.” 

2673. Joun Forp, Reading, “‘ Signals and switches, &c.”— 9th Septem/r, 1872. 

2679. Epwarp Lawson and Ricnarp Grorce Hopcerrs, Birmingham, 
** Metallic bedsteads, &. 

2680. Tuomas HUNTER, *saybole, N.B.,“‘ Lifting potatoes.”—10th September, | 


1872. 

2086. ‘Puuie Micuag.is, Great Winchester-street-buildings, London, 
“ Capsuling bottles.” *— communication from Jules Becker. | 

2639. Joun Henperson, Glasgow, N.B., ‘‘ Cleaning printers’ inking and 
distributing rollers.” 

2700. ALFRED Vincent Newton, Chancery-lane, London, ‘Mowing 
mschines,.”—A communication from William Henry Barlow and Ben- 
jamin Lindley Walker.—11th September, 1872. 

2706. Witt1aM Morcan Brown, Southampton-buildings, London, “ Wax 
thread sewing machines.”—A communication from Robert Ashe. 

2709. Witttam Henry Bartey, Albion Works, Salford, and James 
WestLey, Hulme, “ Lubricators.”—12th September, 1872. 

2719. Witttam Roper Lake, South t London, “‘ Temper- 
ing and refining steel.” — A communication from William Norton 
Severance. 

2732. Witu1amM Srapcerorn, Oldbury, near Birmingham, “Securing 
automatic couplings used on the ends of railway carriages.”—1lita 
September, 1872. 

2735. Witt1amM Morcan Brown, Southampton-buildings, London, “‘ Attach- 
ing buttons,”—A communication from Jeremiah Keith. 

2736. WILLIAM Morcan Brown, Southampton-buildings, London, “‘ Nail- 
ing heels to boots and shoes, &c.”"—A communication from James 
Wilson Brookes.—1l4th Septeiber, 1872. 

2752. ALLEN SmyTH and Cuances Tusgoraitvus Ramsay, Liverpool, 
“* Stoving or drying wool, &c.” 

2754. Epwarp Dunninc Barker, Weston Lodge, Putney Park Avenue, 
“ Actuating railway brakes.”—17th September, 1872. 

2818. Wittiam Rozpert Lake, Southampton-buildings, London, ‘‘Sewing 
machines.”—A communication from Philip Grosfeld, William Alfred 
Bennett, and Albro Brichard Carman, 

2822. CAMPBELL Morrit, Southarapton- -buildings, London, ‘‘ Di-phosphate 
and tri-phosphate of lime.” 

2824. Jonn Kennarp Sax, Southampton-buildings, London, “ Railway 
wheels.” —2ith September, 1872. 

2870. Bensamix Haas, Boulevart Sebastopol, Paris, ‘‘ Watches.” 

2871. FERDINAND Perron and ALPHONSE BowNaRpor, Boulevart Sebas- 
topel, Paris,‘ Boots and gaiters or leggings combined.” —3uth September, 

87 

2985. ALBERT Unc ERER, Simmering, near Vienna, ‘‘ Evaporating liquids.’ 
—10th October, 1872 

3135. James ten A Liversedge, ‘‘ Winding weft on the pins of 
shuttles of looms for weaving.”—23rd October, 1872 

3193. Joun Rowcrorr MacFaRLaNe, Manchester, as ‘Furnaces for manu- 
facturing gas.”—28th October, 1872. 

$224. Henny Lacy, Hebden —~ ~ “ Lubricators.”—31st October, 1872. 

—= Avucust Louis Kresiine, Fenchurch-street, London, “ Warming 

carriages, &c.”—7th November, 1872. 

3392. WittiaM Ropert Lake, Southampton- buildings, London, “ Reaping 
and mowing mackines.” —A communication from Joseph Nicholson.— 
14th November, 

3410, WILLIAM beeen Pratt, Washington, Senta, U.8., “ Supplying 
locomotives with water.”—15th November, 1872 

3442. SAMUEL Wicuiam Worssam, King’s-road, Chelsea, London, “ Par- 
quetry.”—18th November, 1872. 

3476. CHaRLes James APPLETON, Hamilton, Wentworth, Ontario, Canada, 
“ Sewing machines.”—21st Novewber, 1872. 

3547. ARTHUR JAMES STEVENS, Uskside Ironworks, Newport, “Steam 
engines, &c.” 

3548. WitLiam Youna, Blandford-square, London, ‘Electric telegraph 
apparatus, partly applicable for printing and producing stereotyping 
and printing surfaces.”—26th November, 1872. 

3559. Epwin QuapLinc and WittiamM May, Euston-road, London, 
“* Metal tubes.” 

3568. Wittiam Henry Ropen, Toronto, Ontario, Canada, ‘‘ Pitchforks.” 
— 27th November, 1872. 

3583. GEORGE HASELTINE, Southampton- -buildings, London, “ Sewing 

h —A com tion from John Louis Coles and David 












J 





Hamilton Coles. 

3586. Gzorce HaseELTINE, poco ser? buildings, London, “‘ Printing 
telegraph apparatus.”—A communication from Elisha Gray and Enos 
Melancthon Barton. 

3588. ALFreD Vincent Newton, Chancery-lane, London, “ Sugar.”—A 
communication from Santiago Dod —28th November, 1872. 

3635. James Bacon, Church Gresley, “ Kilns 

3641. GeorGE HASELTINE, Southampton- -buildings, London, “ Utilising 
the vapour of hydrocarbon oils, &c.”—A communication from Perry 
Franklin Goodrich.— 3rd Dece ber, 1870. 

8678. Witriam Ropert Lake, South: impton- -buildings, London, “‘ Malleable 
cast irou and cast steel, &.”"—A communication from Jonathan M. 
Roberts. 

8680. Tony PeriTJsEAN, Islington, London, “ Metallic surfaces, &c.”—Bth 
December, 1872. 

3702. Wittiam Epwarp Newron, Chancery-lane, London, “ Ordnance 
tubes, &c.”"—A communication from William Ely Woodbridge.—éth 
Decem*er, 1872. 

3836. Wittiam Watton Urquiart and Josera Linpsay, Dundee, N 
“ Calendering, &c., woven fabrics.” 

8851. SAMUEL HOLKER, Lumb, near Bury, ‘‘ Manufacturing paper.”—18th 
December, 1872. 

3869. Henry Percy Hort, Royal Insurance-buildings, Leeds, “ Loco- 
a Png ner to be used either on a permanent way or on common 

&c.”—20th December, 1872. 

3882. sa. Winuias Waite FERepay, Falmouth-road, Dover-road, Surrey, 
“Human excreta, &c.”—21st Decewher. 1872. 

8895. Parrick Connirr, Kidwelly, “ Manufacturing fire-bricks.”—23rd 
December, 1872. 

= Francois JuLes Manceavx, Paris, ‘‘ Cartridges for breech-loading 

arms.”—24th December, 1872. 
893 31. Witiiam Hurtcuinson, Bolton, “ Washing machines.” 
3937. Henry Moses MeLLor, Lee Works, Arkwright-street, Nottingham, 


“Hosiery goods.”—27th December, 1872. 
=. Gerorce Ry DILL, ’ Grove House, Dewsbury,“ Steam boilers, furnaces, 
flues.” 


3040. FREDERICK GarvortH, Dukinfield, “‘Spinning and doubling cotton, 
&e.”—28th December, 1872. 

3949. James Hiccrx, Manchester, and Joun Srennouse, Pentonville, 
London, “ Treating waste liquors containing arsenical or phosphatic 
compounds, &c.” 

Sv54. WiLLIaM CHIGNELL CLARK, capes Ongar, “ Preventing accidents 
from persons entering or leaving railw: 

8955. Joun Henry Jonnson, Lincoln’ v~4 -fields, London, “ Fire-arms.” 

—A communication from La Société Industrielle Suisse. 

3958. GroRGE HasELTINE, Southampton-buildings, London, “ Breaking or 
ad rags.”— A communication from Anthony Peple —30th December, 
1872. 

$961. Epwarp Day, Mirfield, “ Removing and preventing the accumu- 
lation of soot, &e., from boilers.” 

8962. WitLiaM ANSON Woop, Hoosick Falls, New York, U.S., ‘Mowing 
and reaping machines.” 

3966. Wittiam Lees, Manchester, “ Regulating and securing the opening 
and closing of sliding windows, &e. 

3909. Joun Hevry Jonson, Lincoln’s-inn-fields, London, “ Boots and 
shoes.” — A communication from Thomas Hutchings "Dodge. — 3lst 
December, 1872 

13, GEORGE Haseurixe, 8 London, “ Back chain 
for cart saddles.” — A communication from William Brainbridge 
McClure, John Charles Graham, and H. O° Claughton. 

15. Joun Stuppy Leren, Old Jewry, London, weights and 

rsons from pl to .”"—A communication from Charles Edward 
Wilson Bunster.—1st lanuary, 1873. 

23. AusTIN Henry Suirn, Brooklyn, New York, U.S., “ Crushing stone, 
&e.”—2nd January, 1873. 

67, Wittiam Roprson, Brooklyn, New York, U.8., “ Electro-magnetic 
railway signalling apparatus.”-—6th January, 1873. 

2663. AnTHUR HeNRY Ropryson, Dublin, “ Indicating, checking, and 

wats Howano Hos a ms M Lond 

DWARD — e whe yd ary-axe, London, “ Utilis 
and Sea = heye te ucts of the coffee bush.” ng 

2669. 60. ED ton fro mt Robert Dy tratfo *Reay d 

WARD Ha 8 5 . and mo ma- 

at heh Septem std ‘ord, ping wing 
WARD omMAS Hucues, Chancery- — “ Shuttle- 
driving mechanism for looms,” from Jeremiah 


+h, +, hnilai 





—A comm 
Stever, George Arnold 
2691. Bruce TOMLINSON, ate den isc = 2 bee y bara and blowing 


2695. Waasn Ropert Lax 





“ 
yy > ae Cotton, 
&c."—A communication pwd John McDonald. — 


2698. Freperick WILKINSON, Snidiesien, Washing or iting ° wool, 
&c.”—11th September, 1872. 
2704. JAMES Harcreaves and Tuomas Roginson, Widnes, “ Sulphate of 


2710. Wittiam Vay pe Waat, Cheapside, London, ‘‘ Stays and corsets.” 
12th September, 1872. 

2713. Epwarp Hawkins, Warren-street, Fitzroy- “square, London, ‘‘ Com- 
pensating balances for chronometers, ke.” 
aS Sap Cray, jun., Bread-street-hill, London, “ Printing ma- 

es.” 

2721. Jonaxn Hereeicn “5 Krenast, Berlin, “ Heating railu xy 
carriages by means t 

2723. Hexry ALYoRD Weaeen, Manchester, ‘‘ Registering and checking 
the receipt of moneys from persons entering theatres, music h: alls, 
=< io places where a check is required as a means of detecting 


-— LAURENCE Hitt, Glasgow, N.B., “ Regulating the speed of marine 
ines. 
78. Rose RT Kent Jones, Birkenhead, “ Discharging cargo from ships 
‘or vessels.” 

2729. James Josern Detwan, Brodie-strect, Old Kent-road, Surrey, 
ig a: &c.” 

2733. Henry Epwarp Mixes, Cheltenham, “Kitchen ranges.”—11i 
aolaiinn 1872. 

2743. James Becxetr, Woodland Cottage, Moorfields, “‘ Washing, &c., 
a photographic prints.” 

2748. Apprson CritTe NDEN Rano, Glasgow, N.B., “‘ Compressing air.”— 
16th September, 1872. : 
2751. JAMES _ Bear K, " Ansted, “Lining or covering pasteboard, card- 
board, &e.” 

753. Grorncre CHAPPELL, Staincioss, near Barnsley, “Chaplets or studs 
~ used in casting pipes, ke.” 

2756. Bernian Suernexp, Beverley, near Wellington, and Freperic« 
Stuckey, Merthyr Tydfil, “Apparatus for tunnelling and exca- 
vating, &c.” 

2759. ALFRED ViNcENT Newton, Chancery-lane, London, “ Driving 
sewing machines, &c.”—A communication from Robert Whitehill. —17:4 
September, 1872. 

2767. Joserpn Mircneri, Sheffield, and Witttam Epwarp NewrTox, 
Chancery-lane, London, S Carriage springs.” 

7 769. James ABRAHAM Cox, Margaret-terrace, Paddington-green, London, 

aa the Government stamp to licensed victuallers’ and other 


weL Isaac Louis Putvermacner, Regent-street, London, “ Electro- 
conducting and electro-generating apparatus or appliances for medico- 
electric and other pu , &e."—18th September, 1872. 

2784. ALFRED Vincent } SEWTON, Uhancery-lane, London, “ Air engines.” 
—A communication from Charles Philo Leavitt.—19th "Septe aber, 1 

2801. Jonw McDoveatt, Manchester, “Manufacturing manures.”"—2)«t 
September, 1872. 

2837. Hunter Henry Murpoca, Staple-inn, London, “ Looms for 
wea embroidered work or tapestry.” — A communication from 
Ernest Nicolas Baudot.—25th September, 1870. 

2852. Henrik Ramstex, Malmé, Sweden, “ Laying out courses, bearings, 
or a ship's position upon « chart.”—27th September, 1872. 

2864. CHaRLes Kastenpetx, Osborne-terrace, Clapham-road, Surrey, 
“ Composing and distributing type.”—28th September, 1872. 

2882. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Bearings 
for spindles and shafts.”—A communication from Charles Franklin 
Wilson and Jesse Edward Folk.—svth September, 1872. 

2903. MICHAEL Henry, Fleet-chambers, Fleet-street, London, “Sewing 
machines.”—A communication from Marie Ernestine Bourdin. 

2907. Tuomas Cox and Witt1aM Hoiianp, Birmingham, ‘‘ Runners and 
top notches for umbrellas and parasols.”—2nd Octoler, 1872. 

2962. Tuomas Cox and Wi..1amM Ho.iianp, Birmingham, “ Runners and 
top notches for umbrellas and parasols.” —Sth ens i 

2967. ALBERT Savuvee, Parliz t-street, Westminst 
—A communication from Emile Duclos.—9th October, 87" 2. 

2994. GEoRGE een Southampton-buildings, London, “ Sewing 
books, pamphlets, & :c."—A communication from Deborah Shedd. —1luth 
October, 1872. 

3067. WILLIAM Morcan-Browy, Southampton- buildings, Londun, ‘‘ Com- 
position for preserving wood, &c "—A communication from Fredéric- 
Oscar Moiller.—17th October, 1872. 

3189. Grorce WHITFIELD Taner, Southampton-buildings, London, 
“ Cigars.”"— 26th October, 1872. 

3387. Jonw Henry Jomnson, Lincoln’s-inn-fields, London, “Ships or 
vessels."—A communication from Edward Jackson.—lsth Noveimber, 
1872. 

3455. EDWARD Game, Edinburgh, 
November, 1872. 

3622. JosePn Kort, Highfield Steel Works, Sheffield, ~ nears < or 
utilising the waste heat from melting or other furnaces, &e.”—2y 
December, 1872. 

8740. Josepu Storer, Walbrook House, Walbrook, London, “ Producing 
perferations through paper, &c.” 

8750. ALFRED VinceNT Newron, Chancery-lane, London, “Setting and 
adjusting carbon points or cutting tools."—A communication from 
Thomas Walter Baxter.—10th December, 1872 

8758. Can. Friepricu C.avs, Middlesbrough, “Bricks, &c.” — 11th 
December, 1872. 

3776. Wittiam Epwarp Newron, Chancery-lane, London, “Governors.” 

—A communication from Marie Joseph Denis Farcot, Jean Joseph 
Leon Farcot, Michel Basile Abel Farcot, and Joseph Etienne Eloi 
Chateau.—12th December. 1872 

8789. Jonn Lancaster, Vine House, Canning Town, “Hand sewing 
machines.” 

$797. Joun Francis CLemow, Padstow, “ Lever horse hoes, &c.”—14th 
December, 1872. 

3811. Arrucr Rioec, St. Benet-chambers, Fenchurch-street, London, 
“ Speed regulators, &c.” 

3812. Epwarp Bayzanp E.irxcron and Jonn Henry Harrison, Chester, 
o Hydraulic cylinders, &c."—16th December, 1872. 

$816. ANDREw Berrs Brows, Cannon-street, London, “ Hydraulic 
engines.”—17th December, 1872. 

$888. James CONYERS MorRELL, Leyland, near Preston, and Jonas 
Proctor, Chorley New-road, Bolton, “‘ Privies and dry closets. ”"— 23rd 
December, 1872 

8897. WILLIAM “May, Gasworks, Dorset-street, London, “ Charging and 

retorts 


discharging 

3906. ee eee Garnett, Fair Lawn, Jonn Wueater and 
Wituram Warinc, Bradford, « Combing wool, flax, silk, &c.”—24th 
December, 1872. 

3919. THomas WitiiaMs, Rose A. Croft, Roath, near Cardiff, ‘‘ Fire- 
bricks, &c.”—26th December, 1 

$930, Benvamin Ware and ' ai Toms Henpry, Glasgow, N.B., 
* Treating liquids to be —— for illuminating purposes.”"—A con- 
munication from Joseph Hall, jun. 

3934. James MARSHALL James, Aldermanbury, London, “ Locks or 
fastenings for purses, &c."—27th December, 1872. 

3950, SYDNEY GEORGE CaMROOX, Savage-gardens, London, “ Receptacles 
for heating purposes. 

aa cas Warson Spencer, Newcastle-on-Tyne, “‘ Iron.”—30th Deceiber, 








» “Spinning machinery.”—19th 


son, — Henry Cornisu, York- road, Battersea Park, Surrey, 
and ALEXANDER STRANGE, “ Casks. 

3968. Grorce ToMLINSON , BousFIELp, Loughborough Park, Brixton, 
“BSteel."—A ication from Th Scowden.—31st 
December, 1872. 

12. Danie. pe Castro, Mortlake, “ Gas meters.”—lst Janwary, 1873. 

Hy Wittiam Epwarp Newrtox, Chancery-lane, London, “ posing 
keyboard or manual ap; cable to pianofortes.”—A communication from 
Auguste Désiré Wolff.”—2nd January, 1873. 

87. Perry Green Garpiver, New York, U.8., ** Railroad car 

49. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Printing tele- 
graph instruments."—A communication from George "Lee Anders and 
Ebenezer Baker Welch.—8rd January, 1873. 

49. Taomas AITKEN, Manchester, “ Printing calico and other textile 
fabrics.” 





Trsons nesta om an og= in of such applications 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fived Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2022. P. Jensen, London, “Charging furnaces and in the construction of 
‘urnaces and steam boilers.” —A communication,—Dated 4th July, 1872. 

The furnace is made very wide and correspondingly shallow in depth. 
Many, say eight, charging mouths closed by hanging flapdoors. Peculiar 
shaped shovels are used which k the air out while charging. 
The fuel is supplied in regular order through the various fire doors and 
at regular intervals regulated by an alarum clock. A peculiar bridge is 
described. The steam boiler preferred for this furnace is tubulous, two 
or more cisterns of slanting tubes joined behind by elbow pipes and in 
front by straight pipes, and there also connected to a steam chamber. 
Tiles between the tubes form flues. 

2045. W. W. Tonkix, London, ** Actuating the valves of engines, d&c.”— 
Dated 6th July, 1872. 

This invention relates to those slide valves which are actuated by the 
direct pressure of the fluid employed to give motion to the engine. It 
consists in such an arrangement of the valves with ports and passages 
leading to and from the main working cylinder, that the supplementary 
valve tor governing the admission and emission of the fluid to and from 
the piston or pistons that move the main slide valve of the engine shall 
be moved by the direct "~ of the fluid instead of by tappets as now 
practised. “Also in such an arrangement of the ports and passages by 
which the steam is exhausted from the piston moving the supplementary 
valve, that the exhaust shall take place therefrom into the main cylinder 
at the end opposite to the auxiliary port corresponding to the side of the 
valve piston to which the exhaust passage belongs, whereby the back 
pressure in the main cylinder has an equul effect on both sides of the 
valve piston, Leno | establishing equilibrium and_ preventing 
“fluttering” or unsteadiness in the supplementary valve. Also in steam 
cylinders of this class in which the steam port is placed at a short 
distance from the end of the cylinders to secure the cushioning effect of 
the steam, in inserting in the small passage, sometimes continued from 
the steam port to the end of the cylinder, a smail valve to prevent the 
exit of the cushioning steam from the cylinder, but to allow steam to pass 
into the cylinder from the valve chest to recommence the motion of the 
piston. 

2066, J. Downes, Handsworth, Staffordshire, “‘ Locomotive and stationary 
steam engines,” — Dated 9th July, 1872 

This invention consists in condensing and utilising the exhaust steam 
of the said engines, and making them noiseless an keless, or nearly 
80,1n the following manner :—The outlet port fur the exhaust steam is 
made considerably larger than the inlet port, and the exhaust steam is 





parallel currents are uced, one within the other, the inner or central 
current being caused by the flow of water into the propeller, whilst the 
outer or annular current is carried by the expulsion the water from 
between an outer ing and the ly of the propeller, both currents 
being caused to flow in the direction of the axial centre line of the ship 
or vessel, 
2075. W. E. Exison, Greywell, Southampton, “Guarding and saving 
large and small ships from strandings and wrecks.” —Dated 10th July, 


1872, 

It being well known that there are many ships, some of which are 
stranded and many more wrecked, the above titled ‘ships’ guard from 
a wrecks” is a mechanical invention to prevent the same 
by its g affixed to the unde: of the bows. It is easily worked 
so as at any time, ag or day, to set it shallow or deeper, so that when 
the ship is going with the set, the front end of guard is many 
feet in the water before and below the keel of the ship, with provisions 
for its steadying when striking the rocks or coming in on shores. And 
by marks on its front chains and over which grooved wheels its side 

ins are, can be told its depth in feet, and which of its holes the guards 
end is affixed in. With practice the sailors would soon get accustomed, 
and then strandings and wrecks would be very rare. 
—s B. Srarr, London, “ Registering apparatus.” —Dated 10th July» 





This invention relates to an apparatus composed essentially of a tra- 
versing cylinder and marking lever placed in connection with the vertical 
shaft of a turnstile in such a manner that the marking lever will register 
the passage of each person through the turnstile upon paper or other 
material carried by the cylinder, and that the cylinder may be shifted at 
each division of the journey. The omnibus or car has two turnstiles, one 
for entrance the other for exit, and each being provided with a se te 
registering apparatus, the difference between the number registered upon 
the exit and that upon the entrance cylinder will indicate the num 
of passengers carried beyond the first division, and therefore subject to 
the payment of an additional fare, and as a different section of the 
cylinder is presented to the marking lever at each fresh starting point, 
this system of checking continues to the end of the journey, where the 
box enclosing the ———- is opened, the marked or perforated paper 
or other material taken off the cylinders, and these latter returned to 
their tirst position for another journey. 

2080. G. Wess, Dublin, ‘‘ Covering for draught horses.”—Dated 10th ‘July, 
1872. 

This invention relates to an improved covering for draught horses to 
protect them from rain and also from the sun, and consists of a shade 
composed of canvas, oiled cloth, or other suitable material suspended on 
hoops on rib of wood, galvanised iron, or suitable material so constructed 
as to retain the shade a few inches above the horse’s back, so as to leave a 
passage for a free current of air between the animal and the shade or 
covering. The hoop or ribs may be arranged so as to be retained in posi- 
tion by the shafts of the vehicle, or may be connected with an indepen- 
dent rod or rods carried by the animal itself. The shade or covering may 
be so arranged as to cover any desired portion of the horse, and may be 





conveyed to a tank composed of several portions in tion with 
one another, containing the feed water of the boiler, the said feed water 
being exhausted by the said exhanst steam. From this tank a pipe 
passes to the fire hole of the boiler furnace and conveys exhaust steam to 
the said furnace, and thereby increases the draught of the furnace and 
suppresses smoke Exhaust steam from the tank is also supplied to the 
funnel of the engine for creating a draught. 

2086. W. Easton and F, Tarrersat, Leeds, “‘ Air compressing engines.” — 

Dated 10th July, 1872. : : i i 4 

According to this provisional specification the air-compressing piston is 
actuated by a crank at an angle to the crank of the steam piston. The 
admission of steam is controlled by an sir governor working in combina- 
tion with a ball governor which fixes the maximum speed of the engine. 
2386. R. Surcuirre, Jde, near Leeds, Yorkshire, ** Apparatus sor utitising 

exhaust steam Jor heating feed water for builers and other purposes.” — 
Dated 10th August, 1572. ‘ 

This invention relates to utilising the steam passing from the cylinder 
to the condenser by abstracting the heat and transferring it to the feed 
water for boilers or other purposes, forming a compound condenser. The 
inventor employs a box or chest fitted between the bottom of the cylinder 
and the condenser, in which are fixed copper orvther metal pipes laid one 
above the other horizontally, and at intervals to allow the exhaust steam 
to pass. The steam passing to the condenser falls at right angles on the 
pipes fillea with feed water abstracted from the hot well; the exhaust 
steam passes through the water heater in a blast, aud the heated water 
passes onwards to the boiler or for other purposes, thus economising cold 
water for the condenser. The sides of the box or chest are made with 
inside flanges, in which are fitted two iron plates, in which are fixed the 
copper pipes : on these flanges two lids are also fixed fastened down by 
bolts and nuts; they are hollowed out, leaving a space between the iron 
plates and the inside of the lids to receive the feed water. ‘Lhe inventor 
can also obtain the same result by passing the steam through the pipes 
and the feed water through the box or chest. 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e. 

2028. W. Smirn, Waterloo-road, Dublin, “ Railroads.”—Dated 4th July, 


1872. 

This invention relates to the combination of a single centre guide rail 
with a suspended or overhead rail or guide, and to the construction of 
carriages to be used thereon, the object being to provide an efficient rail- 
way for light trafic at a comparatively small cost. 
203°, Sir J. Bernune, Fife, N.B., ‘Wheels for traction engines, dc.” —Dated 

5th July, 1872. 

The feature of novelty which constitutes this invention is, the attach- 
ment of a series of elastic metallic springs to the circumference of the 
body of the wheels of traction engines, so as to overlap each other at the 
edges, and connected together by pins, studs, or their equivalents. 

2034. R. H. Avien, Upton, Essex, “‘ Ships’ passengers berths.”—Dated 5th 
July, 1872. 

For this purpose the inventor arranges the berths in a line with the 
keel of the vessel and in two rows, one above the other, but he constructs 
them so that while the lower row can be entered from one passage, the 
upper row is closed and can only be entered from the passage at the other 
end of the berths. He also inserts a partition between each berth, which 
partition ana se about 3ft. from the end of the same, and thus forms a 
separate chamber for each berth. 

2039. E. Umpens. Weston Hall, near Leamington Spa, Warwick, and A. G. 
Fenn, Beccles, Susfolk, * Signalling on railways.’—Dated 5th July, 
1872. 

The object of this invention is to signal from one train to another on 
the same ne of rails in such a manner that the leading train shall 
intimate its position to the engine driver and guard of the next succeed- 
ing train at a distance of three-quarteis of a mile or other suitable 
distance by means of red and green lights or discs exhibited to such 
driver and guard from lamps carried on the engine and in the brake van 
of such succeeding train. ‘The first portion of the apparatus cunsists of 
two bell crank setting levers which are mounted in the 6ft. way, and 
which being acted upon by apparatus carried by passing trains raise (by 
means of connecting wires) tappet levers carried vy the next portion of 
the apparatus which is also set in the 6ft. way ; these tappet levers act 
on the mechanism or carried by the next succeeding train, and thereby 
exhibit to the engine driver and guard the red or green s carried 
on the engine and on the guard’s van. The next portion of the apparatus 
is that carried by the brake van, and consists of two bars which slide 
vertically in guides affixed to the side of the van, which bars carry at 
their lower ends arms, which when the bars are in their lowest 
position act on the setting levers, and thereby raise the tappet levers, 
which in their turn deliver the signal to the guard and driver as before 
described. 

2062. J. O’Net., Liverpool, “ Apparatus for signalling on railway trains.” 
—Dated 8th July, 1872. 

This consists of a line or lines of main chains or chains and rods fitted 
with weights connected from carriage to carriage through hanging 
latches. ‘he weights are held up or supported when the apparatus is 
ready for use by the hanging latches. Upon releasing one latch and 
allowing the weight to full the furce is transmitted by the main chain or 
chain and rod so as to release the next hanging hatch, allow its weight 
to fall, and so on to the engine or guard’s van trom vehicle to vehicle, 
according as the apparatus is arranged, anu it is desired to send the 
message forwards or buckwards. 


2068, F. G. Marcnant, Wandsworth, Surrey, ‘‘ Wheels and apparatus con- 
nected therewith.” — Dated 9th July, 1872. 

This said invention relates to apparatus which, when attached to the 
vehicle as hereinafter set forth, turms a very conv t and efficient 
portable railway whereon the said vehicle may always travel easily and 
smoothly, no matter what may be the quality or condition of the road or 
ase pr The inventor places on a suitable axle two large wheels with 

road tires. Below the said axle the inventor places another axle which 
carries two small wheels. The axle of these small wheels is secured to 
the lower ends of strong double cheeks which extend upwards and 
enclose the upper axle. e inventor provides the cheeks with clearers 
a which project over the said tires just in front of the small 
wheels. 
sats Sn Barker, London, “ Propelling ships or vessels.” — Dated 9th July, 


According to this system of propulsion two separate and distinct 





provided with opeuings to permit the driving reins to pass loosely through 

any desired portion of it. 

2082. W. C. S. Percy, Manchester, ‘‘ Apparatus for proticting outside pas- 

sengers on omnibuses, &c.”—Dated 10th July, 1872. 

This invention consists of a portable roof or awning supported by 
uprights fitting in telescope sockets, and by arms and side rails, the 
awning can be wound on a roller forming the ridge pole or on side rollers, 
The legs of the passengers are protected by sheets wound on spring 
rollers, The apparatus is modified tu suit omnibuses, dog carts, wagonettes, 
and other carriages. 

2102. D. Grass, London, and D. Hopkin, London, “‘ Construction of Hansom 

cabs.” —Dated 12th July, 1872. 

The chief features of novelty in this invention are :—First, the appli- 
cation of one or more screws fitted with jam nuts from cross spring to 
block under footboard of driver, to raise or lower the cab to suit various 
heights of horses, or by sliding racks and pinions, or by fitting the blocks 
with flanges, to secure to iron slides at the back of body of cab. Secondly, 
constructing the seat of the driver, that by means of a screw the seat can 
be shifted to balance the cab. Thirdly, the applications of movable hang- 
ing irons from front end of side springs to body of cab. Fourthly, 
constructing the whole height of cab, and of such a shape as to enable 
them to open towards centre of cab, and by the application of a lever 
enables the driver to open the door without leaving his seat. 

Class 3.—-FABRICS. _ 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2029. B. J. B. Mitxs, London, “ Sizing paper."—A communication.—Dated 

4th July, 1872. 

The invention consists in the use of chloride of lime as a new sizing 
material and as a basis in any composition of other sizing ingredients for 
sizing paper stock materials or paper pulps, and for sizing any other 
article that may require a poreless gum size of a waterproof character 
imparted thereto. 

2038. I. Simonet and G. Roperton, Bradford, “‘ Removing motes.”—Dated 

5th July, 1872. 

The inventors employ a suitable framework, supporting rollers over 
which the fabric is passed, and from thence over or in contact with a 
cleansing roller which consists of a roller or drum (driven by pulley and 
strap), which is faced or covered by blocks of pumice stone afterwards 
turned true and even ulong its em pe ‘he piece or fabric on being 
exposed to the action of this roller is cleansed from motes or burrs and is 
of a superior finish to those cropped by hand. 

2043. J. Foster, jun., Milntiorpe, Westmoreland, ‘‘Twine.”—Dated 6th July, 

1872. 


4 

The inventors takes the yarns or strands to be twisted, and tie them to 
the eo of the twisting frame. He ties the ends of the yarn toa 
metal pin formed with circular grooves. The said metal pin is attached 
to a slide which travels upon ways; to this slide he secures a cord which 
is passed over pulleys and weighted. When the machine is in operation 
the said slide truvels in the way towards the twisting frames as the 
twine or cords shortens with twisting until it comes in contact with a 
marble stop connected to the stop motion. When the twisting is accom- 
plished he takes the ends of the twines from the spindles and ties them 
to a grouved metal pin. These pins with the twines attached to them are 
then placed in the finishing machine. The said machine has hooks for 
the reception of the aforesaid pins. The hooks at one end of the machine 
are stationary, while those at the other end are adjustable. Below these 
hook he places ways for rubber-hulders to work to and fro upon. These 
rubber-holders have two rows of steel pins. Between the steel pins he 
places wire-card above and below the cords, This rubber-holder is 
moved to and fro by au endless rope passed over pulleys. ‘In combina- 
tion with the aforesaid wire ropes and carriage he employs an automatic 
reversing and stopping apparatus. After carding and rubbing the twines 
he sizes them. For this purpose he places on the aforesaid ways a box 
containing size. ‘The wire cards ure removed and in their place he inserts 
rubbers of cocoa fibre. ‘he size box is placed in frunt of the rubber- 
holder, which pushes it along. Then the size-box is removed, but the 
rubbers are allowed to continue their to-and-iro movement. After being 
sized the twine is placed in the drying trough. At the bottom of this 
trough are placed pipes heated by steam. ‘The twines are placed over 
these pipes resting on wires, The cords are connected at one end to a 
self-acting ratchet After being properly dried the cords or twine are 
subjected to the action of dry rubbers made of cocoa fibre. 

2047. J. Crorrs and R. Dawson, Leeds, ‘* Combing wool and other fibres.” 
— Dated 6th July, 1872. 

This invention applies to combing machines, such as that referred to in 
the specification of patent No. 1688, 71. According to one arrange- 
ment teeth are applied, whicn rest on the fibre as that fibre passes 
to the mouthpiece, and such teeth are applied in a plate hung so 
as to rest on the fibre with the teeth penetrating the sliver when a 
receding motion takes place. By another arrangement a roller with 
serrations or teeth on its surface bears on the sliver in its passage to the 
mouthpiece (with pressure capable of variation by screws and sp 
when desired), such roller being prevented from buck motion by a click or 
stop plate. By another arrahgement teeth are applied to the lower inner 
surface of the trough or to the flap or po resting on the fibre in such 
trough, or both, with the points thereof inclined in a direction towards 
the mouthpiece. By these means back motion of the fibre through the 
feed end of the feed troughs is prevented. 


2049. C. F. Scuiesincer, London, “ Apparatus for beating carpets.”"—A 
communicat.on.-—Dated 6th July, 1872. 

This invention consists of a new or improved apparatus fur beating 
carpets and other fabrics and collecting the dust therefrom. The appuara- 
tus consists of a large chamber or tacle of wood, metal, or other 
material furnished with a roller set in bearings across its sides, witha 
series of grooves cut therein about six inches deep, and five inches wide, 
and about a foot apart “more or less Another roller is set in 
outside the front of the chamber. The grooves in the rollers receive a 
winding coil of a strap of leather, the other roller being 
jr saps coil ia ag yew i" > Se ome Se een ee Sond 

e ves sta) en each strap vided a clip to 
hold the edges Morter of the fabric The rollers are actuated ky @ 

turned by hand or other power. A fan or blower is placed over 
the top roller which blows the dust up a chimney, 





Fon reversible twill cloth, which is termed “reversible worsted 
t ” and in the manufacture thereof we dispense with the face 
raising and pressing processes, and so reduce the cost of production of 
om fabrics, while the 

fabric. 


ecting an improved appearance and a more durable 


2072. W. CLissoip, Cainscross, Stroud, Gloucestershire, “‘ Machinery for con- 
densing and drawing fibrous substa=ces.”—Dated 9th July, 1872. 

The condensing and drawing of fibrous substances are effected in one 
machine by means of sets or series of rotating disc fitted at equal dis- 
tances apart oft pairs of horizontal shafts so arranged that the discs on 
one shaft will project into the spaces between the discs on the other 
shaft of the pair, 


2092. M. A. Murr and McItwuan, Glasgow, N.B., ‘‘ Appliances in connec- 
tion with rotating shuttle boxes of looms.”—Dated 11th July, 1872. 

The invention consists in applying a frictional brake to the shuttle box, 
such brake having an intermittent or alternate and otherwise peculiar 
action. The brake is actuated by a wiper on the lower shaft, and this 
wiper is carefully adjusted on its shaft so as to time the break action in 
a manner, it is to say, so that the brake acts most strongly on 
the box, not at the moment when any shift should terminate, but a 
little earlier, which leaves the box sufficiently free at the end of the 
movement to allow of its final accurate adjustment by the box shifting 
mechanism. 

2133. H. A. Bonnevitte, London, “ Imitation of tapestry.”—A communi- 
cation.—Dated 16th July, 1872. 

This invention relates to impr ts in the production of imitations 
of the celebrated tapestry of the Gobelins and Beauvais manufactures, and 
consists in the application of colours by means of brushes to the ribbed 
surface of a tissue specially prepared for the purpose, 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windl , Impl 
Mills, &c. 
2031. T. CLark, Craibstone, Aberdeenshire, “Seed-dressing machines.” —Dated 
5th July, 1872. 

These improvements consist in an arrangement for imparting recipro- 
cating motion to the riddles and screen by means of fi commastors, 
They also relate to an arrangement for altering the force and direction of 
the blast when required by means of passing ever the curved head 
ane or frame, and attached respectively to top and bottom hinged blast 

irectors. 

2060. J. Vocan, Surrey, “ Apparatus for raising or elevating corn, grain, 
or seeds from one level to another.” — Dated 8th July, 1872. 

This invention consists in raising corn, grain, or seeds from one level 
to another, such as from the hold of a vessel to a wharf or from one floor 
of a granary to another by means of a strong current of air instead of by 
means of the ordinary elevators. 


ts, Flour 








Class 5.—BUILDING. 
Including Brick and Tile Maehines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc, 
2019. D. Cunnincuam, Dundee, “ Construction of breakwate. s, sea-walls, ec.” 
—Dated 4th July, 1872. 

This invention relates to improvements in the construction of break- 
waters, sea-wall, and other sub-aqueous works, and consists in the 
ermployment of concrete blocks formed with a number of hollow spaces 
extending from the upper to or nearly to, the undersides of the blocks, 
as the material of which such breakwaters, sea-walls, and other sub- 
aqueous works are constructed, and the object of this invention 1s to 
diminish the mass of concrete employed such works and at the 
same time to render the transport of the blocks less costly and more 
expeditious, 


Class 6,—FIRE-ARMS, 


Class '7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

2027. L. P. Dore, London, “‘ Securing false hair on ladies’ heads.”— Dated 

4th July, 1872, 

The said invention relates to a simple and convenient contrivance for 
securing a chignon or other false hair upon a lady’s head. The said in- 
vention ists in the peculiar construction of a frame which is worn 
instead of a comb to carry the ¢ on or other false hair. The said 
frame is sha; to fit the crown of the head and covered with some soft 
material. The natural hair is made up in a knot or tuft and drawn 
through the frame. Pins are passed through the soft material into the 
natural hair. The chignon is attached to the upper part of the frame 
and falls over, completely concealing the same and the padding. 

2052, W. HoLBRook, Manchester, ‘‘ Fasteners for windows.”—Dated 6th July, 
1872. , 

The features of novelty in this invention consist in the use and applica- 
tion of a voluted cam groove formed in a suitable plate working upon a 
fixed pivot which is arranged to catch upon a stud secured to the other 

of the fastener, or in the application of a double-armed catch, one of 
which is provided upon its inner side with a projection or catch whick 
locks intva suitable_socket formed in the other part of the fastener. 


2061. a B. Barry, London, ‘Sewing machines.”—Dated 8th July, 
7: 


1872. 

The novelty of this invention consists in driving sewing machines by 
means of helical or other suitable springs utilised and controlled by suit- 
able mechanism or gearing instead of by the hand and treadle or other 
systems at present in use. 

2074. H. Lancaster, Bolton-le-Moors, Lancashire, ‘‘ Locks or fastenings.”— 
Dated 10th July, 1872. 

The invention consists in using bolts sliding in a casing or cover, and 
shot by a handle; the handle is prevented from being turned back to 
withdraw the bolts by the bolt of an ordinary lock shot byakey. The 
bolts shoot into eyes or recesses in a plate secured to the door or other 
part to be locked. According to another modification the or cover 
is made with notches, and is slided on to the staple or its equivalent, and 
secured by turning a handle, and is then locked. In some cases the 
casing or cover is permanently attached to the door or part to be secured ; 
the bolt is shot by a handle, and is then locked. 

2084. A. M, Clark, London, ‘‘ Pads for carpeis.”—A communication.—Datd 
10ta July, 1872. 

A layer or layers of paper surrounded with wadding enclosed in an 
outer sack or cuse or battung may be placed Letween the paper and wad- 
ding, or the paper may be dispensed. ‘The pad may be scented to repel 
moths and other insects, and is intended for use under stair and other 
carpets to protect them from wear. 

2087. J. H. Bass, London, “‘ Pots or vessels for making coffee.”—Dated 10th 
July, 1872. 

According to this provisional specification the coffee is enclosed in a cell 
between two perforated plates. ‘Ihe cell is seated like a valve in a vessel, 
beneath which there is another vessel in which water is boiled ; the pres- 
sure of steam forces the water up a pipe into the upper vessel, and lifting 
the valve-like coffee cell passes to the upper side of it. When the steam 
in the lower vessel condenses, a vacuum is formed, and the atmospheric 
pressure forces the water down again through the layer of coffee in the 
coftee cell. 

77. G. Hazevtine, London, “‘ Hospital beds."—A communication.—Dated 
8th January, 1873. 

This invention relates to a hospital bed with an elevating frame so 
arranged that the patient may be lifted clear off the mattress and sheets 
without displacing his limbs or otherwise disturbing him. 





Class 8.-CHEMICAL, 

Including Special Ch land Pharmaceutical rations, Fue’ 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

ey —. Glasgow, “‘ Manufacturing wron and steel.”—Dated 4th 

Y;, : ® 
The features of novelty which constitute this invention are as follows : — 

The modes of and apparatus for producing for heating and illumi- 

nating purposes and the mode or modes o ate Se illuminating 

= of gases, the apparatus being applicable for co , car a 

tion ‘ 





, or calcining other substances. Improvements in the construc. 
blast —o and in 


os as parate A mode of iron which has 
been injured burning or too frequently heated, whereby 
improved iron, steel and iron, or steel be uced. Apparatus-ani 

ly, improvements in the o! 


2033, J. Mitigr, Aberdeen, N.B., “ Purifying hydrocarbons.”—Dated 5th 
July, 1872. 





i 
. Gomersat and J. F. GomERsAL, Dewsbury, Yorkshire, ‘“ Reversibl 
twill cloth.” —Dated 8th July, 1872. 
This invention relates to the manufacture or production of a new or 


The i tion consists in passing the hydrocarbon through one or 





more filters containing spongy iron or iren in a state of minute 
division. 5. 
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2036, E. J. L. Cartior, Barcelona, Spain, “‘ Heating gas.”—Dated 5th July, 


The invention has for its purpose the manufacture of gas for 
purposes by means of simple and easily managed 


“ Printing machines.”—A communication. — 


in which continuous paper is used, 
and the first improvement consists in cutting the paper in sheets before 
printing, so tha’ tociae of the chest may be varios ty saguisting tho feot 
without the as cylinders. Another improvement relates 
to separating or apparatus for conducting the sheets to the 
eee ere, ot wi any ber may be ~~ pie 
Another vement relates to cutters for dividing the prin 8) 

l tudinally to the machine when desired. 








2051. J. Marnews, Tavistock, Devonshire, “ Jigging machinery.”—A com- 
munication. —Dated 6th July, 1872. 

Acco; to this invention, in addition to giving a rising and falling 
motion to the sieves of j machinery, a horizontal to-and-fro move- 
ment is simultaneously imparted to om. the r for raising and 
depressing the sieves being independent of that which causes the hori- 
zontal movement ; by this means the waste might even be carried forward 
from one end of the sieves to the other in still water, or against a stream 
of water if desired. 

2054. J. H. Jounson, London , “ Cooling air and gases.”—A communication. 
—Dated 8th July, 1872. 

This invention consists in cooling air or gas by forcing it by a blower of 
any kind through a perforated plate over which a film of cold water is 
constantly maintained and afterwards through a mass of blocks of ice 

tai in a chamber above the said perforated plate, the cold air 
escaping by adjustable outlets intu the place to becooled. Or the ice may 
be dispensed with and the air forced under pressure into the cooling 
chamber through the perforated plate and water, and then allowed to ex- 
pand again on esca from such chamber. Diaphragms dipping into 
a well al the bottom of the apparatus allow of the free exit of the ice 
water without permitting of any escape of the air or gas. 
2058. C. D. Apet, London, “ Lighting and heating.”—A communication.— 

Dated 8th July, 1872. ied 7 

The apparatus consists of a casing containing clockwork mechanism 
imparting motion by two cranks to two bellows which force the air into 
a regula chamber with meads for restricting the ingress of air, 
whence the air passes through a pipe into the top of an impregnating 
chamber composed of a number of superposed com; ts communi- 





te sides of partitions 

in the ents. Eqch compartment filled with absorbent 

porous ma‘ and is charged with volatile oil to a level corresponding 
with the height of the tubes. An outlet pipe for the impregnated air 

rises from the lowest compartment to the top of the im ting ° 

po Sie on pe agen _ 4 established by s ej ——_ the 

and ou pes, So as mit a certain proportion of air uncharged 
= he nen ~¥ by — A gy — —_ — pipe, re to mix with 
erein, when or other purposes 

than for illumination. _ 

2069. J. Cook, Liverpool, and H. Larone, Liverpool, “ Blow pipes and 
means of generating heat by the use of hydrocarbon or other volatile fluid 
material or substance.” —Dated 9th July, 1872. 

The features of novelty which constitute this invention consist in 
forcing blasts, or currents of air, cha’ or loaded with hydrocarbon, 
by passage through a vessel containing hydrocarbon or other volatile 
fluid material or substance, over flame for the purpose of generating heat, 
either for use as a blow pipe for industrial arts, or for generating heat 
for various purposes, such as smelting of metals, reduction of minerals, 
generating of steam, and various other similar purposes. 


Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2064. W. Morcax-Brown, London, “* Type-wheels for printing-telegraphs.” 
—A communication.—Dated 9th July, 1872. 

This invention has for its object the application of type bearing a 
monogram, symbol, device, figure, or sign to the type wheels of tele- 
graphic printing machines by which information may be sent at one 
signal in place of several aoe. 

2073. W. Morcan-Browy, London, “ Printing telegraph instruments.” —Dated 
10th July, 1872. 5 - 

This provisional specification describes a telegraph printing instrument 
where the t; wheel and printing pad is tel on by an armature 
placed beneath the poles of an electro-magnet and longitudinally vibrating 
armature arms urranged with tubular electro-magnet cores and con- 
nected with a circular rigid arm surrounding a ratchet wheel from which 
the pawls work upon the ratchet, and a method of bringing the type 
wheel battery or part of the battery into the printing magnet circuit 
conjunction with the printing battery or part of the battery. 

2081. W. Morcan-Brown, London, “‘ Unison stops for printing-telegraphs.” 
—A communication.—Dated 10th July, 1872. 

This provisional specification descri an invention for the unison 
device for printing tel ph instruments, consisting of a disc brought 
directly into action by the revolution of a cog or projection on the type 
wheel shaft, and operated by the printing magnets in tion with 
counter springs. 
= 4 — London, “ Circuit closers for torpedoes, dc.” —Dated 10th 

uly, - 

This provisional cation describes a circuit closer in which a 
conical weight is to hold a spindle carrying a bridge piece of metal. 
If the to: o is struck by a ship the ba is thrown or canted over, 
allowing the spindle to be pressed upwa' vy @ spring, and the metal 
bridge piece is thereby brought into contact with metal tongues to com- 
plete an electric circuit passing through the fuse ; this ignites the fuse 
and explodes the torpedo, or in pee of the weight mercury in a cup of 
ins material is used. Also describes different forms of screw 
couplings in which the water is me out of contact with the conducting 
wire by india-rubber or elastic packings. 

67. W. Roxtnsoy, Brooklyn, U.8., “‘ Electro-magnetic railway signalli 
apparatus.”— Dated 6th January, 1873. ee f Hel 

This invention relates to mechanism actuated by electricity, by which 
the seme of a railway train to a station, switch, p anew nes ily or other 
locality is caused to automatically sound an alarm or display a signal to 
indicate the a) of a train and its passage or movement relative to 
the station or other point peg Sec pron The said invention involves the 
operation of such signals by a it controlled by the passage of the loco- 
motive or carriages acting in concert with track sections disconnected from 

ion 








each other and arran, in connection with appropriate electro-magnetic 
sane, In one modification of the said inven the several parts of 
e a 


to hold a visual signal out of > “¥ until the wheels and axle change the 
to be brought into position for display ; also 
sound a bell ; also 


secon ; 
regard to the signal devices ope thereby that b vid: a 
diminished resistance the whole current will be diverted ae 
circuit thus constituted. A switch is also employed having its two rails 
insulated from each other in order to it the letion of a circuit 
at any desired Another modification of the said invention com- 
prises the combination of the conducting wires of a battery with rail 
sections separated from each other, whereby the wheels of a locomotive 
or may be made to close or break the circuit that actuates the 
“4 the use in connection with the wires and separated rail sections 
@ relay so constructed that the armature lever is actuated to change the 
current. The said invention also com: 
mimondacting haan efor protection of ta treo gua 
-p) : ‘or 
and other parts with a subterranean chamber or double walls. 








; Class 10,_MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


3910. G. Hase.tine, “Tr Ras ication. — 
oon i Trip hammers.”—A communication. 





adjustable eccentric and d- 
and break-block, and a counter- t is muoK, Gurestly to the tresk” 
block, An adjustable buffer spring is arranged in connection with the 


to 
which regulator, instead of of the gas 
OO rant Saen, mages De wherefore it is 
ial ri 


termed a . 
action is luced of variation of the initial of 








position on the current of a diaphragm of any form, the weight of which 
causes a constant differential pressure acting on a special orifice itself 
constant, This invention also relates to a method of the cap of 
Re “tener © ae 6 mene Ge So Rein ay ot 

jer ym result being that a very small 

ome it du the daylight, the pressure in the main being 
e caleasl end ie te light of the burner be obtained directly the 
night pressure is put on, nolamplighters being required. 


1956. T. H. Putiurrs, London, “ Heating, cooking, and lighting apparatus. 
-~—Dated 28th June, 1872. 

This consists mainly of a tube of conical or other shape, up which a stream 
of _ is allowed to flow and carry a quantity of atmospheric air along 
with it, the two being ignited at the top edge, where a er is 
—— for jucing a atmospheric flame of great heating power 
suitable for heating, cooking, and cther purposes, for which gas stoves 
have been usually employed. 

1967. W. C. Rocrrs, London, “‘ Apparatus for regulating the supply or flow 
of gas to burners.” —Dated 29th June, 1872. 

Two vessels are —t, filled with a non-freezable and non- 
evaporating liquid which is free to pass to and fro between them under 
pressure of gas. One of the vessels has a float attached toa conical or 
other valve which falls with the liquid and upon a seating te shut off the 
gas in proportion. A slit is formed in the valve to permit sufficient gas 
to pass at all times for, say, one burner only. 


1968. J. CasTLE, Manchester, ‘‘ Revolving shutters and partitions.”—Dated 
29th June, 1872. 

The invention essentially consists in placing a sheet or sheets of a 
material or materials which is or are a non-conductor of sound between 
a shutter or temporary partition, and another shutter or partition, which 
may be of a similar or of a different thickness or section to that part of 
the shutter on the other side of the non-conducting mate 
1969. E. Epwarps, London, “ Preventing the escape of sparks from chimneys.” 

—A communication.— Dated 20th June, 1872. 

The object of this invention is to prevent the escape of ks and 
cinders from the chimneys or smoke stacks of steam engines. It consists 
of a cap fixed upon the top of such chimney or smoke stack and containing 
curved deflec' plates, by which the sparks are directed backwards by 
the draught or blast into a reservoir arranged as described. The angles 
of the cap are also filled in with curved plates for the same purpose. 
Also of an adjustable plate or valve, by which the entrance into the 
reservoir may closed more or less, so as to regulate the draught or 
blast. The — part of the reservoir contains a conical chamber, the top 
of which is closed ting or wire network, and the corners of whic’ 
are rounded. The of this conical chamber is cut away, and a wire 
netting shield of segmental form is fixed in it behind and below the 
adjustable valve already described, and serves to retain the sparks whilst 
it allowsa draught through it. Curved deflecting plates are also fixed in 
the upper part of the back of the conical chamber, and direct the sparks 
downwards. The cinders and dust accumulating in the reservoir are 
removed when required through side openings at or near the bottom. 


1970. E. P. Spaun, Newark, New Jersey, U.S., “‘ Camera stands.”—Da ted 
29th June, 1872. 

This invention ists in the arr t of a table which supports 
tbe caniera on suitable guides working in the frame of the stand and con- 
nected with a suitable band or strap passing over a roller, the other end 
of said band containing weights to counterpoise the weight of the table 
— and camera placed upon the table The invention further consists 

n the arrangement of a slide, working in suitable ways in the frame of 
the stand, at right angles to the guides supporting the table, and 
operated by a suitable screw so as to act against the surface of said guide 
to hold the same, and consequently the table and camera in any position 
the same may have been moved. The guides supporting the table may 
be made of any shape or construction to give the greatest stability to the 
able, and instead of using weights in a band passing over a roller to 
tounterbalance the weight of the table camera, &c., springs may be 
crranged for the desired purpose. 

1971. H. Jewrrt, London, “ New and improved toy."—A communication.— 
Dated 29th June, 1872. 

This invention consists in producing on blocks or cubes of wood or 
other material parts of figures, faces, or other characters, which when 
angen together produce a variety of other figures orcharacters, which can 

varied at pleasure. 
1973. W. Prosser, London, “ Spreading nozzles.” —Dated 29th June, 1872. 

First, the invento~ -nxkes a spreading nozzle as follows :—He places 
around the delivery jet a number of fingers which may be moved into 
the issuing stream to divide it into spray, and alternately with these 
fingers he places other fingers (fixed in a certain manner), which further 
subdivide the already divided stream. Secondly, hc dispenses with the 
fingers altogether and makes a spreader out of a piece of tube with one of 
its edges cut in a suitable manner. 

1980. M. A. Sout, London, “Apparatus for boring rocks, &c.”—A communi- 
cation.—Dated 1st July, 1872. 

The chief features of novelty in this invention consist in the peculiar 
arrangements of m for the purposes, First, of gars the piston 
to which is attached the boring rod and chisel ; Secondly, of turning tde 
borer by. as it were, jerks at every stroke of the piston ; and, Thirdly, of 
advancing or fe forward the borer only in proportion to its penetra- 
tion of the rock or similar hard substances to be bored. 

1988. B. W. WeLts, Camberwell, Surrey, ‘‘ Manufacture of floorcloth, dc." — 
Dated 1st July, 1872. 

The ground of floorcloth is made of a composition of sawdust, cork 
dust, &c., combined with whiting and water with the subsequent addition 
of boiled oil 
1989, J. Rapone, Birmingham, “‘ Spirit levels and plumb spirit levels.” — 

communication. — Dated 2nd July, 1872. 

This invention consists in effecting the adjustment of spirit levels and 
plump spirit levels in the following ways. According to this invention 
the metallic or other box or case in which the spirit g or bubble tube 
is ted is ted at one end by a hinge joint to the underside of 
the top plate of the level, the other end of the said box or case being 
provided with a screw box in which a screw through the top plate 
takes a spring between the top plate and screw box, pressing the screw 
box end of the case from the top plate. By driving home more or less 
the screw one end of the box or case is raised or lowered and the 
position of the spirit glass or bubble tube accurately adjusted. In plumb 

it levels the joint ing and screw are applied to the plate carrying 
box or case in which the bubble tube is cemented. Both ends of the 
box or case may be provided with the adjusting parts described, the hin 
joint being dispensed with, or the hinge joint may be placed at the 
middle of the box or case and the adjusting parts be placed at one or 
both ends. 
1991. W. K. Brrxiyspaw, Derby, “ Machinery for cutting or holeing coal.” 
—Dated 2nd July, 1872. 

The machine gives motion to a horizontal revolving disc or saw, and is 
fitted on a travelling carriage with traversing gear for regulating the 
pressure of the disc or saw during its revolutions on the face of and in 
cutting into the coal to be worked. 


1996. J. M. B. Baker, Southsea, Hampshire, “‘ Disinfecting apparatus for 
water-closets.”—Dated 2nd July, 1872. 

The feature of novelty of this invention consists in an arrangement of 
valves and pump, whereby a given quantity of ee eae | fluid is 
injected into the pan of a water-closet after the flushing thereof. 

2000. J. Gituorr and P. Cor.ey, Barnsley, Yorkshire, “‘ Cutting stone, de.” 
—Dated 2nd July, 1872. 

This invention relates to certain imp its in the hinery or 

apparatus for cutting coal described in the specification of letters patent 
ited to the inventors, and bearing, date the 25th of August, 1868, 

0. 2643, and ists of an | d mode of mounting the cutter wheel. 
In carrying out the invention they form a bevel flange projecting inwards 
on the upper side of the cutter wheel, and they attach a corresponding 
retaining strip to the underside of the over! carrying bracket in 
such a manner as to allow the said internal bevel flange on the cutter 
wheel to revolve in the space between the said strip and the bracket, the 
wheel revolving freely on its centre and being kept to the cut by the com- 
bined action of the said flange and strip, whilst at the same time the 
driving pinion is prevented from forcing itself out of gear with the teeth 
in the cutter wheel as the periphery of the said wheel is prevented from 
springing by the said strip and flange. 

2001. J. L De Mowroison, “* Removing the hair or fur skins.” 
—Dated 2nd July, — rd ae 

The skins, after having been wetted, are treated with a mixture of 
chalk and sulphuric acid, which tion causes the easy separation 
the hair or fur from the skins. The hair or fur so separated is applied 
in tufts (or otherwise) to prepared linen or other material. The inventor 
uses a cylindrical case in which revolves a drum, on which are arran, 
pe pee a series of strings for collecting the hair or fur evenly when 
said hair or fur is placed in the said cylindrical case. 

2005. W. Mircnet, Brandon, Suffolk, *‘ Ladders”"—Dated 2nd July, 1872. 

The inventor the different of ladders constructed in lengths 
by means of a tie or cross-bar th holes in their side pieces 
ee een eiage s,otted attached to the ends of said 
tie or cross-bar. see hast Ge wages Saas & on ee 
round of the length below, while similar recesses at the upper end of the 
lower receive projections on the side pieces of the He 
also fixes the said tie or cross-bar in front of one of the lengths for 
length to slide in, a hook or catch on the 

of the below to su it in various positions. To form a 
pair of steps two v= age ers, each composed of several lengths 
y cross-bar. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

On CHANGE IN BrrMtncHamM: Influence on the market of political 
and financial matters—THE ORDERS AT THE IRONWORKS: The 
demand before and since quarter day—SHORT SUPPLY OF COAL 
--THE DISCOVERIES OF COAL AT BRIDGNORTH—THE IRON- 
WORKERS AND THE COLLIERS: The difficulty of pleasing them— 
_THE LARGE EARNINGS OF THE IRONWORKERS: Eztracts from 
pay sheets—EFFECTS ON THIS DISTRICT OF THE SOUTH WALES 
CALAMITY—THE PIG IRON TRADE: As to an increased output — 
THE WATER IN THE COLLIERIES: The growing seriousness of the 
question—A COLLIERY ACCIDENT FUND—THE DANKS FURNACE 
AND THE BELGIAN IRONMASTERS—LOCAL TRADE ITEMS—THE 
SEWAGE OF BIRMINGHAM: Further important discussions by the 
Corporation ; What is to be done? 

To-pay (Thursday) there was not the confidence in the future of 

the trade expressed on Change at the — meeting of the iron 

and coalmasters and hardware merchants that has been noticed 
in the past few weeks. It was clear from the reports of the mer- 
chants that there is an uneasiness springing up as to the effects 
which may be exercised upon trade , the negociations between 
this country and Russia upon the Indian boundary line dispute. 

But that was not all. The fear of the result that may be brought 

about by the crisis in financial matters that is regarded as inevi- 

table at no distant date has begun to induce cautiousness amon 
buyers in London, and on the = of sellers here who are stil 
smarting with the recollection of what happened to them at the 
last disaster of this kind. Hence there was quietude as to new 
business, but much earnest effort to get the goods delivered that 
have been ordered. No one, however, can execute orders with the 
punctuality that is desired or that ought to prevail. The colliers 
and the ironworkers are alike obstinate. 

The finished ironworks are tolerably well supplied with orders, 
but the new orders are not arriving so rapidly as before quarter- 
day. In hoops the want of orders is conspicuous. It has been a 
long time since there was so little inquiry as now for this class of 
the product of the mill and forge. The high prices that have ruled 
since quarter-day are slightly checking transactions ; but excepting 
in the case of hoops, this is not yet much felt, for in some 
instances, the works are incommoded for want of coal. At such 
places the mills and forges cannot be kept on at full time. The 
prices that ruled this afternoon are within a fraction of three 
times the price of two years since; yet even at those prices the 
fuel cannot be got in large enough quantities. Higher prices of 
fuel are regarded as inevitable the district through. 

There were numerous complaints this afternoon that the iron- 
workers were displaying an unfriendly spirit in not a few instances, 
They look about for causes of complaint, and make the most of 
them. Nor do they hesitate to take the law into their own hands, 
and, throwing down their tools, leave work in the middle of the 
night, greatly to the disadvantage, indeed to the serious loss, of 
their employers. ain, many of them are reviving the efforts 
before complained of, to bring about the five heats system. It 
need hardly be said that during the winter the men have not the 
excuse for working five heats that they had in the summer, Their 
refusal to work full time, however, is more serious to the em- 
ployers now than it was during the hot weather, for fuel is dearer 
— scarcer now than at that time. 

As to the wages the men are earning at the present scale, against 


| which they “‘ protest,” one employer told me that this morning he 


examined the pay sheets of his firm, and found that the lowest 
amount his puddlers earned in the past fortnight was 
£8 17s. 6d. each. This was the gross remuneration for ten 
* turns” work—in other words, for five days’ work per week. From 
this amount the puddler would have to pay his underhand, leaving 
£3 10s. per week, perhaps, as his ownshare. The net wages of the 
puddler at the average of the works would be £3 per week. With 
five heats as his week’s work, the fault would be his own if he did 
not, with full work at his disposal, earn that sum every week. 
The same pay sheet showed the net earnings of the shinglers to be 
between el 10s. and £12 for the same fortnight of ten turns. Thus 
the wages of the shingler would be quite 23s. for every day he 
worked. The roller’s wages were shown to be about 25s. a day net. 
Upon these figures, it was argued that the men cannot assert that 
they are being ill-paid, and that, considering the heavy expenses of 
the masters, the men are getting a better share of the present 
prosperity than their employers. To what extent these men are 
assessed to the income tax, the masters intimate, is not quite 
clear. 

Pig iron is in good demand; most of the makers in this district 
have sold to the extent of their make throughout most of this 
quarter. All-mine pigs are firm at £7. The supply is restricted 
by reason of the small quantity of coal procurable. But for this 
last circumstance the make would be considerably increased, for 
there are a dozen furnaces out of blast that were alight before 
trade to get slack a few months , and that were out 
only until there should be such a revival i + dan only recently. 

There is great anxiety as to the coal supply. Water is rising 
in the collieries, and is drowning out the working places. Iron- 
works have in consequence been here and there stopped through- 
out part of the week. The wy is increasing by the action of 
the colliers. Only yesterday the men at one pit struck, 
refusing to get coal for their masters’ furnaces because the pit 
nearest the furnace had usually, but could not now, furnish the 
needed fuel! 

It is being made known in this district that one of the Danks 
puddling furnaces ordered at Middlesbrough, by the Sclesin Com- 
pany, has arrived out in Belgium, and is being erected. It is} 
expected that the furnace will be in operation in a few days. 

at is termed the Amalgamated Society of Brassworkers of 
Birmingham have commenced a movement with the view to 
induce the masters to grant a further advance of 15 per cent. in 


wages. 

‘This week there has been another two days’ debate in the Bir- 
mingham Town Council upon the sewage question. The motion 
of the chairman of the Sewage Committee (Alderman Avery) was 
to the effect that, on and after the Ist prox., the collecting, re- 
moving, and disposal of the nightsoil in the borough should be 
transferred from the Public Works Committee to the Sewage 
Committee, with instructions to the latter to take charge of the 
depéts, staff, &c., and purchase and hire such horses, carts, tools, 
and materials as might be required for the interception of 
the contents of a and ashpits, so far as the pre- 
sent powers of the council might enable them to inter- 
cept, and the like. To this there was an amendment to 
delay the consideration of the part of the Sewage Commissioners’ 
report, which had relation to the proposed transfer ‘‘ until the 
town clerk had given his opinion upon certain questions stated in 
the amendment.” There was a second amendment (moved by 
Alderman Osborne) for delaying the consideration of the report 
“until the Sewage Committee had reported the plan which they 
recommended to be substituted for the present midden system.” 
There was a further amendment authorising the transfer, but re- 

uiring the committee to report the “system they recommend 
should be adopted for the interception, together with an estimate 
of the cost of effecting the alterations in the existing privies, 
ashpits, and middens necessary for carrying such system into 
effect.” A letter was read from the Sanitary and Economic 
Manure Company of Manchester offering to reconstruct, to the 
perfect satisfaction of any impartial sanitary authority, the whole 
of the cleset arrangements in the borough, at a given price per 
head of population not exceeding 10s. rf oye to undertake 
the removal and satisfactory disposal of the whole of the refuse 


All, however, agreed that there was great need for vigorous 
action in sanitary matters in Birmingham, and it was pointed out 
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as a serious fact, which the council could not overlook, that the 
death rate of Birmingham had been constantly increasing since 
1871, notwithstanding all the prosperity of the working classes, 
and the absence of that poverty and destitution which tended so 
much to the increase of the rate of mortality, and notwithstanding, 
further, that the season had been mild, and the advantages of 
natural position were great. In the quarter ending Michalmas, 
1871, the death rate was 233 per one thousand per year. In the 
quarter ending Michaelmas, 1572, it had increased to 25°6 per one 
thousand, At the close of the discussion on Wednesday evening 
it was agreed that the amendments, all of which would have led to 
delay in the execution of the work, be rejected, and the original 
motion be adopted; and this was carried by forty-one votes to 
fourteen against, and three neutral. After the 1st of February, 
therefore, the Sewage Committee will proceed with the interception 
of the contents ot privies and ashpits, and take the management 
ef the nightsoil work, hence the Rochdale system will be tried 
in Birmingham also, 





WOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
THE SCARCITY OF IRON RESTRICTING BUSINESS—THE FOREIGN 
TRADE—LARGE ORDERS—ACTIVITY IN THE ROLLING MILLS AND 
ENGINEERING SHOPS—THE OVERTIME QUESTION IN MANCHESTER. 


THE supply of iron in this district continues very scarce, and fears 
are entertained that consumers will find considerable difficulty in 
meeting their requirements. The production of pig iron has been 
very much restricted by the ap aod supply of minerals, and I 
have heard that the proprietors of some of the largest blast fur- 
naces have found it necessary to come inte the market to purchase 
iron of this description to meet their most pressing wants, Stocks 
here are almost ni/, and makers whose order books are full are 
disinclined to quote. 

The attendance on the Mancheste: Exchange has been good, but 
the amount of business done has been small, in consequence of the 
scarcity of iron. Pig iron for prompt delivery has again been in 
demand, and prices are stiffer, 125s. per ton being about the 
quotation for No. 3. There has also been an active inquiry for 
manuéactured iron, and consumers were glad to place orders at 
prices the possibility of which was ridiculed a short time ago. 
Ordinary bars are now not to be obtained for less than £12 10s., 
and the nominal quotations range between this figure and £13 per 
ton. 

Some heavy orders on foreign and colonial accounts are coming 
to hand. I have heard of one this week for 800 or 1000 tons of 
sheets required, I believe, for the construction of a large water 
trough in New Zealand. There are also inquiries on a large 
scale for iron for the United States, and some of the locomotive 
builders in the Manchester district have secured large contracts for 
the construction of engines for foreign lines which will keep them 
fully employed for some time to come. 

Inthe Wigan, Warrington, and Bolton districts the rolling mills 
continue exceedingly busy. The engineering shops of the various 
railway companies are now as a rale working overtime. In Bury 
the engineers, and in Manchester the steam engine makers, are 
also working overtime ; in the latter place, however, the engineers 
have at present a difference with the masters on the question of 
overtime, until the settlement of which they refuse to work 
beyond the ordinary hours. The strike and lock-out in the engi- 
neering trade at Liverpool and Birkenhead still continues, but the 
masters to a considerable extent have filled up the places of the 
men. The latter, however, although the strike allowance has been 
reduced, maintain a determined attitude, relying upon the strength 
of their organisation to carry them through the struggle. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


GLASGOW PIG IRON MARKET: Another rise in warrants: Limited 
supply of makers’ iron and extremely high quotations—Suir- 
MENTS AND IMPORTS—THE MALLEABLE IRON TRADE—NUMBER 
or ScOTCH BLAST FURNACES—THE COAL TRADE: In¢reased sup- 
plies, but no diminution in prices—VIRTUAL TERMINATION OF 
THE MINERS’ STRIKES. 


In the course of the past week there has been a heavy demand for 
pig iron in the Glasgow market, and prices have experienced 
another rise, which have brought them up about 4s. beyond the 
highest figure at the date of my last letter. The market has been 
slightly affected by the threatening aspect of our relations with 
Russia, but an increase of orders has induced a better business 
than for some time. The production continuing small, and prices 
of makers’ iron being maintained at a very high rate, it was only 
natural that prices should run up on the first appearance of any- 
thing like an extra demand ; and while stocks remain on the de- 
crease, there is little probability of there being any material reac- 
tion. It is confidently anticipated, however, that a very short 
time will see the greater number of the blast furnaces that were 
extinguished in consequence of the strikes again in full opera- 
tion. The raw material may then be had on more reasonable 
terms, unless indeed a prolongation of the disputes in England 
should send a pressure of orders to the northern part of the 
island. The present price of warrants is 128s. 

The supply of makers’ iron is very limited, and the extreme 
quotations of last week are fully maintained :—G.M.B (at Glas- 
gow), No. 1, 130s. ; No. 3, 148s. 6d. ; Gartsherrie, No. 1, 150s. ; 
No. 3, 130s. ; Coltness, No. 1, 152s. 6d. ; No. 3, 132s. ; Summerlee, 
No. 1, 142s. 6d. ; No. 3, 130s. ; Carnbroe, No. 1, 138s. ; No. 3, 
130s. ; Langloan, No. 1, 150s.; No. 3, 130s.; Calder, No. 1, 
150s. ; No. 3, 130s. ; Glengarnock, No. 1, 139s. 6d. ; Ne. 3, 130s. ; 
Eglinton, No. 1, 130s.; No. 3, 128s.; Dalmellington, No. 1, 
130s. ; No. 3, 127s. 6d.; Carron, No, 1, 150s. ; Shotts, No. 1, 
140s. ; No. 3, 127s. 6d. 

Although not so large as last week, the shipments are equal to 
the average at this season of the year. For the week ending 
January 18th they amounted to 9386 tons, being 1702 tons less 
than in the previous week, but an increase of 499 tons on the ship- 
ments of the corresponding week of 1872. The imports of Mil. 
dlesbrough pig iron at Grangemouth during the week amounted to 
1032 tons, a decrease of 518 tons on the corresponding week of 
last year. 

I noticed lately that the malleable iron trade manifests signs of 
improvement. ‘These are still apparent, but it is feared that the 
great rise in the price of pigs will act injuriously on this branch of 
the trade. Already there is a falling off in the orders for bars and 
angles. Plates are in full demand, at full rates, 

The number of blast furnaces in operation in Scotland at the 
end of the year was 115, but about ten days ago they had been 
reduced to 80, Since then a number have been rekindled, but 
even their temporary stoppage proves a serious matter indeed to 
those interests that are dependent upon them. 

The coal trade is recovering but very slowly from its recent 
paralysed condition. No difficulty is now experienced in getting 
supplies, but the prices have not very sensibly diminished, and 
dealers will keep them up as long as they possibly can. The 
Messrs. Dixon, of the Govan Collieries, in the vicinity of Glasgow, 
have during the whole period of the dearth been selling their 
coals at from 8s, to 10s, a wagon under the prices of other dealers, 
and they have consequently had an immense turn over of stock. 

As I predicted last week, the colliers’ strike is rapidly coming to 
anend. In Lanarkshire the greater number of the districts are 
at work, and in many cases the employers’ terms have been un- 
conditionally accepted. This result hasin most cases been brought 
about by sheer want on the part of the workmen, and it will take 
numbers of them a long time before they and their families will 





recover from the effects of the hardships they have endured. 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Pricés firmer: Iron scarce—THE 
MIDDLESBROUGH WARRANT STORE TO BE CLOSCD—THE CUAL AND 
COKE TRADE. : 

THERE was an average attendance on ’Change at Middlesbrough, 
and business was rather better than usual. Buyers found that it 
was a most difficult thing to get an order p , even when they 
were willing to pay prices based upon No. 3 selling at 115s. per 
ton. Gradually makers have kept concluding contracts, as the 
market was advancing last year, and have contrived to get 
their books full of remunerative orders, which will occupy 
them during the greater part of the next twelve months. 
There has been no great rush, and there has scarcely 
been any fluctuation. Week after week business has been of an 
average kind, and prices have slowly advanced. Now, when the 
makers have got their books filled, and the demand for iron is 
heavier, in consequence of some buyers having delayed cntering 
into contracts in the hope that with the new year they could make 
better ins, they can afford to hold out for high prices, and 
most of them plainly state that they will not accept contracts 
excepting at list rates. Some of the new blast furnaces are ina 
forward state, and will soon be in operation, but with such an 
enormous demand for iron, which is increasing rapidly, the extra 
production of the new blast furnaces will be a mere trifle. 

I hear that the Middlesbrough warrant stores are to be closed in 
March next. Beyond the retaining of old stocks deposited years 
ago those stores have not been u: for a very considerable time, 
and have attracted no notice. In fact, Cleveland warrants are 
never quoted now. A few years ago the ironmastery expressed 
themselves dissatisfied with the mode of conducting the warrant 
stores which are in the hands of the Darlington section of the 
North-Eastern Railway Company, and not being able to obtain the 
alterations they desired, they resolved to discontinue using them. 
Gradually the stock has been reduced from many thousands of tons 
to nine hundred tons, and no iron is sentin. It is stated that an 
attempt will be made to establish a store at Middlesbrough on the 
Glasgow system. A store at present would be of no use, as 
iron for immediate consumption cannot be had. 

There is more firmness in the coal and coke trades. Agents 
decline to talk of business unless 40s. per ton be given for coke. 
The demand is heavier than ever, and the supply is far below what 
it ought to be. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


GENERAL REMARKS—THE HEAVY BRANCHES OF TRADE: Springs, 
tires, dc.—RAIL CONTRACTS-—STEEL [RON--RUSSIAN AND SWEDISH 
BRANDS: Price of Swedish bars and nail rods —HEMATITE ORE — 
FounpDry ACTIVITY : Demand for general castings, gas and water 
pipes, &c.—BaRs, PLATES, AND SCRAP EDGETOOLS—THE SILVER- 
WORKERS’ AGITATION. 


TuHE holidays and stocktaking having in nearly every case been 
now well got over, business has settled down into the usual groove. 
On all sides reports are favourable both as to present transactions 
and future prospects. 

In the heavy branches of trade an extremely good stroke is 
doing, and some good contracts have just been entered into for 
railway springs, buffers, fish-plates, bolts, rails, and tires. One or 
two of the leading English lines ase a gst the best cust 's in 
this respect, and so far as the spring trade is concerned their 
orders have been placed at a very appropriate time. 

I hear of a good rail contract having been let to a house in this 
locality at a price stated to be about £11, but I have also 
positive knowledge of the same or a similar class of rails having 
been ‘‘done” at £11 5s. Prices for these descriptions necessarily 
vary according to section, where that is different from the one in 
general use, 

Steel iron is, if anything, somewhat higher in price, the demand 
since Christmas having materially improved. It may now be 





| quoted at from £14 10s. to £15. 


Russian iron and general Swedish brands continue in fair request, 
and prices show no tendency to fall. Swedish bars for the open 
market are now worth £20, and nail rods £20 10s. to £21 f.o0.b. at 
Gothenburg. Russian makes may reasonably be expected to go 
down about six months hence, it being expected that by that time 
something like 5000 tons will be thrown into the market. Under 
these circumstances it is only natural to expect that consumers will 
hold back as long as possible for the anticipated fall. 

Hematite ore is in considerable request both as regards Cum- 
berland and Spanish kinds. At Ulverston the general run of ore is 
worth from 18s, to 24s. per ton, superior qualities realising 2s. or 
3s. higher. This ore is yearly becoming scarcer‘and more valuable, 
owing to its use for the Bessemer process. The whole of the large 
foundry concerns in South Yorkshire and North East Derbyshire 
are busy on general descriptions of work, colliery castings, orna- 
mental window and door headings, and gas and water pipes. Prices 
in this department necessarily vary a good deal, but I hear of some 
ay work being undertaken at considerably less than £10 per 


n. 
Fer best and merchant we common, and better bars, a good 
inquiry exists which is leading to several rather bulky orders 
being placed at prices similar to those I forward for your 
** Prices Current.” 

Scrap for remelting of a good description has slightly declined 
in price, being now readily obtainable at from 50s. to 57s. 6d., 
whereas some months back it realised 20s, more. 

Edgetool manufacturers are in receipt of numerous and good 
orders, so that, together with old requirements brought over from 
last year, there is no prospect of slackness in this branch for some 
time hence. 

Some weeks ago I mentioned that the silverworkers of this town 
had commenced an agitation for an advance of 15 to 20 per cent. 
This has been in one or two cases granted to the Britannia metal- 
smiths, but to the silverworkers proper the rise will not be con- 
ceded. The manufacturers of both Sheffield and Birmingham 
have entered into an arrangement in order to better protect them- 
selves, and, as prices cannot well be increased, the movement 
would appear to be destined to come to nothing. In this branch 
of business a very steady and active trade is doing for home, 
French, German, American, and colonial buyers. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


SPECIAL CORRESPONDENTS AND THE GREAT STRIKE— DISTRESS 
AMONGST THE IRONWORKBRS AND LABOURERS—EMPLOYMENT OF 
COLLIERS AT RHONDDA AND ABERDARE— MIGRATION OF IRON- 
WORKERS TO THE NORTH OF ENGLAND—DISTRIBUTION OF UNION 
FUNDS--THE AVERAGE WAGES OF WORKMEN—THE COLLIERY 
AGENTS CUTTING COAL—APPLICATION FOR TWELVE COLLIERS BY 
PLYMOUTH WorKS—TWO FURNACES BLOWN OUT AT. CYFARTHFA 
—THE REAL POINT OF DISPUTE--THE PROSPERITY OF SOUTH 
WALES IN THE BALANCE—SUSPENSION OF THE IRON TRADE— 
LARGE STOCKS OF ORE—EXPORTS OF RAILS — TREDEGAR 
Works. 


I HAVE come in contact of late with many of the special corre- 
spondents sent down from the leading daily papers to report on 
the great strike, and it is no reflection upon them to state that 
very crude notions have been given of the state of things. What 
otherwise could be expected? One leading notion has been that 
large masses of the population must be on the verge of starvation. 
The improvident certainly now suffer, and the majority of the 
Irish labourers—who received wages varying from 16s. to 20s. 
weekly—are in destitute circumstances ; but the majority of the 





colliers have obtained employment in the steam coal pits, a large 
number of the ironworkers have obtained work in the North of 
England, and, in addition, £10,000 was paid out as wages at 
Dowlais last week; and in Merthyr, Brymnaur, Maesteg, and 
other parts of the district £7500 was distributed from the union 
funds, Again, it must not be forgotten that, previous to the 
strike, wages were good. In fact, one ironmaster told me that the 
working classes had never had such a prosperous year as that 
of 1872. Ironworkers have been receiving an average wage 
varying from 35s, to 46s., and colliers 45s. to 48s. and even 5Us., 
while in many cases, where the colliers elected to discard the injunc- 
tions of theunion, £3 per week was easily gained. People must have 
been very improvident not to have put by a trifle for the known 
contingency of a strike, hence it may be taken as a fact that 
serious suffering is yet in the distance. 

The contest shuws no sign of abatement. The masters wish to 
keep the airways of the pits open, and the water from flooding the 
pits, but this is by no means an easy matter. At Cyfarthta the 
colliery agent and engineer have been obliged to cut coal. Mr. 
Bates himself is said to have filled five trams, but it is not 
added that he did net also cut the coal. At Plymouth Works a 
notice has m issued of a most novel character: ‘* Wanted 
“twelve colliers for the purpose of cutting coal to supply the 
pumping engines at the collieries. Wazes, Ss. per day. 

Two furnaces were blown out at Ynysfach, Cyfarthfa, on Tues- 
day. There is but little sign of life at any of the works now, and 
each succeeding week is to see a diminution of this. The simple 
question of 10 per cent. is not the real one at issue. Masters say, 
and justly, that rails at £9 2s, 6d. necessitated a reduction of 
wages from those paid when rails ranged from £11 to £12 10s. 
The contest virtually is between the ironmasters and the union, 
and if the latter win it will be the death-blow to the prosperity of 
South Wales as an iron-producing district. Capitalists will shrink 
from investing in limited liability companies which could at any 
time be under the coercion of ‘‘ delegates,” and would exchange 
their ground of operation to some more favourable quarter. 
Capital has wings. One of the principal managers said 
with considerable force lately:-- “*We cannot give the 
same wages to our collicrs as the steam conl owners give. 
If we did we could not compete with the North in the manu- 
facture of iron.” I cannot forbear quoting Mr. Crawshay’s 
argument against arbitration :—‘‘ If,” sgid he, “‘the decision of 
the arbitrators was against me, I am always to be found, and 
could be made to keep my agreement, but in the case of the men, 
would they keep theirs? If against them, would they not on some 
pretext or other leave and seek other masters ?” 

The total number of men now out amounts to 90,000, certainly 
one of the most, if not the most, gigantic strikes on record, 

No one now receives any orders for bars or rails, The trade is 
in suspension, but large holders are looking on with interest, and 
if the strike could be ended important business would very likely 
find its way into the South Wales district. Coal is only needed 
by the ironmasters, for larger quantities of iron ore I have never 
seen, both native and foreign. One leading ironmaster has 100,000 
tons in stock, and could be independent of his miners for the next 
two years. 

The make of the past was again shown this week by Tredegar 
sending 1000 tons of rails to New York, Guest 610 tons, and 
Blaenavon a cargo of the same quantity to the same destination. 
There was a rumour on Tuesday that the smiths, fitters, and other 
mechanics had resumed work, and it is very significant of the 
opinion of the majority that a rush of the old workmen took place 
to see if this were true. All that is fairly required is for a bold 
leader to charge the gap, the rest would follow. It transpired that 
the rumour was incorrect, The steam is simply kept up at the 
works to employ the foremen who continue to be paid. 





PRICES CURRENT OF METALS AND OILS. 
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THE ENGLISH FIELD GUN-CARRIAGE OF THE 
FUTURE. 


In Tue Enoiveer of Oct: 18th, 1872, we gave an engrav- | 


ing and description of the Whitworth 9-pounder gun and 
carriage. The latter has deservedly been much commended 
both for excellence and for originality. In the annexed cut 
we_show the 9-pounder gun-carriage recently designed in 
the Royal Carriage Department, Royal Arsenal. 
carriage, which is now awaiting its first trial, deserves 
especial notice, several features in its construction and in 
the disposition of its metal being new. 

While wishing to avoid odious comparisons between the 
two 9-pounder carriages in question, especially because the 
circumstances under which they are designed are very 
different, it is desirable to contrast them together to bring 
out the characteristics of each. 

Sir J. Whitworth is free to exercise his judgment in 
every respect as to the carriage that is to be the expres- 
sion of his ideas. 
track, and any size of wheel that he pleases. 


Colonel Field would hardly be encouraged to produce a 


carriage based wholly on what, in the inner consciousness | 
of his mind, he conceived a field carriage ought to be, with- | 
out any regard to the conditions which experience has laid | 


down as necessary to secure efficiency on service. The fact 
is, that the standard of size for at all events the skeleton 
of a field gun-carriage is as definitely laid down as the 


This | 


It may be of any height, any width of | 
On the other | 
hand, as superintendent of a Government department, | 


|of the carriage we are now describing is of the same 
general form as that commonly used in our service, tapering 
| or hollowed away as it comes to the centre of the i 
The manner in which it is bedded is, however, quite new. 
It is fitted and firmly riveted with jin. and }in. rivets into 
|a box girder made of Zin. angle iron, the flat face of the 
axletree forming the lower web of the joint structure, of 

| which Fig. 2 gives a rough cross section. The mechanical 
9: strength afforded by such a con- 

* struction is obvious. In Fig. 1, part 
of the wheel and the axletree-box 
being removed, the upper —_ of 
the axletree-box girder, &c., are 
seen at A. At Bisshowna new 
, termed the “ bracket web,” 


ee 











being a plate of about ;°,in. thick, extending from bracket | 
to axletree, as shown in the cut, and wrapped round | 


under the latter, assisting to secure the axletree bed in 
its true position at right angles to the brackets, or rather 
to the centre line of the trail. 

Let us contrast this axletree and girder with the Whit- 
worth axle. The advocates of the latter would probably 
| argue superiority on the score of elasticity; they would 
hold that the long retention of the wood bed proved the 
necessity for this quality; that an axletree, above all parts, 
requires to be nett of such metal as will bear continued 
vibration and springing; that, while it is the place where 
a carriage almost invariably first gives way, its soundness is 
absolutely essential to its existence as an entire carriage. 





standard for a recruit, to which may be added that a 
departwental carriage must be strong, cheap, and, lastly, 
simple, not so much in the sense in which this word 
is often understood, namely, easy to describe, and consist- 
ing of the fewest possible pieces of metal, as simple in the 
operations required for its manufacture, and above all, for 
its repair on service. 

Some of these conditions are doubtless essential to the 
success of a carriage wherever designed, but that it is 
often found desirable to depart widely from some of them 
may be seen in the instance before us. The Whitworth 
carriage wheel is about 4ft. Sin. in diameter. In the ser- 
vice a 5ft. wheel is adopted for all except mountain guns. 
By further modifications the axis of the Whitworth gun is 
brought nearly 4in. nearer to the ground than that of any 
service field piece. Thus lightness and many other ad- 
vantages are secured at a sacrifice which would not be per- 
mitted in a carriage for service. Again the adoption of the 
Whitworth metal enables Sir Joseph to turn out a carriage 
simple in form, light, compact, and symmetrical. The 
Royal Carriage Department, on the other hand, from 
necessity—in this instance, perhaps, from choice also— 
work almost entirely in wrought iron, meeting any disad- 
vantage belonging to their material, weight for weight, as 
compared with the Whitworth, by a calculated adjustment 
of the proportions of each part to the strain falling on it, 
especially availing themselves of the mechanical advantages 
offered by the employment of angle iron. Mathematical 
calculation has been very thoroughly brought to bear on 
this subject both by Mr. Butters, the constructor, and also 
by Colonel Close, the late Assistant Superintendent. 

In describing the new 9-pounder carriage we cavnot do 
better than begin with the axletree and bed, both because 
it is probably the most characteristic part of this carriage, 
‘and because it is the part that has commonly given way on 
service—notably so in the case of the 16-pounder carriages 
that failed during the past year. 

Colonel Clerk and other authorities have held that a 
wooden axletree bed was desirable even where much of the 
carriage was iron, because the wood acted as a buffer, pro- 
tecting the axletree from the sudden jar caused by firing. 
Practically, however, it has been found that a wooden bed 
failed to act thus for long, because the nuts securing the 
band which bound the axletree in the bed were frequently 
started by the firing, and again because the structure of 
the wood itself became crushed. Nay, we believe we ma 
safely question whether any carriage has ever seen doar | 
service without destructive effect, out of proportion to that 
exhibited elsewhere, being plainly visible on the corner of 
the bed which receives the direct blow of the recoil. 
We find, then, that in most new field carriages wood is 
discarded altogether, except in parts of the wheels. 

The Whitworth axletree consists wong A of a cylindrical 


steel shaft, a around, as it were, by the steel piece 
holding it to the carriage. The last pattern of Belgian 
field carri we believe, has a steel of oval or rather 


pear-shaped section, the longer axis being in the direction 
along which the strain of recoil acts. The axletree proper 





In short, that it is impossib’e to put too good metal into 
it; that steel is better than iron; therefore clearly steel 
| should be used. 

In answer to this it may be urged that steel cannot be 
applied in the form considered mechanically the best; that 
a steel axletree, when it receives a sharp unbroken blow, 

| may readily be snapped in a way that is impossible with 
the loose clinging hold of a compound structure held toge- 
ther by rivets. Further, that suppose damage to occur, the 
steel axletree could hardly be repaired, while any portion of 
the compound wrought iron axletree girder may be replaced 
without difficulty, even in the field, and that any fracture 
occurring to it, either from use or from the blow of a pro- 
jectile, is less likely to be of the entire and fatal character 
that must almost necessarily be the case with steel. 

The wheels need no description, being the Madras pattern 
with gun-metal nave and ash spokes and oak felloes, with 
ring tire. In fact, beyond the difference in diameter, the 
Whitworth wheel and this one are nearly the same. The 
Whitworth has six rivets through the nave, that is, one in 
every alternate space between the spokes. The Carriage 
Department wheel has twelve wedge-shaped rivets formed 
not to cut into the spokes and weaken them. 

The brackets are of wrought iron (;;in. plate), the edges 
of the angle being now turned outwards. By this means 
the vertical face is bought in towards the centre, shorter 
cross bolts are required, and the whole is increased in 
strength, and better, as to its position, to resist any shock 
or strain. This trail is only 4in. wide at the point, 5}in. in 
front of the trail handles, and at about the position of the 
locking plate 8in. There is a steel bearing in the eye to 
take the friction of the pintail when limbered up. The 
shoe of the service trail is replaced by a piece of iron 
passing between the brackets and shod with steel. This 
metal is found in no other part of the carriage—the use 
of gun metal in the nave rendering the steel formerly 
employed in the axletree arm unnecessary. 

The system of elevating is the same as that adopted in 
some cases by Sir J. Whitworth, and also by Commander | 
Scott—the elevating nut being made to revolve on the | 
screw by two bevelled or mitred toothed wheels, one 
being on the nut and the other on the end of the shaft of | 
the wheel, shown on the trail side beneath the breech of 
the gun in Fig. 1. The weight of the carriage in its 
various parts, and the reduction in weight as compared 
with the present service pattern, may be seen in the 
following table :— 

















Present service pattern. Proposed new pattern. 
ewt. qr. Ib. ewt. qr. Tb. 
Carriage body 6 2 4 6 398 
Axle-trev boxes .. o 2 23 0 2 
ae 4013 40h 
Side-arms, &c. 0 0 2 0 0 2 
Total 10 3 2 10 1 2 

~~ Deduetion in weight } 

ate. 8m 














It has been estimated that the Whitworth carriage, if 


made to the service dimensions, would weigh over 11 cwt 
but it would be clearly unfair to lay this down unles 


. admitted by Sir Joseph as correct, as it is impossible to 


say what reduction he might make in weight in such a case. 

Probably the trial of the carriage we have now described 
may take place in a few days at Shoeburyness. It must 
surely add to our interest in the experiment to know 
exactly what is under trial, but we trust the foregoing 
description is likely to be of more lasting interest than 
this, inasmuch as it is the first account that has anywhere 
appeared of what in its main features is likely to be the field 
carriage of the future. 





WORK DONE, ACCUMULATED WORK, OR 
KINETIC ENERGY, AND VIS VIVA. 

Havine paved the way, by clear explanations of 
“force, mass, inertia, and momentum” (see Tug Eva. 
NEER of January 24th), we will now consider the more 
|recondite principle of vis viva. When a force acts 
|upon a moving body in the direction of the motion, 
| then its effect is an increase of the velocity — when 

it acts against the motion, a decrease. The mechanical 
| effect, when measured by the product of the force into the 
| space described, is called the work done by that force. 
| For instance, a body falls from a given height under the 
| action of gravity. ‘The work done by gravity is then mea- 
| sured by the weight of the body, multiplied by the height 
from which the body has been attracted to the earth. 
When, on the other hand, the body is raised up, then 
gravity acts against the motion, and the work is done 
against gravity = the weight of the body multiplied by the 
height up which it is raised. 

In practice the work performed against any resistance is 
called “work done.” But as long as no work is done, as 
long as no resistance is being overcome, the work is stored 
up in the body, the work is not being drawn upon, so to 
say, and we then speak of the “accumulated work,” or 
kinetic energy, of, for instance, a projectile, a hammer-tup, 
or any body while yet falling, and before its stored-up 
work has been exhausted by the work it does on its 
striking and coming to rest. The work performed in over- 
coming a resistance is measured by the product of that re- 
sistance, or force acting against motion, into the space 
through which it has been overcome, The unit of resist- 
ance is usually one pound—the unit of space, Ift.; and, 
therefore, the unit of work is called a foot-pound. When, as 
with heavy projectiles propelled at high velocities, the 
figures become unmanageably high, they are reduced to 
foot-tons by dividing them by 112 x 20 = 2240. 

The work accumulated or stored up in a moving body, 
or its kinetic energy, can also be measured by expressing 
in foot-pounds the work which can be done by the movin 
body in overcoming the resistance against. its motion. If, 
for instance, a body moves vertically upwards with a given 
initial velocity, it will continue to move—in consequence of 
the inertia of the matter it contains—till the retarding 
action of gravity has exhausted its accumulated work. At 
the beginning of the motion there was a certain amount of 
work stored up in the body which is transformed into the 
work done in raising the body. The work done can be 
expressed in foot-pounds, and we say that the accumulated 
work is equal to this amount of foot-pounds. This accu- 
mulated work depends on the body’s mass and on its 
velocity. As we shall immediately show, it is equal the 
half the square of the velocity, multiplied by the mass. 
This product of the square of the velocity and the mass 
was termed by Leibnitz “ vis viva,” or 

Vis viva = mass x square of velocity. 
The accumulated work (kinetic energy) is, therefore, 
equal to one-half the vis viva; or 
4 mass x square of velocity. 
For instance, the mass of a train weighing 350,000 Ib., and 
running with a velocity of 40ft. in a second, is able to per- 
form work amounting to 

1 350,000 . 

$ ~—— X 40* = 8,700,000 foot-pounds per second. 


If this accumulated work could be transformed into work 
done during one minute, it would be more than equal to 
the duty or work done of a 263-horse power engine during 
one minute. 

To prove that the accumulated work varies conjointly 
with the mass and the square of the velocity, let us con- 
sider a body falling under the influence of gravity only. 
The mass is uniformly accelerate, and the vaedie-~euky 
zero at the beginning—is, after a given time, equal to the 
acceleration of gravity multiplied by the time. The space 
described is equal to half the acceleration multiplied by 
the square of the time. Hence half the square of the 
velocity is equal to the space described multiplied by the 
acceleration. And if we multiply this by the mass of the 
moving body, we get :— 

4 massxsquare of velocity = mass x acceleration x space 
described. 

Or, as mass Xx acceleration is equal to the force acting, the 

last expression is :— ‘s 

Force x space described = work done by the force. 

This is therefore equal to :— 

mass x square of velocity, or = half vis viva. And this 
is the work accumulated in the body from the beginning 
of the motion until any given space is described. 

_If we want to ascertain the work accumulated during a 
given time only, at the beginning of which the body had 
already received a certain initial velocity, we have to sub- 
tract from the work co nding to the end velocity that 
correspondiog to the initial velocity. This is equal to half 
the increase of the vis viva during the time. And, vice 
versd, the accumulated work spent in doing work, or on 
=< done, is equal to half the decrease of the vis viva. 

r i— 

Work done by a moving body = half decrease of vis viva, 
or, 

4 mass (square of initial velocity uinus square of end 
velocity). 

If, for instance, a cannon ball weighing 12 Ib, 
strike with a velocity of 1000ft. per second against a wall, 
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and after passing through the wall, moves with a velocity 
of only 500ft., the work done is equal to :— 


4 x; 12 (10002 — 5002) 
“ae 
or nearly 140,000 foot-pounds. 

The above formula, while indicating a connection be- 
tween work and the velocity of moving bodies, also shows 
that work is done in all the cases that velocity is lost, and 
that work is accumulated whenever velocity is gained. 
Hence, with a fly-wheel having considerable mass, a pro- 
portionate amount of work has to be performed in order to 
increase its velocity, and it can, on the other hand, expend 
a considerable amount of work without losing much of its 
velocity. As the acceleration imparted by a given force to 
a body is inversely as the mass of that body, any increase 
or reduction in speed will have all the less effect on a great 
mass, A fly-wheel is thus an absolute storehouse of work 
—readily taking up superfluous work and readily giving it 
off at any moment. 

Expressions are very often used that would seem to assert 
that force, in the strict scientific sense, is always necessary 
when work is to be done; and any agency capable of per- 
forming useful work is called a force ora power. Of course 
force can do work. The force of gravity drives our breast 
water-wheels and clocks, and work is done in both in- 
stances. But we can also obtain work from quite a dif- 
ferent source—the vis viva of bodies. Of course, vis viva is 
an effect of force. The work which a force has done in 
imparting a certain: vis viva to a body is not always pre- 
sent in such a form as to be useful to us. But we are able 
to convert this vis viva into work done against resistances. 
Thus, all moving bodies or fiuids—such as air or water in 
motion—are able to do work, or, move properly speaking, 
their vis viva can be converted into any other form of work 
—in turning a windmill, propelling a ship, or an under- 
shot water-wheel, or a common turbine. In these cases it is 
vis vive which is converted into work. 





These ideas of the mutual convertibility of v/s viva or 
accumulated work and work done are sufliciently clear. 
But it is of importance to always remember that no force 
acts if vis vive is converted into actual work. No expres- 
sions are more common in popular speakivg and writing 
than “the force of a projectile fired from a gun,” “the 
force of a colliding ship,” or railway train. But these | 
cases are not instances of force, but of vs viva, or accumu- 
lated work, which is suddenly converted into another form 
of work—anything but useful-—but still work. 

As work accumulated in a moving body is equal to half 
the product of its mass with the square of the velocity, it is 
clear that a relatively large mass with a very slow motion 
can have a very large amount of work stored up in it. 
On the other hand, a small mass with a considerable velo- 
city can produce proportionately considerable effects of a 
ditierent character. 1t is often loosely said that such effects 
are produced by momentum. But this is only right in so 
far as a body must have momentum—or the preduct of 
velocity into the mass—when it has vis viva, or the square 
of the velocity times the mass. To make these very great 
differences more clear, we will examine the cases of two 
different bodies with differing masses and velocities. A 
cannon ball weighing 322 1b.,and hence with a mass equal to 
32°2 





32°3 = 1, has a velocity of 2000ft. per second. 
Its momentum is, hence- 
1 x 2000 = 2000, 
But its vis viva is :— : 
1 x 2000% = 4,000,000, | 


and its accumulated work is hence half its vis viva, or , 

2,000,000, An iceberg weighing 772,800 Ib, has a mass of } 

772,800 \ 
32°2 

or ,'; of a foot in a second, its momentum is 24,000 x j;= 

2000. Its vis viva is 24,000(;4)* 3166. Hence its accu- 

mulated work is equal to 83 foot-pounds. 

Thus, the momenta of both bodies are equal, but the 
work they can do in striking is quite different. 

Many people compare in 2 very inaccurate way a blow 
with pressure. We shall now proceed to draw an accu- 
rate comparison of this kind, choosing for our instance 
the performance of a steam hammer and of a hydraulic 
press, each acting on a similar bar of iron. When a force 
doing work is necessarily not a constant one, as in our 
case, the determination of the work done by it is rather 
complicated. It is necessary to make a diagram like that 
formed by the pencil of a steam indicator. We will first 
construct it for the action of the ram of an hydraulic 
press upon a hot bar of iron. On starting the ram the 
pressure is zero, but it gradually increases as the iron gets 
juore and more squeezed. Now the work done depends 
on the intensity of the pressure and the space through 
which it acts. ‘This is represented by the area of the sub- 
joined diagram :— 


yor about 24,000, Moving at the rate of lin, 


’ 
L 








Al SPACE DESCRIBED 


The line A B represents the space through which the 
ram advances during the whole forging process. The 
length of avy perpendicular erected on any point on this 
line represents the pressure at that given moment, Thus, 
the line P P’ represents the pressure at the moment that 
the press plunger has advanced to the point P. The small 
rectangle P Q, Q’ P’, upon the very small base P Q gives the 
work done while the ram advances through this space PQ, as 
its area may be regarded as equal to P P’ times PQ. The 
whole area, therefore, gives the work performed during the 


sufficiently‘near intervals, or it may be drawn by the press 
itself with the intermedium of a suitable indicator. 

The steam hammer, though performing the same work, 
does it in a different way. In raising the tup, work is 
done by the prime mover against gravity, and thus the 
hammer is enabled to attain an energy proportioned to 
the height to which it is raised, and from which it after- 
wards falls. In this case it is easier to ascertain the work 
done, as it is equal to the work accumulated in the 
hammer, or equal to its weight multiplied by the height 
up to which it wasraised. This accumulated work is spent 
in pressing out the soft iron until the tup comes to rest. 
On ascertaining the pressure for each moment of the short 
period of time during which the hammer is acting upon 
the iron we can again draw a diagram. The base line of 
this diagram would denote the space through which the 
hammer compressed the iron, and the perpendiculars would 


If reference be made to Fig. 4 in Article 1, it will be seen that 


apy sinking of the haunches at L or M, or any ing of the 
feet of the center, would tend to thrust upward the struts LC, 
;MC. If the lower trusses Al. E, BMF, should yield by the 
giving of the supports at A or B, they would pivot round the 
joints L and M, and throw up the crown at C. However 
cautiously ties should be introduced in designs of this character, 
they cannot always be dispe with. Counter-bracing necessi- 
tates in many cases the employment of ties. 

As an example of a center in which the distribution of the 
weight is divided among the supports, we give in Fig. § the 

iagram of one of Smeaton’s centers designed for a bridge of a 
span of 60ft. The vertical supports A, D, C, &c., divide the 
span into spaces of 15ft. each, so that there is very little 
scope for any display of engineering skill on a large scale. But 
if the diagram be examined, it will be seen that there is a great 
difference between the manner in which the timbers are 
in comparison with ordinary trusses of a similar character. 
There is no confusion in the direction of the strains. Each piece 





indicate the corresponding pressures. Reflection shows 
that if both the ram of the press and the tup of the 
hammer produce equal effects on similar pieces of iron, 
the diagrams would be equal. The forces against which 
the work is done—the molecular resistances of the iron— 
and the spaces through which they act, are the same in 
both cases. 





CENTERING AND SCAFFOLDING. 
xi. 


From the preliminary investigation entered into with regard 
to this subject in our last, it appears that there are some prin- 
cipal considerations to be attended to in designing timber work 
of a temporary character. In the first place, as few ties as pos- 
sible are to be used. Struts are to be‘as nearly vertical as cir- 
cumstances will permit, and very obtuse angles are to be 
stringently avoided. No transverse strain is to be incurred, not 


of timber has its exact duty to perform without entrenching upon 
that of its neighbour. Let us analyse the truss a little in detail. 
The weight of the permanent work is supported at the points 
A, A, &c., by the short struts AR, A P, A E, &. These transfer 
the load to the struts A B, but without generating any trans- 
verse strain upon them. If the strain upon any of these short 
struts be resolved at their intersection with the sloping struts 
| A B, the two components will be a compressive strain upon the 
' struts A B in the direction of its length, and asimilar strain upon 
the strut situated immediately beneath it. As an example, let 
us select the short strut A E. If the strain upon A E be made 
| equal to E B, by prolonging A E to B and marking off the strain 
upon any convenient scale, and B D be drawn parallel to A B, 
then E D and B D measured on the same scale will give the 
strain upon the strut EH and AB. The diagram shows that 
all the weights are transferred to one or other of the vertical 
supports, with the intervention of as few members of the truss as 
possible. In the diagram the thick lines show the bars under 


on account of any particular difficulty to be encountered in pro- | compression, and the thin lines those in tension. The design is 


viding for it, but because a larger quantity of material is re- 
quired to enable the members of a truss to support it. Trans- | 
verse strain is an expensive strain, both to engineers and con- 
tractors. Again, the load upon the truss—-or framework result- 
ing from the structure that is being raised upon it—should be 


| transferred to the ultimate supports as speedily as it can be. In | 


other words, there should not be a greater number of component 
parts in the truss than what are absolutely needed. The perfec- | 
tion of a truss, both with respect to efficiency and economy, is | 
the simple pair of rafters, king-rod and tie-beam, but in large ex- 
amples this primitive form must be departed frum. Similarly to 
all permanent structures, there is a practical limit to the span of 
bridge and roof centers, and it becomes necessary, when the | 
total span reaches certain dimensions, to subdivide it into | 
several, When upright supports can be erected under tlie | 
center at every 10ft. or 12{t. apart, one would imagine that 
there is but little scope for the display of any science or economy | 
in the design of the truss. There is considerably more than | 
might be supposed. The tiuth is that foremen of works, and | 
others accustomed to constautly manipulate timber, use it very | 
frequently quite recklessly, and as often as not, make two pieces ; 
do the work of one. 
! 


FIG 


There is one point in connection with the designing of center- | 
ing and scaffolding which is seldom paid proper attention to. It 
is the necessity for counter-bracing. It is commonly supposed 
that, as the principal load which a center has to support is of a 
static character, there is no need to make the bracing, or, at any 
rate, parts of it, capable of withstanding strains of both tension 
and compression. The error in this supposition arises from not 
clearly understanding in what consists a moving or dynamical 
load. A moving load is simply a load that affects every part of 
the structure supporting it in succession, and the term is 
used in contradistinction to a load uniformly distributed. 
The center of an arch if semicircular in shape is never loaded 
with a weight uniformly distributed, not even when the whole 
arch is keyed in, since, from what has been already stated, 
the arch-stones for a certain distance above the springings 
scarcely press on the center at all. If the form of the arch be 
segmental, the proportion of rise to span will determine how far 
these conditions obtain in each particular case. Independently 
of this fact, the pressure of each arch-stone upon the laggings 
varies with its position in the arch, so that here again the 
variable character of the load to be supported is apparent. If 
we put P for the pressure exerted on the centering by any 
voussoir, W for the weight, F for the coeflicient of friction, and 
§ for the angle between the horizontal and the joint of the 
youssoir nearest the springing of the arch, the equation for the 
value of Pis, P = W (sineg— F¥ 1—sine? §) when 9 = 90 deg. ; 
P=W. When sine 9 = FV¥1—sine*§; then P=0. This 
equality will depend upon the value given to the coefficient of 
friction, that is, to F. The value of F may be taken at 0°625. 
If this value be substituted in the equation, the angle of no 
pressure will be about 32 deg., which is nearly that stated in our 
previous article on this subject. The practical deduction from 
the theory of pressure is, that the tendency of a load on the 
haunches of a center is to throw up the crown of the arch. 
When an arch is in course of construction, the setting of the 
voussoirs is commenced from each springing, so that the crown 
of the center must either be loaded temporarily to resist this 
upward reaction, or the center must be so igned as to 
counteract it. is point was commonly neglected in the early 
designs of centers, and the only reason that the designs did not 
fail, when subjected to the working load, is to be found in the 
fact, that there was so great a superabundance of material that 
the amount and direction of the different pressures were of no 





whole squeezing process, Such a di can always be 
coustructed when the pressure of the water is noted at 





| admirably adapted for enabling the pressures on each haunch of 


the arch to counterbalance one another. It is easy to perceive 
that if the center be equally loaded on each haunch as far as the 
struts A E or A N, the horizontal components on each side of the 
king post B H will neutralise une another, and the resultant will 
be a simple strain of tension in the direction of the post, which 
will be ultimately resisted by the vertical support at C. The 
lines G F are ties, and are intended to resist any transverse strain 
on the king rod that might arise if the weight upon each half of 
the center were not exactly equal. Suppose, for instance, that 
the strains upon the two struts N K weye not quite equal, owing 
to the setting of the voussoirs upon one half of the center having 
progressed a little faster than upon the other, it is evident that 
there would be a transverse strain brought upon the king rod 
tending to push it to the side of the less heavily loaded half of 
the center. ‘This tendency is at once counteracted by the action 
of the tie G F', which would prevent any such motion. Witha 
partial loading the ties G F might have to act as struts, although 
to a very small extent. With a load upon the struts A R, A P, 
the tendency of the strains upon them is to push the strut E G 
towards the middle of the truss. This tendency would have to 
be resisted by the tie G F if there were no other resistance. But 








the point in E G, at which the strains upon A R and A P act, is 
so close to its connection with the tie beam A A and the vertical 
support G D, that practically there is no compressive strain upon 
the ties GF. The angle of the strut R Gis open to objection 
on the score of its obtuseness ; but there are several circumstances 
which, if they do not altogether remove, very much mitigate the 
objection. In the first place the strain is small, owing to the 
situation of the strut being so near the springing ; secondly, the 
strut is not of any great length ; and thirdly, the only course 
open in way of alteration would be to support it on the tie beam 
between the points A and D. As a whole the example in 
Fig. 5 is an excellent design for a center, and worthy the repu- 
tation of its great designer. 

Apropos to our subject we publish a page illustration of a 
part of the scaffolding employed for the erection of the 
Albert Bridge at Chelsea, which is now making rapid progress 
towards completion. The dolphins were put up in the first in- 
stance by the company which undertook the erection of the 
bridge under a different design from the present. As originally 
designed the structure was an engineering absurdity, bearing a 
strong resemblance to the principle that was broached a few 
years ago on the Continent, and put forward as the best means 
of bridging the watery gulf between our shores and those of our 
Gallic neighbour. As may be expected, the dolphins were very 
much knocked about, and when the present contractor, Mr. 
Williamson, undertook the erection of the structure now in pro- 
gress, the first care of his engineer, Mr. F. W. Bryant, whose 
name is well known in connection with the erection of Black- 
friars Bridge, was to place the defences of the work in a proper 
condition. Within six weeks of the commencement of the new 
works not only were the dolphins repaired, strengthened where 
necessary by additional piles, booms, and wailing pieces, but a 
a ~ y 6ft. in 9 + rhage cc gdhnoomy pg 

piles for the staging were driven ly power an 
jor) apd the ordinary pile engine. Many of them were 40it. 
in length, and driven from abarge. The average time for driving 
a pile to the required depth, with a monkey weighing 22 cwt., 
in that part of the river, is from thirty to forty minutes. A 
glance at the illustration will show that trussed girders of the 
simplest kind were used for spanning the intervals necessary to 
allow of the boats passing underneath. The piles are not less 
than 12in. by 12in., and many of them 14in. by 14in. They are 
driven double and single, accordingly as required, and well 
braced together, 





consequence whatever. 
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RAILWAY MATTERS, 


TxHE Scotsman learns that the station master and pointsman 
recently ee at Novar station on the Highland Railway are 
to be tried at the next circuit court for their connection with the 
collision which took place there on the 11th of November last. 

CIRCULARS have been issued to coalmasters by the directors of the 
North British Railway, intimating that after the 1st February 
another advance of 2d. per ton will be made on the coal and 
mineral traffic. This, they say, has been rendered essential by 
the advance in and the increased cost of coals, iron, and 
other materials, and they further state that when these shall have 
been reduced they very willingly revert to their former 
charges. 

Apvices vid New York the opening gf the Mexican 
Railway connecting the capital city of Mexico with the seaport of 
Vera Cruz. Including a branch to Puebla, it is about 300 miles in 
length, and has occupied nearly eight years in construction. Asa 
safe and speedy communication between the interior and the sea 
coast, its effect upon the country must be of vital importance. 
Notwithstanding the delays to which it was subjected from 
political anarchy, the line has been constructed within the amount 
of the original estimate. 


Captain TYLER, in reporting to the Board of Trade upon the 
accident which caused the death of Sir Donald M’Leod, 
recommends a uniform standard for passenger platforms and 
oe on the metropolitan lines, and suggests that in the mean- 
time the carriges should be supplied with continuous foot boards. 
Captain Tyler also points out the necessity for careful supervision 
in regard to the starting of the trains, and expresses an opinion 
that there ought to be at least as many porters at each station as 
there may be trains in it at any one time. 

A BILL has been introduced into the New York Assembly in- 
tended to create a Board of Commissioners of City Railways, and 
to provide means of rapid transit in the city of New York. The 
commissioners are to construct a four-track railroad from the 
Battery to the Harlem River tunnel, and by the best route, to be 
selected by the aid of engineers provided for. The plan shall not 
exceed in estimated cost a sum the annual interest of which, toge- 
ther with the estimated running expenses of the road, shall 
covered by the estimated earnings of the road, at the rate of fare 
prescribed by this Act, added to its earnings for freight, l, 
and all other services. Provision is made for issuing stock by the 
mayor, &c., to the amount of 20,000,000 dol., to bear 7 per cent. 
interest. The Board of Public Works is to make a schedule of 
freights, fare, and other service. Before the Act takes effect it is 
to be submitted to the electors of the city. 


THE report of the directors of the Edinburgh street tramwa: 
states that partly owing to the state of the weather and partly to the 
strikes among the workmen, the opening of the Grange and Morning- 
side section, which was expected on the Ist of September last, has 
been delayed until the 11th of November. The traffic has hitherto 
been ex: to keen opposition from ib running at very low 
fares. Elevencars have recently been added, and more are being built. 
These are of a lighter description than originally used, and will be 
found more suitable for the a. ients. A bill will be 
promoted in the ensuing session of Parliament to extend the time 
one year for the completion of the lines authorised by the 
company’s Act; to give power to the company, with consent of the 
local authorities, to employ other than animal power in the trac- 
tion of their cars ; to give power to acquire and work omnibuses 
in connection with the tramways ; to give power to make additional 
crossings and passing places, and to carry the tramway lines 
to the covered sheds of the railway company. The directors 
have learnt from experience that traction engines are now 
being constructed which will be as manageable as horses, and 
which will emit neither steam nor smoke, nor make a noise, and it 
has been thought advisable to have the power to adopt such means 
of traction, under the sanction of the local authority, should 
those inventions prove successful. With light cars and efficient 
horsing the directors are of opinion that the tramway cars ought 
to contend successfully against any other kind of vehicle. About 
eight and a-half miles of tramway are now in operation. 


Tue Staffordshire railway carriage and wagon firms continue to 
be actively employed, particularly in the lower class of carriages, 
and in the means of removing minerals and other merchandise ; 
nor are the evidences other than gratifying as to the future. 
Notwithstanding the recent great increase of rolling stock by the 
various railway companies, the leading companies are still not only 
making on their own account, and also hiring extensively, but they 
are ordering very freely. The directors of the Great Northern, for 
instance, ask offers from makers for the supply of 500 or 1000 
wagons, as the makers may determine. The vehicles are for goods 
or coal, The Midland Railway Company, on their part, will take 
covered = yay to what > termed an sense! — 
extent. mong the inquiries for passenger carriages of the lower 
class there is one from the Oude and Rohilkund Railway Company 
for no fewer than one hundred vehicles of this description. 
However encouraging may be the prospects of the future as to 
the amount of business likely to be done in this branch of industry, 
it cannot be said that the profits are certain to be proportionate. 
On the contrary, the competition among railway wagon companies 
is now so great that the profits have been considerably reduced from 
what they were somefew yearsago. Thecontest fororders chiefly has 
brought down the profits of leading companies. The three oldest 
companies in the kingdom are this year reducing their dividends. 
The Midland, which stands first in point of seniority, have reduced 
their 15 to 10 per. cent, ; the Gloucester, the second oldest, have 
reduced their 10 to 8; and the Railway Rolling Stock Company 
(Wolverhampton), the third oldest, reduced their 12 to 10 per 
cent. last Tuesday. The late long run of cheap money has helped 
to bring about this state of things ; and, in one case, unavoidable 
delays in the execution of foreign contracts have likewise contri- 
buted ; but, in all, the great source of mischief has been the 
extreme competition. 


FoR many years past extensive mining operations have been 
carried on in the neighbourhood of Castlecary station, on the 
Edinburgh and G w section of the North British Railway, and 
in the course of these operations the limestone—the mineral 
wrought—has been excavated for some distance underneath the 
railway. About the new year a “‘sit” took place, and in con- 
sequence the whole raiiway track for about a quarter of a mile 
subsided to the extent of nearly 2ft. Fortunately the subsidence 
caused no abrupt break at the terminal points, but only a gentle 
depression, and hence the trains which passed over the place met 
with no vere pee before the mishap was discovered. The 
station-house and officers were very severely injured by the occur- 
rence, and in some places openi mead through which a man 
could thrust his arm. In fact, the station al er presented a 
very dila appearance. In a short time the railway was 
repaired, but fears were entertained of a further subsidence, a 











station, and stretching towards the ne ee — — > 
in depth and o' 
considerable length, and a large of are busy raisin; 
i tn subsidence satel 





NOTES AND MEMORANDA. 


A prop of an alcoholic extract of Brazil wood produces on 
flour adulterated with alum a greyish blue or greyish violet 
spot. 

Tue crude ammonia salts resulting from the purification of coal 
gas are frequently found to contain sulphocyanates which render 
them unfit for manure. In some cases the t of sulphocya 
nate of ammonia present was sufficient to destroy the crops where 
it was applied. 

Ara recent meeting of the Société Médicale of Paris, M.Beau- 
metz called attention to the fact that -elastic tubes, either 

i or nen-vulcanised, when subjected to the action of 
iodine—as, for example, in the case of fluids for injection of 


speedily augmented in size, hard, and ex- 








ARTESIAN wells are being sunk in Chicago; twenty-one had 
been bored, according to the latest accounts, and in no instance 
has there been a failure of a plentiful supply of water. The 
usual depth of the wells is from 1200ft. to 1300ft., and the average 
cost is £1200 for a 5hin. well 1200ft. deep, and £1000 for a 44in. 
bore to the same depth. 


On the elimination of phosphorus from pig iron for the manufac- 
ture of good wrought iron Th. Scheerer, in the Bayerisches Industrie 
und , says that, during the process of puddling a 
mixture of equal parts of chloride of calcium and chloride of sodium 
is added ; the quantity is about three times the amount of phos- 
phorus in the iron. The ,.ddling process is shortened, and thereby 
the loss of iron diminished. 

AN Italian writer on political economy, in comparing the industry 
and commerce of Italy and Switzerland, states that, in 1871, in the 
latter country there were 1391 kils. of railway open to traffic, 
yielding a gross annual revenue of 39,234,689f., and that at this 
rate Italy should have 13,960 kils. of line, with 392,000,000f, 
gross revenue. Instead of this, Italy has only 6425 kils. of railway, 
with a gross revenue of 107,913,552%. 


Dr. R. Ancus Smitu, F.R.S., describes a remarkable fog which 
he saw in Iceland. It appeared to rise from a small lake and from 
the sea at about the same time, when it rolled from both places 
and the two streams met in. the town of Reykjavik. It had the 
appearance of dust, and was called dust by some persons there at 
first sight. This arose from the great size of the particles of 
which it was composed. They were believed to be from zjjth 
to s$oth of an inch in diameter. They did not show any signs of 
being vesicular, but through a small magnifier looked like trans- 
parent concrete globules of water. They were continually 
tending downwards, and their place was supplied by others that 
rolled over. f 

M. BoussINGAULT has published inthe Journal de Pharmacie 
et de Chimie some facts on the iron contained in the blood and in 
food. Pelouze found that 100 gms. of blood contained of metallic 
iron : —Blood of man, 0°051 gms. to 0°054 gms. ; beeves, 0°055 gms. 
to 0°048 gms. ; pork, 0°059 gms. to 0°051 gms. ; sheep, 0°037 gms. 
to 0033 gms.; turkey, 0°033gms. to 0034gms.; chicken, 
0°037 gms. ; duck, 0°034gms. ; frog, 0°042gms. Which results 
were confirmed by analyses made by the author. A table of the 
contents in iron of 100 gms. of various articles of food is also given, 
which, however, is too long for quotation, and from this table it is 
calculated that each ration of a French sailor contains 00661 gms. 
ofiron, that of the French soldier 0°0780 gms., while in the ration 
of an English working man there is 0°0912 gms. of iron. A liquid 
is found in the bodies of invertebrates, which is really their blood, 
but is white, and contains nearly as much iron as the blood 
of vertebrates, 


SEVERAL explosions have occurred lately in the American oil | 


ions under such conditions as to render them seemingly inex- 


plicable. One still at Titusville exploded recently with less than | 


twenty barrels in it, and cold at that. The still had been emptied, 
the manhead taken off, and the gas allowed to escape ; but in this 
apparently safe condition the apparatus exploded with great 
violence. This and similar occurrences have provoked much 
discussion, and called forth many suggestions as to their origin. 
The most plausible one the American Manufacturer has heard 
advanced is, that they are caused by nitro-glycerine, ey | 
unexploded in the wells, from the torpedoes used, and which foun 

its way by means of the pumps and tanks into the stills. One 
thing, however, is positive, and that is that some means should be 
taken to relieve not only the oil interests but many others from 
the terribly dangerous nitro-glycerine. There are substances just 
as effective and far safer than this. Lithofracteur, if one of 
the accounts received of it are true, is far superior to the oil. é 


ALL the great temples of t which have withstood the 
destructive tendencies of time and the assaults of man for four 
thousand years are of hewn stone. But the only wood in or about 
them is in the form of ties, holding the end of one stone to another 
on its upper surface. When two blocks were laid in place, then it 
appears that an excavation about an inch deep was made in each 
block, into which an hour-glass-shaped tie wasdriven. It is there- 
fore very difficult to force any stone from its position. The ties 
appear to have been the tamarisk, or chittim wood, of which the 
ark was constructed, a sacred tree in ancient Egypt, and now very 
rarely found in the valley of the Nile. Those dovetail ties are 
just as sound now as on the day of their insertion. Although fuel 
is extremely scarce in that country, those bits of wood are not 
large enough to make it an object with Arabs to heave off layer 
after layer of heavy stone for so small a prize. Had they been of 
bronze, half the old temples would have been destroyed ages ago, 
80 precious would they have been for various purposes, 


THs Romans, although they had mineral coal at nearly all their 
stations, and it was not unfrequently met with in their villas in 
Britain, yet only used charcoal in smelting. In the Roman villa 
in Britain vast quantities of iron were used ; muck more than in 
an ey — house of — dimensions. — number and 
variety of iron keys were ly surprising, and gave an insight 
into the elaborate domestic economy and housekeeping arts of our 
early conquerors. Articles of furniture, though long perished, 
were indicated by their locks and keys, and must have been a 
goodly array. There were also found door es and locks, bolts 
and hinges, and what was more curious, lifting latch keys, such as 
are now used in London houses. Then there were padlocks and 
cylindrical locks, and keys attached to rings to wear on the finger, 

ough these were generally of bronze. Fire dogs of handsome 
make in iron had been found, showing that firep’ had been 
partially in use in some of the apartments. In addition to the 
articles already named were found numerous hunting weapons, 
knives, scissors, and nails of all variety of sizes, not only for 
building purposes, but for the soles of sandals. At Chidworth 

illa two large masses or blooms of iron were found, evidently 


ployed, and when the repairs of 
locks, keys, and farming implements did not keep him going, he no 
doubt employed his time in working =a 2 the little 
ingenious iron devices in rings and keys. The chief locations of 
i i itain were in Sussex and in the 


a Sencoeee senenreag oe Rae Some — 
‘ound jussex, together wi heaps 

with Roman pottery and erns, but it was onthe of the Wye 
that the most workings istrict must have 





Bi cinders contained —some of them—from 30 to 40 
wl g etirieg wa dig it the last 300 numerous 
last furnaces in the Forest of had been su solely with : 
Roman scoriz, 





MISCELLANEA. 


A MOVEMENT is on foot fer providing South London with a 
museum. 

Some navvies engaged in making a deep cutting near Peel Town, 
Isle of Man, have struck into what is belheved to be a bed of coal. 

THE commerce of Great Grimsby has been, during the last twelve 
months, unprecedentedly brisk, and both imports and exports show 
an excess over 1871, 

THE municipal council of the city of Bucharest has ted to 
Mr. Henry B: Sheridan, pm of London, on specified condi- 
tions, a provisional concession for public works, 

THE co-operative colliery movement is meeting with a very 
favourable reception amongst the northern miners. In some 
colliery villages it has been taken up with great earnestness, 

Arta public meeting, held on Wednesday night in Lambeth, it 
was resolved to petition Parliament to pass a bill abolishing the 
tolls on the Thames bridges. Mr. M‘Arthur, M.P., stated that 
the working classes paid tolls to the amount of £21,000 per 
annum. 

A Berwin despatch states that the imperial Admiralty will, on 
the reassembling of the German Parliament, bring forward 
measures for strengthening the coast defences by means of 
monitors and torpedoes, at the same time discontinuing the con- 
struction of large ironclad vessels, 

Mr. Henry Come has d his intention of retiring from the 
secretaryship of the Science and Art Department, South Kensington. 
in April next. It is understood that Mr. Cole will be succeeded in 
his present office by General Scott, and that Mr. Cole will under- 
take the management of the International Exhibition. 

THE carpet weavers of Kidderminster and other districts have 
been renewing their applications for an advance of wages, and on 
Monday there was a second conference between masters and men. 
In Kidderminster the manufacturers have agreed to give a farthing 
per yard more on Brussels and other qualities propor 
tionately, an advance from about 10 per cent. to 15 cent. on 
weavers’ wages. It will commence some time in The 
roasters have also conceded an hour on Saturda: The manu- 
facturers in Durham and Scotland will give the edvenee as well as 
those in Kidderminster and that district. 

Tue first ting in ction with the London International 
Exhibition of 1873 was held on Wednesday (M. Dubreia in the 
chair) of the committee of French gentlemen who have agreed to 
promote an adequate representation of French art and industry 
this year. The committee consists of MM. Corébire Devéze, 
Dognin, Dromel (Directeur du Comptoir d’Escompte de Paris), 
Gaudet, Lazard, Lebeau, Lintilhac, and Roux (Chancelier de 
l’Ambassade de France). The committee took into consideration 
the numerous applications to exhibit which had been already 
received from French manufacturers, and they personally under- 
took to endeavour to make the representation as complete as 
possible. 

Messrs. GABRIELLI AND Co. are just completing their contract 
at the Chatham — -y Extension. The chief works executed 
by them have been the first, or repairing, basin—an immense 
work—and the four capacious granite d which abut on this 
basin. Nos, 1 and 2 have been in use for a considerable time ; No. 3 
has just been completed, and No. 4 will soon be out of hand. 
These are magnificent structures, and their formation has been no 
slight task, and the soil of St. Mary’s Island, the site of the exten- 
sion, is of a very unfavourable kind. These docks are fitted to 
receive the largest vessels in our modern fleet. The second, or 
factory basin, has been mainly constructed by means of convict 
labour, under the Government engineers ; and a third, or fitting- 
out basin, is being made in the same way, and it will bea long 
time before it can be completed. 


THE field of Tasmanian iron ore, which is now to be worked by 
two companies, is about five miles from Ilfracombe Bay, which has 
good harbour accommodation. It is stated that the ore is spread 
over the surface in large boulders. The intention of the companies 
which have taken up ground is said to be to produce the superior 
sort of iron for export to England. If they were to smelt the ore 
(brown hematite) by means of coal, they might not be able to 
compete even in the colonial market with importers of inferior iron 
from England. With an abundant supply at hand of timber for 
conversion into charcoal, they think they can deliver raw steel 
in London at £9a ten. The percentage ef pure metal in the ore 
“*is between 60 and 70 per cent.” Specimens of the ore, and of 
the iron smelted from it, have been exhibited in the Victorian 
st ep the —_, of the pee x and the 
quality of it, the discovery is regarded as one of great importance. 
Between 2000 and 3000 acres have been taken up. 

Tue work of the National Lifeboat Institution in saving life 
from'shipwreck in the year 1872 may thus be briefly summarised :— 
By lifeboats, 569 ; by shore boats and other means, for the services 
of which the institution granted re 170; total, 739. The 
preservation of life, to which the institution has devoted itself for 
nearly half a century, has been considered in all ages as an act 
deserving every meed of gratitude and encouragement. The 
highest and humblest are often made widows and by the 
violence of the storm, as was too frequently seen during the fear- 
ful gales of last December. To-day, it is the great captain in his 

roud war ship who goes down with 500 men into the ocean's 
m ; to-morrow, it is the poor woman, with her children round 
her, who on the desolate beach mourns for the manly heart that 
will return no more, for the night has been stormy and the fisher- 
men have all been “drowned.” It only remains for us at the 
commencement of the year to pray that it may not be so stormy 
as the past year, and to a to the public at for their con- 
tinuous support to the Lifeboat Institution, which is so merciful 
and patriotic in its design, and which is so constantly giving 
practical proofs of its successful working in saving life from ship- 
wreck.—T7'he Lifeboat. 


For some time past a desire has been expressed that some mark 
of + for the dead as well as some reminder for the living 
should be placed in the South Yorkshire district in commemora- 
tion of the sad explosions which have there occurred within the 
past thirty years. Accordingly, on Tuesday, a large meeting of 
South Yorkshire colliery PS. mani , and representa- 
tives of workmen, was held at the King’s Head Hotel, Sesh, 
for the purpose of considering the desirability of forming a mining 
school orinstitute in commemoration of the accidents and explosions 
which have occurred in the district since 1840. Mr. J. Beaumont 


was called to the chair, and after briefly o as Oe eee. 
he called upon Mr. re Mining with Nor (secretaries 








of the South Yorkshire Association), attended to read the 
circular calling the i Mr. C also read a list of the 
—- explosions which taken p in the district since 
840, from which it appeared that nearly 1000 lives had been lost. 
He afterwards laid before the meeting a scheme for erecting and 
ee the institute. The institute Ag 
rovide class-rooms, rooms, reading-rooms, , &e., 
ith master’s residence, and accommodation for a staff of teachers 
and prof and alimited number of boarders. The 


tuteintends to im; ed toa number of miners and pitmen’s 
ve nme te — Papa 

ti ive them a so} training for conducting 

oweubing of ahaa The promoters i owners 
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KUHLMANN’S PATENT BOOT-SOLEING MACHINE 








SSN 
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We illustrate above one of those ingenious combinations of 
mechanisin the operation of which it is almost impossible to 
render intelligible by a printed description or drawings, although 
it is easily understood by those who see the machine in action. 
It is the invention of Mr. Henry Kuhlmann, of Glueckstadt, in | 
Germany, has been patented in this country asa communication, 
by Mr, Hughes, of Chancery-lane, and can be seen in operation at 
the large wholesale boot and shoe factory of Messrs. Flatau, in 
Ropemaker-street, London. Mr. Bertram, of Little Britain, is 
Mr. Kuhlmann’s agent. 

We shall not attempt to describe the machine in detail, which 
would only weary our readers. We shall instead explain as brietly | 
as possible what the machine will do and how it does it. 

The machine will put the outer soles on ‘‘ pegged ” boots at the 
rate of one sole per minute, when worked by one man, and pro- 
bably at a still more rapid rate if it were driven by power. In | 
doing this work it makes the holes, makes the pegs, and drives 
the pegs into the holes, either in one row or in two, “ zigzagged,” 
as may be required, | 

The general characteristics of the machine will be understood | 
from our engraving. To save space we have omitted the orna- 
mental ironwork stand on which it is supported, and which con- 
tains the treadle and driving wheel, resen:bling those of a sewing 
machine, but on a larger scale. The machine stands about 7ft, 
high to the top, and occupies about one square yard of floor area. 

The boot to be soled is fitted on a last, and has the outer sole 
‘*sprigged” on to the inner sole with a few small sprigs or tacks, 
The position of the boot with the last within it, on the machine, is 
shown in the engraving. By the aid of a ratchet wheel at the end, 
A, the slide rest carrying the last can be made to advance 
the distance between each peg at each stroke of the machine, 
while by the aid of the two handles shown the boot may be moved 
by the attendant so that the curve of the sole will be brought 
under the awl and the hammer. Fig. 1 is a general view in per- 
spective, Fig. 2 is a front view showing the awl and hammer in | 
detail, Fig. 3 is a plan*of the driving shaft and cams, while Fig. 4 
shows the arrangement for cutting off the pegs, and the hammer 
above in position ready to drive one home. The action of the 
machine is as follows :—The shoe or boot, sole upwards, and con- 
taining the last, is fastened on a slide which can be moved hori- 
zontally to and fro, as we have said. It is then brought under the 
point of an awl B, which, after making a hole in the sole, is imme- 
diately raised up. A gutter with a vertical channel, Fig. 4, con- 
tains the pez, and leads it just over the hole made by the awl, 
and a hammer C coming from above passes the channel an:l drives | 
the peg into the sole, whereupon the hammer is again raised up. 
The boot or shoe is then advanced the distance of a peg, the 
channel again returns, the awl makes another hole and gives way 
to the gutter with a new peg, whichisdriven in as before, and soon. 
A bar of flat iron, with a groove made in the whole length of it, of 
the same breadth as the length of the pegs to be cut, traverses 
from right to left in a dovetailing guide moving up and down in 
a dovetail. The horizontal motion of the bar is produced by a 
slide, when it pulls a pin catching in the slit of it, to and 
.The vertical motion is produced when the bar is moved up and 
down with the dove'ailing guide. On the under side of the bar 
is a box of plate iron, in which are placed thin strips of hard 
wood of the same thickness as the required to be made, and 


| size of the required pegs. 


| other has been passed through the groove by the wheels. 


| over the hole. 





as broad as the latter are to be long. In these strips of wood the 
runs transversely, so that they can be coally out jnto the 


Each strip is planed or sharpened at 
the edge, so that the pegs have a flat edged point. The end of one | 
of these strips is shown in Fig. 4 at D. 

The strips of wood are forced into a curved position by a screw 
working in a groove, and pressed against the groove in the bar by a | 
spring and punch. They are then conveyed one by one between 
two wheels, one strip taking the place of another directly = 

he 
curved position of the strips and their elasticity make them enter | 
between the wheels one after another. The larger of the two | 
wheels is turned by a lever, ratchet wheel, and spring, so that it 
passes the strip to the left until it comes in contact with the 
holder. The whole transporting mechanism is mounted on the | 
bar and follows its motion. At each motion to the left the lever | 
touches a pin and bends a spring. Near the end of the bar isa 
knife E, Fig. 4, moved by a small lever not shown, This knife | 
makes stroke for stroke with the awl and hammer, cutting a peg 
or splinter off the wooden strip or ribbon at each stroke. As soon 
as the peg is cut from the strip it is moved forward to fill the hole 
made by the awl, and the motion of the lever being repeated at 
each motion of the bar to the right hand the spring is always bent 
and ready to push the strip of wood forward. The peg, being now 
in the channel before mentioned, is pushed by the hammer pin C 
through the channel and driven into the hole made by the awl. 

The guiding-rod of the awl supports a lever, and has on its 
upper end a button seizing on the lower end of the spring, whilst 
the upper end bears against a catch, which, if screwed down, in- 
creases the power of the spring F. 

The motion of the hammer is effected in the same way as that 
of the awl, viz., by cam and spring, guiding and lever rods, and 
a catch to bend the spring. 

Nothing can be more beautiful than the action of this machine. 
The awl first makes a hole and then retires out of the way. The | 
bar with the peg D then comes forward and holds the peg exactly | 
The hammer pin C then descends and drives the 
peg home, returning, its place is taken by the awl, which punches 
a hole; and so the process goes on. We have only to add that the 
machine in our presence did excellent work without the least 
hitch or difficulty. 








ARONSON’S LANTERN GLOBES OR SHADES FOR 
STREET LAMPS. 


THE accompanying engraving represents an improvement in 
lantern or street lamp shades invented, by Mr. Joseph Aronson, of | 
New York. ‘The invention consists in a lantern globe or shade of 
peculiar construction, provided with one or more inside and one or 
more outside reflectors, formed out of one and the same piece of 
glass as the shade. The globe or shade may be made either of | 
blown or pressed glass, and is formed of a main body portion, a | 
throat or neck, and a head portion of reversely angular shape, | 
resembling two frustrums of cones with their bases adjoining, and 
terminating above in a cont straight portion, over and 
around which the metal or other top is This construc- | 
tion of shade provides not only for the exclusion of rain, snow, or 
wind at the top of the shade, and forms its own chimney, with 
convenience for holding the top, but also establishes a cooling air 
space over the body, between the latter and the head, and provides | 
for a very efficient inside and outside arrangement, or rather for a 





division of tle reflector, which insures both the reflection of the 
rays passing through the body and the rays striking the upper por- 
tion of the head within the shade, The portion serving to form the 
reflector is the head or neck and head, for which purpose the neck 
and lower half of the head are silvered, painte 1, or enamelled in- 
ternally, 


ANN 


| 
| 





The action of the reflectors thus formed is to prevent the disper- 
sion of the rays in an upward direction, and utilise the illuminating 
effect where it is needed in the space below the level of the tops of 


| the lamps, The lamp globes thus formed have a handsome appear- 


ance, and are undoubtedly superior to those hitherto used. 








MALLET’S METHOD OF PRODUCING OXYGEN. 


For a long period it has been considered desirable to devise 
some method of obtaining oxygen at a comparatively moderate 
price, for use in artifical lighting, &c. Mallet’s method, which is 
described in a recent number of the Scientific American, appears 
to have achieved sufficient success to render it worthy of notice in 
our columns. It is based upon the property of water to retain the 
oxygen of the air in preference to the nitrogen. a air, 
as well known, is com of 20°55 parts oxygen and 78°16 parts 
nitrogen, by volume, the remainder being carbonic acid and vapour 
of water. The air dissolved by rain water of a temperature cf 
50 deg. Fah. has been found to consist of 33°76 parts oxygen, 64°47 
parts nitrogen, and 1°77 parts carbonic acid, by volume, showing 
thus an increase of 13-21 3 parts oxygen and a decrease of 13°69 
parts of nitrogen. One to yom is 


uart of water, accordi 
capable of dissolving 2° 


cubic inches of. air. 


action of water is correspondingly in by pressure, an 
Mallet has made use of it in the following manner and the 
tus represented in our engravings: There is a of 

ambers, A, B, C, &c., eight in number, consisting of strong sheet 
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MALLET’S APPARATUS FOR OBTAINING OXYGEN. 
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iron, almost entirely filled with water. 
double acting air compression pumps, a, }, c, used in connection 
with the chambers as shown. The pistons and slide valves of 


these ee are all moved by the same Shaft. Piston of pump, a, receive the clean sheet of paper, 


in its descent presses atmospheric air at pinto chamber A; m is 


pass up through the water in fine streams 


the same a part of the oxygen is absorbed and retained in the placed on end. On the upper axis of the machine, already | south, a distance of 8145 yards, it will 
water, while the air, deprived of the oxygen (the nitrogenised air) | described as carrying the large toothed wheel, is a disc, shown in 
rises to the upper part of the chamber. When the piston of pump the accompanying section. On the inner face of this disc is 


a descends, piston b ascends, and vice versd, and when stopcocks 
E, E, E, are opened, those at their right are closed, and vice versd. 
This latter operation is performed by hand and by the system of 
paralellograms indicated. For the better understanding of the 
working of the apparatus we will 4 that yk have 

m in operation for a short time. The first, third, and fifth 
chamber, &c., in the position of the pistons as indicated, will 
contain nitrogenised air in their upper portions ; in each succeeding 
one the portion of nitrogen less than in the preceding 
chambers. The second, fourth, and sixth chambers contain, on 
the other hand, in their upper portion an oxygenised air, the air 
being more highly charged with oxygen the more chambers it has 
passed through. When the first piston descends, the nitrogenised 
air from the top of chamber A is carried over through pipe C to 
the upper side of the piston in a cylinder a ; simultaneously the 
nitrogenised air in the top of chamber C is drawn into pump c. 
This air is drawn into the cylinder when the piston goes down, 
and is discharged therefrom at the arrowinto the surrounding air 
when it rises. In its descent, fresh portions of atmospheric air 
are driven intochamber A. Now as to piston C, it is evident that, 
when it rises, an exhaustion takes place in chamber A; hence the 
oxygenised air, which, up to this moment, has been dissolved in 
the water, is caused to escape and is drawn over below cylinder b. 
When piston 6 descends this air is forced through pipe C into the 
water of chamber B. In its passage through the water, oxygen is 
again absorbed and retained, while the ole Seguined of oxygen rises 
to the upper part of the chamber. While piston b descends, this 
air is drawn through C in the direction of the arrow into the 


cylinder, which it aids to press downwards; and when piston b | 


rises, it escapes in the direction of the small arrow into the 
surrounding atmosphere. 

The same operation repeats itself in the succeeding chamber C. 
In the positions of the pistons, as represented, the pump 6, how- 
ever, is charged with nitrogenised air. Chambers A and C hold 
nitrogen in their top portions. The oxygenated air in cylinder 
of pump c is forced over into chamber C, and so forth. To the 
last chamber a simply acting 5 pump is attached for the e of 
drawing the oxygen, now ost pure, into the ae er, in 
which it is retained for use. The air, after having passed through 
eight chambers, consists of 97°3 volumes oxygen and 2°7 volumes 
nitrogen, the presence of this amount of the latter gas, for most 
technical P 8, being quite unimportant. e machine 
described has been in use in Frankfort-on-Maine for more than two 
years, and the oxygen produced by it is used by Philipps in his 
new system of illumination, which consists in the combustion of a 
highly naphthalised fluid (carboline) by means of oxygen in a lamp 
constructed for the purpose. The inventor uses only air of 53 per 
cent. oxygen, and claims that it gives the same intensity of light as 
pure oxygen. The light of this lamp is equal to one hundred 


candles or to ten ordinary gas flames. It is bluish white, and is | 


very similar to the magnesium e- electiic light. 





CROPPER’S PLATEN PRINTING MACHINE. 


in platen machines introduced to the trade 3 it moreover exhibits 
more than one characteristic feature, which will be i 

understood by reference to the aes engraving. In 
our drawing a treadle alone is shown, but, like all other 


jobbing — machines, it may be driven either by foot or | 


steam. 


slide motion. In our sectional view A is the B the inking 
disc, C the forme, or, rather. i 
and D the in rollers, ape lle age se mae 


pinion on the driving shaft, which ean. Hage testbed 


TuE “S. Cropper” platen jobbing machine is the last novelty | 


‘of 


section ; but when in the vertical position it lies with its bac 


a perforated plate, so arranged that the air may be divided and against a portion of the framing, which is seen in the section 
In its passage through beneath the axis of the platen, somewhat in the form of an m | be 5°82 per thousand, and from the same point to Airolo on the 


cut an eccentric groove, which, 
| by means of a stud working in 
| it, causes the platen to turn, 
| as already described, on its own 
axis. On the outer face of the 
disc, as well as on that of the 
| large toothed wheel, are studs, 
on which work the connecting 
rods which give motion to the 
forme. On the top of the 
forme frame, as shown in the 
section, is mounted the ink 
table or disc. In our drawing, 
while the platen is ready to 
receive the paper, the inki 
rollers D have reached the 
bottom of the forme and are 
about to return over its face to 
the inking table above. This 
| is effected by means of the two 
pairs of knee joint levers shown 
in the engraving. One end of 
each of these pairs of levers 
is attached to an axis supported 
above the sliding blocks of the 
parallel motion When, by the 
action of the disc, the blocks 
are at the extreme end of the 
slides, as shown in our section, 
the roller frame D is at the 
bottom of the forme, but the 
instant the forme frame and 
inking table advance towards 
the platen the long legs of the 
— leversadvance with them, 
and cause the inking roller 
frame to run up quickly to 
the inking table. The ear or 
pear-shaped piece placed at the 
axis which carries the ends of 
the levers, acts on a ratchet 
wheel, and causes the inking 
table to move round on its 
centre to any extent required. 
The inking trough or duct is 
not shown in the section, but it 
occupies the usual position at 
the top of the inking table. In 
the ordinary distribution of ink 
on a shifting disc there is a 
| defect in distribution on ac- 
count of the rollers overlapping 





| the disc above and below the centre; this causes an accumu- 
lation of ink towards the ends of the rollers. In the machine 
in question this is obviated by the use of a very short ink trough, 
which only feeds the distributing roller in the most advantageous 
| parts. 
| 


Tre St. GorHarD Ratway.—The operations for the piercing 
the St. Gothard tunnel are proceeding vigorously. The line is 
already staked out from Fluden to the entrance of the tunnel at 
© most striking points of this machine are, first, that | Goschenen, as also from the opposite end at Airolo. Workshops 
the platen, when in ition for taking the impression, forms a | ®0d engine houses are being constructed at the two points where 
eg of the machine itself; and, second, that the | the work of 
orme is made to advance towards the platen by means of a parallel _ the actual waprein gam gD 


cn 


spring. The 





There is also a series of | wheel on the shaft beneath the platen A. The driving wheels are | of the station at Airolo. The length of the tunnel will be 16,300 
| on the side of the machine not shown in the section. 

is mounted on an axis of its own, so as to present its face to 
as shown in the accompanying 


yards, or 9 miles 46 yards, and the section, of about 200 yards, 
which will form the culminating point near the middle, will be 
3780ft. above the sea level, or about 40ft, less than the maximum 
height allowed. The gradient from the highest point within the 
tunnel, to the station of Goschenen, a distance of 8155 yards, will 


1 in 1000. At the 
Goschenen end the curve of junction of the centre line of the 
tunnel with that of the railway will be outside. The transverse 


SCALE OF FEET. 
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will first commence, and it is expected that 

tunnel will commence early next 

will be perf t, wi eee, f 160 yards de at the 
‘ectly wii ° 

southern exheniaer aeek will form a curve of 328 yards radius, 

for the purpose of uniting the centre line of the tunnel with that 





section will present the same dimensions as the Mont Cenis tunnel, 
that is, 7ft. 9in. in height, and from 25ft. to 26ft. 3in. in width. 
The two entrances, as well as the station at Goschenen, will be pro- 
tected by strong retaining walls against the danger of avalanches 
or the fi vy fo detached masses of rock or earth from the moun- 
tain. The above mentioned will indicate something of the 
character of the work required for the tunnel proper, which, how- 
ever, is nothing in comparison to that which be needed for the 
approaches. e little mountain valley of Goschenen, situated at 
the junction of the Reuss and the jx beading “mer already begins 
to wear the appearance of a manufacturing town. New buildi 

are rising on every hand, inns, cafés, workmen’s houses, work- 
shops, &c, Proceeding along the St. Gothard road towards the 
Devil’s Bridge, one may perceive to the left of the roaring moun- 


tain stream at the foot of a of rock a small 
black opening like a vabbit- bole The fe She future northern 
entrance to great Alpine tunnel, —Sogiety of Arts Journal, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
corres; ) 





WHAT SHALL WE DO WITH OUR OLD ENGINES? 

Str,— In your article of January 17th upon this subject, and in 
reply to my first letter ublished on the 10th, you have made 
several suggestions which will interest many of your readers, 
myself included. 

It is, however, as most know, of little use consulting a 
doctor unless you tell him fully your complaint. In my previous 
short letter I should have done better to inform you that our 
boilers (two, internally fired) are 27ft. long, 7ft. 3in. diameter, 
with two flues each 3ft. diameter. In each flue there are seven 
Galloway tubes, or fourteen per boiler. The boilers are supple- 
mented by 142 Green's patent economiser tubes, past and amongst 
which — the products of combustion. From these tubes we 
obtain feed water generally at or above boiling point ; pumping 
the same from our condenser water in the first instance, 

_ Now having 501b. pe steam in our boilers is a necessity, 
since, at distances of several hundred feet, we required steam for 
five small high-pressure engines, in addition to steam for heating 
iron plates. 

You hit the nail rightly on the head when you remarked that 
we must have regular turning for intricate self-acting machinery. 
We are deficient in this already, therefore I fancy another 
MacNaught cylinder, on the same side the beam centres as our 
present cylinder would astonish the shuttles in the mill 36 
times per minute, and put our power-loom “tuners” thoroughly 
out of ony with our worthy old engineer, who tries his best 
to make the old lady run steadily poe = is, I. wish we could 
adopt your friction—or it almost may be styled frictionless—bearing 
arrangement ; but to knock about a 4ft. thick ashlar wall with 
five stories of mill and machinery above it, would be no joke. 
With these very impromptu additional explanations, therefore, I 
must ask your further consideration. 

Coat EcONOMISER. 


THE NON-RADIATING STEAM ENGINE, 


Str,—In the notice in your paper of the 24th inst., after saying 
“that for the present we prefer to reserve all expressions of 
opinion as to the merits of the invention other than that con- 
tained in the statement that the principle adopted by the 
inventors is apparently consistent with the conditions essen- 
tial to obt high y of fuel,” you immediatel 
afterwards express an opinion that “the difficulties whic’ 
the inventors will have to contend with lie in devising such a 
mode of construction as will prevent the engine from being 
destroyed by the high temperature and excessive dryness of the 
fluid by which it is worked, which fluid is cme ng what has 
been well termed by the late Professor Rankine ‘steam gas,’ which 
is a very different thing from ordinary saturated steam.” 

We are forced, in justice to our patent, to request you to insert 
this in your next number. This engine is the result of long 
patient study and experiment, and from our practical and theo- 
retical knowledge of the properties of steam, we ignore the use of 
both ordinary saturated steam and of steam We use neither. 

What we do use is pure, clean, natural steam. “ Ordinary 
saturated steam might with propriety be called ‘‘ sloppy steam,” 
the use of which is wasteful. ‘Steam gas” is equally repudiated 
by us, ard is not produced in the patented arrangement. 

The circulation of the water in the tubes is very rapid, and we 
are happy to say that the production of steam is very rapid also, as 
we have often proved by experiment ; and steam does not become 
superheated while in contact with the water from which it is 
formed. The difficulties, therefore, are easily got rid of, for they 
have never arisen. 

The real difficulties with steam arise from its tendency to lose 
its caloric after it has become steam; this is the reason why the 
steam dome is enclosed in the heated gases of the furnace: it pre- 
vents loss of heat by radiation, and there cannot be the slightest 
chance of destruction. 

According to the destructive theory the blast pipes of locomo- 
tives ought not to last half an hour, but they do happen to pro- 
long their existence for a very long time ; we never even heard of 
renewal being required during the life of the engine itself. 

Allow us, in 1 , to tion that the heating surfaces 
of externally heated tubes is three times as effective as a similar 
amount of surface in locomotive internally heated boiler tubes. 

1, Clifford’s-inn, 27th January, 1873. Moy AnD SHILL. 

[There is nothing inconsistent in the fact that, although we 
reserved all expression of opinion as regards the merits of Messrs. 
Moy and Shill’s engine, we called attention immediately after- 
wards to the difficulties which will have to be overcome by its in- 
ventors. We repeat that, so far as we can see, the device we illus- 
trated will give steam so and hot that the fluid will deserve 
to be called steam gas. We beg to assure our correspondents that 
nothing is more easy than to superheat steam in contact with 
water, and that the assertion contained in the final paragraph of 
their letter is new to us, and will be new to every engineer who 
has had any experience with boilers, Our correspondents should 
at once —_— to demonstrate the accuracy of a Fv asco 

] 











—_ sy we fear, be regarded as absurd by an incredulous world. 
—Ep. E. 


HOT AIR FURNACES, 

Sirn,—In your impression of the 24th inst. your correspondent 
Mr. Howatson states that he saves a considerable amount of fuel 
by using heated air in supplying reheating furnaces ; but there is 
a great difference between a reheating and a steam boiler furnace, 
as in the first the gases must escape at a very high temperature— 
say 2500 deg.—while in the latter the heat is much less—about 
600 deg., or even lower—than this if the boiler is constructed on 
the Cornish principle. Thus the heat escaping from the reheating 
furnace is quite sufficient to raise the temperature of the air to be 
admitted 200 deg. or 300 deg., and generate steam to supply the 
power to force it in ; but with the boiler furnace we should have 
to add an apparatus to the engine to force the air in, and so 
increase the complicity of the machinery, which I consider would 
be objectionable, and it is questionable if it would be economic. 

Mr. J. Slater thinks I have overlooked two important facts, but 
I have not done so, as I was well aware that if the consumption 
of fuel was reduced the weight of air to be admitted would be 
lessened; but I consider we are not justified in assuming that a 


reduction of 25 per cent. would be obtained by feeding with hot | 


air—it should be proved. Also, if we did reduce the quantity of 


fuel required by the amount he assumes, still the volume of air | increase of mechanical power per minute is = 


to be admitted would be greater than if fed by cold air, and no 
saving effected, being 108,904 cubie feet in the first case against 
6,277 cubic feet in the second, and yet the draught would be 
considerably lessened by the heat in the chimney being reduced. 
I am also aware that slow combustion is a source of economy. 
The reason for this is that the velocity of the gases in the flues is 
reduced, and so more time is given for the extraction of the heat 
from them, each atom being longer in contact with the boiler, 
which is at a lower temperature. 

In reply to Mr. W. C. Rawli Ban to sete ek S Oo bane wa 
arguments on the assumption that boiler fires are supplied wi 
the proper amount of air ; if there is either too much or too little, 
the sooner the quantity is adjusted the better, and this can be 
easily done. In the case which he knows of, in which the admis- 
sion of cold air at the base of the chimney increased the draught, 
I should say the fire was being supplied with too little air, and 
the a ape would be carbonic oxide, the product of imperfect 
combustion, and this gas would combine with the oxygen of the 
air admitted and from carbonic acid, and in doing so give off heat 
and thus increase the draught. some more air had been ad- 





pan | vas temperature of the water instead of only increasing the 
ght. 

Mr. Downes, in his letter in ad impression of the 10th inst., 
attributes his saving of fuel and non-production of smoke to the 
su Peet aeees Game to the furnace, but I think it is pro- 
bable = ay oe which it neg sey eed s a 
in applyi e heati paratus somethi as m done by 
which ppm be weight ft air is admitted, and possibly the same 
effect might have been obtained without heating the air. I shall 
gladly accept his invitation to inspect his apparatus if I should 

ve the opportunity of doing so. 

‘ T. MILNES FavELL, C.E., F.G.S. 

14, Saville-street, North Shields, Jan. 27th, 1873. 

Srr,—In your impression of the 17th current there appeared a 
communication endeavouring to show that the employment of a 
hot air supply to the furnace of a boiler was not economical in its 
action, but was, on the contrary, injurious to the draught, and 
entailed an unnecessary expenditure of a. To sustain his asser- 
tion your correspondent employed the logic of s; but had he 
carried his calculations a little further he would have arrived at 
results which would have entirely falsified his opinions, and esta- 
blished the correctness of your ideas given in the article of 27th 
December last. Passing over his assertion that a supply of hot 
air to a furnace would require an increased strength in the 
draught, by merely observing that such an increase is impossible 
so long as the temperature in the chimney remains constant, and 
that the volume of the gas will, under this condition, also be 
constant, it can easily be proved that no mechanical contrivance 
is necessary to supply the quantity of air at the increased tem- 
perature necessary for the perfect combustion of the fuel. The 
volume of air is certainly increased, but still the same weight will 

between the fire-bars whatever its temperature may be—a 
fact that can be maintained either by simple reasoning or by cal- 
culation. When the temperature of the air is increased its mode of 
pansion willd 1 upon the distribution of the resistance to which 
it is subjected. If these forces are equal, and equally distributed 
round the volume of expanding air, the expansion will be carried 
on similarly in —_ oe tion, but under other conditions the 
operation will be performed in those directions which present the 
least resistances. Now, in the case of hot air entering a furnace, 
the direction of least resistance is inwards between the fire-bars, 
so that the expansion will naturally take place in that direction 
in preference to any other, generating in the atoms of air a certain 
amount of velocity. Under these circumstances the air has two 
velocities im to it, both in the same direction—one being the 
velocity due to the draught of the chimney, and the other due to 
the expansion consequent on the increase of temperature, the 
sum of both being the actual velocity through the fire-bars, which 
is high enough to supply the necessary volume in the required 
time. To demonstrate this by calculation, I will take the example 
given in your article on ‘‘Combustion,” in which 0°10415 lb. of coal 
per second, is consumed, each pound of fuel requiring 20 lb. of 
air at 50 deg. Fah., the air being heated by the gases in the 
chimney to a temperature of 300 deg. Fah, before entering the 


e. 

The weight of air per second = 20 x 0°104166 = 2°0833 lb. ; the 
volume of 1 Ib. of air at 50 deg. = 12°8391 cubic feet ; volume of 
1b. of air at 300 deg. = 19°1181 cubic feet; consequently the 
whole volume of air to be supplied per second at 50 deg. 
= 12°8391 x 2°0833 = 26°7477 cubic feet; at 300 deg. = 19°1181 x 
2°0833 = 39°8287 cubic feet; the difference of volume = 13°081 
cubic feet. The area of the fire-grate is 25 square feet, and 
10 square feet may be taken as the area of the spaces 
between the fire-bars which will give the required increase of 
velocity necessary to supply the requisite weight of air = 1°3081ft. 
per second. 

But this is the velocity due to the increase of temperature from 
50 deg. to 300 deg. For if 

u = increase of the velocity of air due to the rise of the tempe- 
rature ; 

Vo = the volume of a pound of air at 32 deg. Fah, = 12°387 cubic 
feet ; 

T = the absolute temperature of melting ice = 493°2 deg. ; 

T, = the absolute temperature of 50 deg. ; 

Tz = the absolute temperature of 300 deg. ; 

A = area between fire-bars = 10 square feet ; 

n = number of pounds of air pe pound of fuel = 20; 

w = number of pounds of fuel consumed per second = 0°10416 ; 


ex 








then u= “ at (Tz — Ti) 
a 0°10416 x 20 X 12°387 X 250 





10 x 4932 = 1'3081 feet per second ; that is, 


the increase of velocity due to the rise of temperature is equal to 
the increase required for the supply of the necessary weight of air. 
It is therefore obvious that the use of hot air for a furnace does not 
involve a resort to mechanism, with the t plexity of 
engine, so much dreaded by your correspondent. For the most 
effective natural draught the temperature of the gases on leaving 
the boiler should be 600 deg. Fah. ; but, according to Professor 
Rankine, ‘‘So long as the (natural) draught in a chimney is suffi- 
cient tu burn the requisite quantity of fuel, the temperature may 
be often reduced with advantage below that corresponding to the 
most effectual draught, provided the heat abstracted from the hot 
gasis usefully employed.” One way of abstracting the heat is by 
transferring it to the air supply to be usefully employed in the 
furnace; and as this method is not injurious to the draught, nor 
opposed to any of the conditions of perfect combustion, the heat 
thus transferred is saved, the consumption of fuel diminished, and, 
consequently, the efficiency of the boiler increased. If it were 
possible, the proper mode would be to reverse entirely, so far as 
regards the ashpit and chi y, the g operations there 
carried on; that is, instead of supplying cold air to the furnace, 
and allowing it to escape at a high temperature, the temperature 
of the entering current should be as high as possible, and the pro- 
ducts of combustion should escape at the temperature of the 
atmosphere. With a natural draught these conditions are im- 
possible, for then the temperature of the gases must be so high as 
to generate a current strong enough to carry them away. For 
this purpose a temperature of 350 deg. is sufficient, being 250 deg. 
Fah. below the most effective draught. This itself would effect 
an immense saving, for if the specific heat of air at constant pres- 
sure be taken equal to 0°238 thermal units, the reduction of tem- 
perature for the example already quoted is equivalent to an 
increase in the generative power of the boiler of 2°0833 x 60 x 
250 x 0°238, or 7437°4 thermal units per minute; and as the 
mechanical equivalent of a unit is 772b. raised 1ft. high, the 
7437°4 x 772 = 








5,741,673 foot-pounds ; 
‘pene pe 41673 
33 


or, = 174-horse power nearly. 


The increase of the boiler’s efficiency is—supposing the tempe- 
rature of the furnace to be 3000 deg. Fah.— 4 
= 20 = 0-072, 
34612 


When the draught is a forced one there can be no reason why 
the temperature of the escaping gas should not be reduced 
to that of the external air with most beneficial results, the 
whole heat being then utilised, with the exception of a small 
quantity which will be dissipated by radiation. With a 
boiler so constructed the principal loss of heat would be in the 
engine and the steam pipe, and during the operation of blowing- 
off. In practice it is not le to arrive at so desirable a result, 


but e endeavour sh be made to a) it as near as 
sible 5 ane improvements to point in wes ieectien whether 


— = a my Hw su or the introduction of —, heated 
-water, or com encouragement and sup- 
port of all interested in boiler 

Glasgow, 23rd January, 1873. ‘WorKING ENGINEER. 





THE KUTAB PILLAR, 


Str,—Having read Mr. R. Mallet’s letter in your paper of the 
17th inst., I beg to offer a few observations upon the same, as, in 
consequence of the great weight which is properly attached to his 
opinions, the greater need exists for combating his expressed views 
when they are palpably erroneous, otherwise they are calculated 
to lead to fallacious conclusions on the part of those who have no 
personal experience with the subject. 

In the first place it must not be assumed, as Mr. Mallet has 
stated, that the heat radiated from such a mass would scorch the 
workmen. This opinion all smiths who have had — expe- 
rience upon such forgings must know to be ill-founded ; otherwise, 
how are the large masses required in ship construction produced ? 
Many cases could be mentioned in which the rolls, steam hammer, 
steam Hercules, and steam strikers have all failed to perform all the 
welding, and the brawny smiths have been obliged to come to the 
rescue with ram, monkey, or sledge. 

The foregoing is written as admitting that it was necessary to 
heat the pillar the entire section of 18in. at the locality of laying 
on to a welding temperature, but this, I presume your corre- 
spondent, Mr. Frazer, will show is a wrong conclusion on Mr. 

allet’s part, for if the pillar was made up from an addition of 
“lays” or “‘dabs,” as suggested by Mr. Frazer, it does not by any 
means follow that it is impracticable to heat the pillar just at the 
ed where the dab is to be laid on. Asnotwithstanding the mass 
absorbs the heat very quickly from the surface, still the tempera- 
ture may be forced even quicker than it can be transmitted to the 
interior of the section, consequently a welding temperature can be 
attained one side of a pillar of the dimensions given and the other 
side scarcely cherry r This of course would be done on a hearth, 
but when heated in a reverberatory furnace, it is well known that 
most of these furnaces haveto be checked to equalise the heat, other- 
wise the flame impinging would burn and waste away the outside 
before the core was hot. But if a pillar had tobe built and welded 
up under similar conditions as the Kutab one, I should prefer an 
open hearth, and heat the lays in an adjoining one. Of course 
such a process would be costly and laborious ; but this aspect of 
the question is not under discussion ; in fact, economical conside- 
rations must be lost sight of in forming an opinion how such a 
forging was produced. 

Having attempted to show that the method suggested by Mr. 
Frazer is not an impracticable one, I will submit what is, in my 
estimation, a more probable, because under the circumstances, so 
far as we can judge, I think it is more practicable. 

Presuming the iron were extracted direct from the ore under a 
similar system as the Catalan process, and having by this means 
acquired a sufficient number cf bars, about 3in. square and about 
10ft. long, these should be piled togeth i dered ry 
a few screw rivets may be introduced. Care should be taken to 
secure a proper shift of butts, so as to avoid planes of weakness 
intersecting the section ; but previously to any great addition to 
its length being made, the pile should be bound by a skelp piece 
about 8in. by lin., and sufficiently long to be coiled round the 
pile a couple of turns. The skelp piece should be specially pre- 
pared to offer the least difficulties in coiling, and at the same time 
afford facilities in heating and working. A small dumb furnace, 
capable of giving the highest temperature it is possible to obtain 
from coke fuel and blast, should be placed in a convenient posi- 
tion, the tuyere being directed on the inside edges of the skelp, 
and the outer surface protected from the atmosphere by a refrac- 
tory brick. When the welding temperature is reached, a ram or 
monkey, already slung in position, would set the two edges in 
contact at the same time the assistants would weigh down upon 
the end of the skelp, bringing it home upon the pile for the length 
of the heat, the strikers also working down the seam—these 
operations would, of course, be all simultaneous. By heating the 
skelp after this fashion it would necessarily be much hotter on 
the welding edge, the heat ually dying down to a red about 
the middle of its width. Therefore when the assistants weighed 
down on the end, the contact edge being hot, a twist would be 
thrown in the skelp, which would thus come to assist the future 
heating. The edges of the skelp having been welded, removing 
irregularities and making the surface perfectly smooth and uni- 
form would be simply operations to be done cold, and would only 
entail an expenditure of time and labour. If after this any 
faults should exist in the seams they ree ‘* pricked in ” with a 
good iron cement, many of which stand the effects of time as well 
as solid iron. Supposing this or some similar method were 
adopted, is it going too far to credit the Indian smiths with a 
knowledge of a flux which had the effect of compensating them 
for the want of modern appliances? Most smiths responsible for 
the production of large forgings know how efficacious fluxes are 
which contain calcined borax as their basis, to make iron more tract- 
able in the workmen’s hands. But the requirements of modern 
forgings are of a very severe character, taxing to the fullest extent 
our forge machinery and ingenuity ; and even with these perfect 
homogeneity is frequently pone snatiate, still we have 
not a tittle of evidence that the Kutab pillar is a perfectly 
welded homogeneous mass. This method would offer no 
insuperable obstacles to being built in place, thus avoiding the 
dangers of transport and erection. It would be interesting to 
know upon what data Mr. Mallet concludes these dangers were 
incurred. ‘ 
Perhaps the pile would be better built out of “flats” 6 x 1 
tap riveted together by lin. rivets, and through fastened with 2in. 
countersunk rivets, of course observing a aed shift of butts and 
disposition of fastening, so as to insure the nearest approach to 
uniformity and continuity of strength. A convenient length 
having been made, “up end” it in place, and the system of 
building could then be carried on without any drawback until the 
pillar yielded to flexure. I omitted to mention that the skelp 
after a few turns would receive an addition by welding; thus, the 
end being “V ” scarfed, a heat taken by a small blast furnace 
similar to those used pa and wrought iron weldings. The 
length having been added it requires to be heated lengthwise for 
coiling, for this purpose a dozeu means could be suggested. 

Having written the foregoing with the avowed purpose of 
disputing Mr. Mallet’s conclusions, I consider it necessary to state 
that my experience in forging, which has extended over nearly 
twenty years, has had to do with some of the largest, if not the 
largest forgings, yet produced. 8. 








Srr,—I regret that the fact of my having been seriously indis- 
posed, and ordered by my physician to abstain from work, has pre- 
vented me giving that attention to your issues which they usually 
receive, aud hence the letter of Mr. Robert Mallet in your paper 
of the 17th inst., with reference to the column of the Kutab has 
remained without an answer much longer than I could have 
wished ; possibly, however, the fact that my original notice of this 
exceptional mass of iron has been passed over in silence by Mr. 
Mallet for some months, may be thought a quid pro quo, and those 
of your readers who have taken an interest in the question jn dis- 
cussion will, perhaps, hold me absolved, as Iam sure Mr. Mallet 
will, from any shrinking from the defence of my opinion. 

**No one practically acquainted with heavy forge work, and 
with what are the limits of hand forging by sledge hammers, 
could, as it appears to me, have imagined that the practical diffi- 
culties to the production in India, by hand labour, of a 
cylindrical bar of wrought iron 1}ft. diameter, are removed 
or lessened by woe it to be built up of bits of iron 
each only 50 1b. or 100 Ib. weight, and sup pele ga 
fectly welded into the mass,” are the w in which Mr. et 


commences the effective — m of his critique. I over the 
fact that possibly I may have seen more of Indian smith work than 
either the writer of this sentence or the editor of the ‘‘ Journal of 
the Iron and Steel te,” who, if I understand correctly, 
endorses Mr. Mallet’s ; but I cannot pass over the point as 
to “‘ hand forging by hammers” being unequal to the produc- 


tion of such a bar as is referred to, and this because, as I have 
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said, I have witnessed ‘‘ shafting 
meter, heated in open fires, composed of charcoal and ‘ bratties’ 
(sun-dried cowdung), and welded to good joints by native smiths 
in the Madras Presidency.” Now if this can be done—and it has | 
been done—and the shafting used to carry heavy weights between | 
long bearings for years afterwards, where is the difficulty in build- 
ing up a column in the manner I have suggested equal to any 
pressure ever put on the pillar of the Kuteb? Mr. Mallet has 
doubtless seen anchor forging with sledge hammers in England, and 
cannot — mean to tell the world that even out of yood 
ddled such a column could not be produced by our 
orge men ; and he should remember that the ordinary Indian 
process to which I referred is not the Catalan one, and that 
the “‘ mooties,” although they may resemble in some qualities the 
“loups,” are reduced in what is vastly more akin to a miniature 
blast furnace than a Catalan hearth. My critic then proceeds to 
say, ‘‘ How was the mass of the bar itself, or that portion of it 
in immediate process of forging, maintained at the welding heat 
at all without more being burnt off by Indian methods of heating 
between the laying on of fresh balls of 501b. or 100 Ib. each than 
these could add to it?” I have yet to learn that heating in a 
charcoal fire would burn iron to that extent that in attempting to 
—_ it for welding a small piece to a larger one the latter would 
ose more than was added, for if that be the case, how could turners’ 
tools—which are certainly so produced in India—ever be steeled ? 
Indeed, here is at once a pro rata answer to Mr. Mallet’s stric- 
tures ; there is, further, this, that with charcoal iron, and in a char- 
coal fire, scale or oxide does not form so quickly, or become so 
thick, as in a mineral fuel one—as he will probably find if he 
care to see iron prepared for best-tinned sheets—and hence 
a lesser difficulty in “ sticking together,” as ke is pleased 
to call it. In another part of my censurer’s letter occur 
these words: “‘How were these diminutive balls hammered 
when laid on by any method of hand labour without the men who 
handled the sledges being scorched to death?’ Will Mr. Mallet 
‘oe explain, if this be so, how natives of India, with nothing on 
ut coarse “ dungarry ” drawers, are able to attend to the tapping 
of a blast furnace, guiding the metal down the sow to the pig 
beds, to the working of a cupola and air furnace, the carrying of 
shanks of seething metal through a foundry already half full of 
red-hot castings, with nothing on their feet but wooden sandals, 
and in many instances, but a cloth around their loins, and yet, 
been unequal to using sledge hammers over diminutive balls of 
from 50 1b. to 100 lb. weight, without being scorched to death? I 
have always understood that the heat of molten cast iron is very 
far higher than that of any possible form of wrought; and yet 
having seen natives of the Madras presidency do what I have just 
asked Mr. Mallet to explain, I am twitted about the ‘‘ scorching 
radiation of the mass,” and my want of being, @ fortiori, practically 
acquainted with heavy forge work. Does not the gentleman 
who sv sharply rebukes me, see that building up a column from 
“bits of iron, each only 501b. or 1001b. weight,” is not heavy 
forge work, and that as far as radiation from the mass goes, the 
very process I have indicated does away with the necessity of it, 
the column, ever having been heated as a mass. 

On looking over what I wrote on this question, I cannot find 
that I ever supported my views by “‘ gratuitously assuming that 
the whole pillar is an unsound mass of balls merely stuck to- 
gether superficially.” The word “‘ unsound” does not once occur 
in what I said; and as to the gratuitous assumption, Lieutenant 
Spratt’s evidence as to the iron of which it—the column—is made 
appearing to have been originally in blooms of about 50 Ib. weight, 
seems rather in favour of any assumption in the case being 
gratuitous on the part of my contradictor. Possibly it may not 
be within Mr. Mallet’s knowledge that Easterns possess strange and 
wonderful manipular dexterity. He will, perhaps, check at the 
statements that a carpenter of Malabar will make a plank as dead 
smooth, using only a chisel without a channel, as an Englishman 
could do with a plane ; that the former can hold things between 
his toes as in a vice, and that native smiths very frequently work 
sitting down ; or that out of one of the very “‘ mooties ” I named 
the latter will forge for you either a penknife blade or a 10 Ib. ham- 
mer. However ungracious direct contradiction may aj , I must 
insist on the fact that I have seen such weldings as Foon spoken 
about effected ; and further, that even ‘‘in the ways now familiar 
to Indian metallurgy of iron,” and without any extraneous assist- 
ance, such a column as that of the Mosque of the Kutab could be 
manufactured in the manner I have mentioned. So far as “‘ trip- 
ping lightly over difficulties by shutting one’s eyes to some or all of 
them, however ready and frequent a practice, is not the path to 
truth and knowledge,” which are almost the concluding words 
of Mr. Mallet’s letter, I must be permitted to say, and some of 
your readers will doubtless believe me, that there was no 
tripping lightly about the matter. That I thought seriously 
of almost every word I wrote, and that had I not had that 
practical acquaintance, earned through many a long day and weary 
night of watching, not only by the blast furnace, but in the forge 
and smiths’ shops at Beypore, as well as constant visits to spots 
where the natives smelted the Nellumboor ore, but none of which 
apparently is conceded to me by your correspondent, I should 
never have ventured to offer the opinion I did, yet which, until it 
is contradicted by some one who has seen what Indian ironworkers 
can do with Indian iron, I shall, ge as it is by the evidence 
of Lieutenant Spratt, continue to hold, as at all events the only 
reasonable approach to the solution of the probl i 
which has yet been advanced or received confirmation. 

Just a word about the mark of acannon shot. Can Mr. Mallet 
furnish me with any data as to the angle at which the impact took 
place ; or can he account for the fact that a bullet will sometimes 
glance off a substance we deem far too weak to turn it aside? 
‘When Mr. Mallet can bring practical evidence that my theory is 
false I shall only be too happy to say, in the words inscribed on 
another column not unknown in history, 

Primus Idumceas referam tibi, Mantua, palmas. 


GEORGE M, FRASER. 
Camberwell, 28th January, 1873. 
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ON THE MECHANICAL MEANS OF REMOVING THE PROSTRATE 
OBELISK OF ALEXANDRIA TO ENGLAND. 


Srr,—Had not Major-General Sir James Alexander, with that 
modesty a great man can so gracefully afford, required the opinion 
of others with reference to the proposed transportation of the 
Alexandria obelisk, I should not have ventured to make the follow- 
ing suggestions :—In the first place, the site of the stonemason’s 
yard in which the obelisk is now lying is considerably above the 
sea level, and not well suited for the construction of a canal ; and, 
secondly, the loose sand in the environs is on an average 10ft. deep; 
thirdly, the sea is so shallow that very long ways would be re- 
pecs for the launching ; and, fourthly, in as any amount 
of brute force can be obtained on the spot—as of old—at but a 
moderate price, it is not advisable to use skilled labour, which is 


ta a sable Sos - tpininient tating 
y ion is simp itself. consists 0: u 

round the obelisk itself Poli or i y solid wooden casing, 90 
as to ‘orm the square obelisk into a long cylinder, which can 
thus be easily rolled down to the sea on ladder-shaped baulks of 
timber. Seeing that the bes. the cylinder the easier the trac- 
tion, its diameter will y be made so considerable that the 
timber thus applied will Shouke serve the purpose of floating the 
whole structure after it is rolled into the sea. Once on the brin 

element it will be towed to Whitehall without further trouble, an 

can be hoisted intact, packing and all, on to the embankment, 
either by the risings of several tides or byafewrams. Once on 
terra firma, as before, it will be transported to its site by rolling. 





The weight of the obelisk being about 284 tons, we should require | 
about 320 tons of wood to float it, if the casing were solid through- | 
out, which, however, is not strictly necessary. Taking into con- | 
sideration the weight of the bolts, &e., the diameter of the | 


cylinder would be about 20ft., while its length would be 72ft., or 


of between 6in. and 8in. dia- | 6ft. in excess of the obelisk itself, purposely added at the thicker 


end of the monolith, so as to insure horizontal flotation. The 
timber — can be easily applied to the granite shaft by scraping 
out the sand little by little from under it, as suggested by Sir 
James. The 3in. pi of which the casing would be constructed 
would not be applied longitudinally, but in discs bolted together, 
after the manner of calender rolls on a large scale. I have not 
very carefully estimated the cost, but I should say that by these 
simple means the transport of Pharoah’s Needle to London would 
not cost more than one-third that of the plan proposed, while the 
risk would likewise be considerably lessened. 
J. L. Happan, A.LC.E, Director of Public 
Works, Aleppo, Syria. 





CHEMICAL SOCIETY. 
Thursday, Jan. 16, 1873. 
Professor FRANKLAND, D.C.L., F.R.S., President, in the chair. 


ArreR the minutes of the previous meeting had been read and 
confirmed, Messrs. — Braham, A. Percy Smith, and J. Wills, 
were formally admitted Fellows of the Society. The names of 
Messrs. Edward Dillon, J. Perry, G. Brownen, J. W. a. 
T. C. Sellars, H. Y. Loram, and W. Sharpleigh, were read for the 
first time, and those of Messrs. George Washington Arnott, James 
Scott McGregor, and Cornelius A. Mahoney, were read for the 
third time, after which these gentlemen were balloted for and 
duly elected Fellows of the Society. 

The first paper, entitled ‘‘ Notes on Various Chemical Reac- 
tions,” by Mr. Davies, was then read by the secretary. No. 1 
was on the “‘Formation of Crystallised Copper Sulphide.” The 
author found that when copper is covered with a layer of carbon 
disulphide, and a layer of ammonia is superposed, t the metal 
becomes covered with beautiful green crystals of copper sulphide 
in the course of a few days. In the second note on “‘ Bromi 
Hypochlorite of Lime,” the author remarked that a solution of 
hypochlorite of lime, to which bromine had been added, might be 
advantageously employed, in the place of hypochlorite of lime, for 
the precipitation of cobalt from a solution containing that metal 
together with nickel. The precipitation does not take place in- 
stantaneously, heat being necessary to produce the reaction. The 
third note was on “ Barium Bisulphide.” It was found possible 
to obtain this substance as a fine yellow coloured product by 
shaking a solution of barium chloride with a mixture of am- 
monium —- and carbon disulphide. It is insoluble in 
alcohol, soluble in water, and rapidly dissolved by slightly acidu- 
lated water. 

The secretary then read the second paper, entitled, ‘‘ On Ethyl 
Amyl,” by Mr. Harry Grimshaw. The ethyl-amyl employed in this 
research was obtained by submitting a mixture of ethyl bromide 
and amyl bromide to the action of sodium, it being found that 
the alcoholic bromides were well adapted for this purpose, the 
yield of hydrocarbon being highly satisfactory. By fractionating 
the product, ethyl-amyl boiling at 90 deg. was obtained. It was 
converted by chlorine into a chloride, C; Hi; Cl., boiling between 
140 deg. and 150 deg., and this when treated with potassium 
acetate and glacial acetic acid yielded the corresponding acetate 
accompanied by a certain quantity of heptylene boiling at 91 deg. 
The acetate by treatment with alcoholic potash gave a mixture of 
alcohols which on oxidation yielded an acid whose silver salt had 
the composition C, His Ag. Ov, and a ketone C, Hi, O boiling at 
144 deg. which yielded on oxidation a mixture of valerianic acid 
and acetic acid. The author considers that the mixture of 
alcohols consists of primary isoheptyl alcohol and methyl-amyl 
carbinol, the former yielding on oxidation iso-cenanthylic acid, 
C, Hi; HO, and the latter Popoff’s ketone C; Hix O, which by 
further oxidation yields valerianic and acetic acids. These 
researches point to the conclusion that ethyl-amyl is dimethyl- 
butylene methane. 

The president, after expressing the thanks of the Society for 
this communication, remarked that the present investigation was 
characterised by a singular thoroughness, and it might well be taken 
as a model by other investigators. He was struck by the success 
with which the author had employed bromides in the place of 
iodides, also by the e yield of hydrocarbons which had been 
obtained, notwithstanding the fact that the use of sodium has 
generally a tendency to increase the amount of secondary products 
in reductions of this kind. 

A paper on “‘ The Heptanes from Petroleum,” by Dr. C. Schor- 
lemmer, F.R.S., was thenread by the wae Ina previous r 
the author alluded toa hydrocarbon having the composition c. fis. 
and boiling at about 90deg., which was obtained from Pennsylvania 
petroleum. Thinking it probable that this might be identical 
with ethyl-amyl, he submitted it to a new examination. The 
boiling points of several of its derivatives were found to corre- 
spond with those of ethyl-amyl, and the oxidation of its alcohol 
gave rise to an acid very similar to the corresponding acid from 
ethyl-amyl, also to a ketone boiling at 144 deg., but which, unlike 
that derived from ethyl-amyl, yielded nothing but acetic acid on 
oxidation. Hence it is certain that this hydrocarbon is not 
identical with ethyl-amyl. Its constitution, and that of the 
ketone obtained from it, will form the subject of future investiga- 
tions, The author is, however, inclined to regard it as dimethyl- 
diethyl-methane. During the conversion of the chorides from 
normal heptane into acetates a portion of heptene (hep — 
boiling at 98 to 99 deg. was formed. About half of this cembine 
with cold hydrochloric acid, while the gg gy did not 
unite with this acid until heat was applied. e two isomeric 
chlorides these — were reconverted into olefines, both of 
which boiled at 95 deg.; when heptene boiling at 90 to 91 deg. is 
treated with cold hy: oric acid the greater portion dissolves, 
while not much more than half of the heptene prepared from 
ethyl-amyl combines in the cold with this acid, a heptyl chloride 
boiling at 134 to 137 deg. being formed. 

The president, in returning thanks, remarked that this interest- 
ing paper was a fresh proof of Dr. Schorlemmer’s success in the 
investigation of very complex hydrocarbons, the new method of 
separating the isomeric olefines being likely to be of great service 
to future a 

A paper on “The Vanadates of Thallium,” by Thomas Carnelley, 
was then read by the secretary. In this paper the following salts 
are described :—Thallium ortho vanadate, Th, VO,, or tetravana- 
date, Thiz Vs O1,; thallium Same, Th V2 0O,, or hexa- 
vanadate, The V,_ Oo; beta thallium vanadate, or orthovana- 
date, Thjz V; Ox; g thallium vanadate, or decavanadate, 
Thiz Vio O,,; thallium metavanadate, Th V O,, oro decavanadate, 
Thye Vj. Ox ; anddelta thallium vanadate, or tetrakaidecavanadate, 





Thje Vi, Oy. These salts were obtained either by precipitation or 
by fusing thallium carbonate with the requisite amount of vanadic 


anhydride or of one of the salts already formed. are in 
most instances yellowish precipitates or reddish brown masses, 
Beta silver vanadate, or octovanadate, Agiz Vs Ove, was obtained as 
a dark y+llow dense precipitate by adding silver nitrate to a solu- 
tion of the salt Nai ¥. Ox% +12 He O, this salt, beta sodium vana- 
date or octovanadate, being obtained by fusing ether the re- 
quisite proportions of sodium carbonate and vanadic anhydride. 
lt is soluble in water, but does not crystallise readily. 

e president remarked that these researches were interestin 
as they illustrate the analogy existing between the vanadates an 
the phosphates. 

A communication by T. Kingsett, on the formation of disodic 
hi ios by the action of dihydric sulphide upon sodic chloride at 

igh temperatures, was then read. The author finds that when 
coal gas containing hydrosulphuric re mg a the latter gas in a pure 
state, is passed over sodium chloride heated to ness, @ con- 
— of the salt is decomposed, the prodact being 
sodium sulphide. 

After ing the author for this communication, the presi- 
dent observed that it would be of considerable interest to deter- 





mine the exact amount of sodium sulphide formed under given 
physica] conditionz. 

Mr. Philip Braham then exhibited the apparatus which he has 
devised for the prosecution of eovsienl research } opt ~ er 
scope. A ments were made for observing the aviour © 
belies chon ahasd in different positions with regard to the mag- 
netic field, and when submitted to the influence of the induction 
spark at various pressures. Mr, Braham made some remarks on 
the appearances presented when the spark leaves the conducting 
wire and passes through rarified air, this latter appearing under 
some circumstances to be a better conductor than silver. This 
phenomenon only takes place when there is a break in some part 
of the circuit. 

After expressing a hope that the author would soon communi- 
cate to the Society some of the results obtained with his apparatus, 
the president announced that the meeting would adjourn until 
Thursday, February 6, when the following papers would be read : 
—‘*On Anthrapurpupin,” by W. H. Perkin ; ‘‘On theSolidification 
of Nitrous Oxide,” by T. Wills; and on “‘ Isomerism in the Terpene 
Family,” by Dr. C. R. A. Wright. 





THE ROYAL SOCIETY. 


At the meeting on the 19th ult., Sir George Biddell Airy, Presi” 
dent, and subsequently Dr. Libson, Vice-president, in the chair, a 
communication on ‘* Magnetical Observations in the Britannia and 
Conway Tubular Iron Bridges,” by the president, was received. 
The author described the sensation caused by placing his hand 
against the plates of the bridge as proceeding from a molecular 
shiver which — the iron of these structures in astate of perpetual 
tremor. He was first induced to make the present experiment, by 
consideration of this tremor which ap likely to have made 
the tubes unusually sensitive to the production of induced, and 
perhaps subpermanent, magnetism. The experiments are indeed 
experiences inside of a big magnet. They were actually conducted 
by Mr. James Carpenter, with the friendly co-operation of Captain 
Tupman, R.M.A. The Astronomer Royal laid particular stress on 
the zeal and liberality evinced by the resident officers of the 
London and North-Western Kailway Company, and the readiness 
with which the directors gave their permission. He highly appre- 
ciated the willing co-operation of cial panies to which 
he had occasion to apply in furthering scientific research. The 
observations were made in the axes of the tubes; they concerned 
the disturbed magnetic azimuth, disturbed time of vibration of a 
horizontal needle, and disturbed dip. The principal results are, 
that the terrestrial, transversal, and vertical forces are absolutely 
neutralised, and the terrestrial, longitudinal force is diminished by 
about one-fourth part. 

The results in the Conway Bridge, for transversal and vertical 
action are in perfect agreement with those for the Britannia Bridge, 
but the results for longitudinal disturbance do not present the 
same agreement. The Conway Bridge is, however, nearly at right 
angles to the magnetic meredian ; and it appears probable that ite 
niagnetical state depends on the circumstances of its construction, 
when its Holybead end was in a direction about 48 deg. 50 min, 
west of north, in which portion it would receive much magnetism, 
which the forces subsequently acting on it could not remove. 

An interesting anomaly presented itself in the results for the 
station at the middle of the Anglesey water tube, which induced 
the Astronomer Royal to inquire of Mr. Edwin Clark—the actual 
superintendent of construction of the bridges—whether any 
peculiarity of material could explain it. Mr. Clark immediately 
remarked that this was the tube which, in the act of raising the 
sections of the tube, sustained a fall of several inches, undoubtedly 
straining this tube very greatly. It appears almost beyond doubt 
that this accident is the cause of the anomalous magnetic condition 
of that section of the tube. Mr. Clark remarked that it was an 
interesting matter, if established, and that the result of an accident 
which occurred almost a quarter of a century ago could still be 
traced by the magnetic condition of the tube. Mr. G, Busk, vice- 
president, occupied the chair, while the president read his paper. 

Professor W. C. Williamson next gave a paper ‘* On the Organi- 
sation of Certain Fossil Plants of the Coal Measures.” Dr. Car- 
penter communicated a paper by Captain John C. Wells, R.M., on 
** Observations on the Temperature of the Arctic Sea in the neigh- 
bourhood of Spitzbergen. The observations were made in 1571 
during a cruise in Mr. B. Leigh Smith's sch tS 
She reached 81 deg, 24 min. N. with an open sea before her com- 
paratively free from ice. The efforts for promoting scientific 
discoveries in the polar regions are so universal that England, were 
it not for isolated private enterprise, would occupy a curious and 
unenviable position among the civilised nations of the earth. 

At the meeting on Thursday the 9th inst., Dr. W. Sharpey, 
vice-president, in the chair, a paper by Mr. R. J. Lee on “ Further 
Remarks on the Sense of Sight in Birds,” was read. Prof. Odling 
communicated a paper by Dr, Ed. Divers ‘On the Union of 
Ammonia Nitrate with A ~” & ia nitrate deliquesces 
in ammonia gas at ordi temperatures and pressures, forming a 
solution of the salt in liquified ammonia. To prepare the product 
it is only requisite to a ammonia gas into a flask containing 
the dry nitrate ; but the condensation proceeds more rapidly if the 
flask is surrounded with ice. 

a ee read was by Messrs. J. N. Lockyer and G. M. 
Seabroke, ‘On A New Method of Viewing the Chromosphere,” 
An artificial eclipse is produced by covering the sun's dise by a 
disc of brass. It is, in fact, the replacement of the moon by 

ther sphere, i e, or rather a disc in this method. The 
idea occurred to both authors at different times. The image of 
the sun is formed on a diaphragm, having a circular disc of brass 
(in the centre) of the same size as the sun’s image, so that the sun’s 
light is allowed to pass. The chromosphere is afterwards brought 
to a focus again at the position usually occupied by the slit of the 
spectroscope, and in the eyepiece is seen the chromosphere in cir- 
cles corresponding to the “‘C” and other lines. A certain lense is 
used to — the size of the sun’s image, and keep it of the same 
size as the diaphragm at different times of the year; and other 
lenses are used to reduce the size of the annulus of light to about 
jin., so that the a of light from either side of the annulus 
may not be too divergent to pass ae the prisms at the same 
time, and that the whole annulus may seen at the same time. 
There are mechanical difficulties in producing a perfect annulus of 
the uired size, so one jin. diameter is used, which can be 
redu virtually to any size at pl The p d photo- 
graphic arrangements are as follows :— A large Steinheil spectro- 
scope is used, its usual slit being replaced by the ring one. A 
solar beam is thrown along the axis of the collimator by a helio- 
stat, and the sun’s image is focussed on the oe | slit by a 3 
object glass, the solar image being made to fit the slit by a suitable 
lens. By this method the image of the chromosphere received on 
the photographic plate can be obtained of a convenient size, as a 
telescope of any dimensions may be used for focussing the parallel 
beam which passes through the prisms on to the plate. 




















Tue INSTITUTION OF FoREMEN ENG1NEERS.—The annual dinner 
of this society will be held at the Cannon-street Hotel on Monday, 
Feb, 8th. 

Proposep Grascow Susway.--The private bills of the session 
that has been prosecuted successfully through the different pre- 
liminary stages up to the preseut time, include a project for con- 
structing a subway under the river Clyde from a point near 
Anderston Quay, on the north side of the river and ur, to 
another point near Springfield Quay, in the parish of Govan, on 
the south side. The capital proposed to be raised amounts to the 
moderate sum of £25,000 in shares, with power to raise £8000 by 
loans. The promoters ask for a period of not exceeding five years 
to complete the workr, 
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PUBLISHER’S NOTIOE. 


*.* With this week’s number we issue as a Supplement a Two-page 
Engraving of details of Rolling Mill Engine at the Lackawanna 
Coal and Iron Company's Works, Scranton, U.S. Each number,as 
issued by the publisher, will contain this Supplement, and subscribers 

are requested to notify the fact to him should they not receive it. 


TO OORRESPONDENTS. 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our corre: to keep copies, 

*,* In order to avoid trouble and confusion, we jind it necessary to 
intorm correspondents that letters of inquiry addressed to the 
public, and intended for insertion ia this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

T. 8. (Regent-road).— Weare unable to say. Write to Messrs. Spon, Charing 











T. H. W.—There is no book on the subject, but you will And papers on injectors 
giving the information you require in the * Transactions of the Institution 
of Civil Engineers,” and in those of the Society of Engineers; also in back 
volumes of Tue ENGINgeER. 

A ConNSTANT SuBscRipek —An engine working up to 16-H.P. indwated 
ought todo the work, provided there are no sharp bends in the main, and 
that the pumps are all in good order. It will be better, however, to reckon 
on wanting twenty indicated horse-power. 

W. H. M.—(1) The idea is not new, The material cannot be used in a way 
to make the manufacture remunerative. (2) Borina for water is of no use 
unless the waler-bearing strata can be reached within a reasonable distance 
Jrom the surface. We have no doubt that the sinking of artesian wells 
would prove useful in many places in India, 

A CORRESPONDENT. — We must refer you to Professor Zeuner’s “ Treatise on 
Valve Gears” for an wmvestigation of Allen’s iink-motion, It would be im- 
possivle to give you anything like a general formula for propo: tioning the 
length of the lifting arms, which would apply to all cases, and yet come 
into the svace we can spare you, It must suffice to say that a very good rule 
is to make the short arm to the long arm in the ratio of ‘UTS to “175, the 
length of the link being taken as “300, the angle of advance as 30 deg., the 
outside lap being 024, and the inside lap “005, crossed eccentric rods, and 
enght notches in the arc, length of eccentric rods being about four times 
that of the ink. 





GAIFFE'S BATTERY, 
(To the Editor of The Bngineer.) 

Sir,—Tlaving seen in the ‘* Notes and Memoranda” of your impression 
of the 17th inst. au account of Mr. Gaiffe’s new battery; I made a cell 
according to your description, and on trial I find it gives about one-tenth 
of the power of a Smee of the same dimensions, and not one-third of a 
Bunsen, as stated. Can anyone who has tried the battery give me any 
information of their results, and whether there is any peculiarity in the 
management of the battery not mentioned in your “ Notes?” 

Rugby, January 29th, 1373, G. M.S. 





SUBSCRIPTIONS: 

Tue Evoineer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of preferred, be supplied direct 
Trom the office on the following terms (paid in-advance) :— 

Half-yearly (including double number) .. .. «. £0 14s. 6d. 
Yearly (including two double numbers) .. . £1 9s. Od. 

If ervedit occur, an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER ws registered for transmission abroad, 


FOREIGN SUBSCRIPTIONS. 

Ja consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
ut these rates, will receive THE ENGINEER weekly, and post-free. 

Subscriptions sent *by Post-office Order must be accompanied by a letter of 
advice to the publisher. 

Remittance by Post-office Order. 
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ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings ; 
and, when the advertisement is wnder one inch in depth, each line after- 
wards, ninepence. The line averages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. All single 
advertisements from the country must be accompanied by stamps in 
payment. 

ADVERTISEMENTS CANNOT BE InsERTED UNLESS Deviverep payors Six o'cLock ey 

Tavrespar Evenine in cach Warn. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tue Enainger, 163, Strand. 











MEETINGS NEXT WEEE. 

Society or Encinegrs.—Monday, Fe 3rd, at half-past 7 p.m., 
6, Westminster-chambers, Victoria-street, 8.W., when the statement of 
accounts for 1872 will be The president will present the premiums 
awarded for papers read during the year 1872, and will deliver his in- 
augural address. 

Tue Lystirution oF Civit Enoingers. -Tuesday, February 4th, at 
8 p.m. : (1) discussion “On Cylindrical Foundations ;” (2) “ The Relative 
Advantages of the 5ft. Gin. Gauge and of the Metre Gauge for the State 
Railways of India, and particularly for those of the Punjaub,” by Mr. W. 
T. Thornton, Secretary, Public Works Department, India Office. 

Tue CuemicaL Sociery.—Thursday, February 6th, at 8 =. 3 “Ga 
Anthra) urine,” by W. H. Perkin; “Isomerism in the Terpene 
Family of drocarbons,” by Dr. C. R. A. Wright; ‘“‘On Aurine,” by R, 
8. Dale and C, Schorlemmer. 
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HEAVY GUNS AT SEA. 

Tue papers read at the Royal United Service Institution 
are generally so sound and oa eet, that we feel 
some regret in noticing one which affords a complete ex- 
ception to the rule. e paper to which we allude, “On 
the Bessemer Saloon as applied te Training Guns at Sea,” 


was read on Monday = by Lieut.-Col. Strange. The 
author evidently felt that an apology was due to the 


' stating very plainly that the propositions he put forward 





members of the itution for the character of the matter 
which he supplied ; and while ae avoiding details © 
he protected himself still further from adv i 


were intended only to elicit discussion; and to do him 
justice, he afforded no grounds for assuming that he warmly 
advocated them. How, under such circumstances, he came 
to write the paper at all we shall not pretend to say. 
Briefly stated, its purport went to show that the system of 
mounting cabins or saloons on board ship, patented by Mr. 
Bessemer, might be applied with advantage to the working 
of heavy guns at sea. But this proposal would not in itself 
have supplied sufficient matter, and Col. Strange, therefore, 
went on to discuss the whole question of armour or no 
armour, expressing his opinion that armour was worse than 
useless, principally because Mr. Bessemer could 7 a 
gun which would throw a 5-ton projectile, with a charge 
of 400 lb. of powder, such guns of course being sufli- 
ciently powerful to set all armour at defiance; and 
he went on to add that it would be proper to build 
a fleet of gunboats, each carrying one of Mr. Besse- 
mer’s great guns, mounted on one of Mr. Bessemer’s 
steady platforms. Our naval and military friends will not 
be surprised to hear that during the ensuing discussion 
these propositions were completely demolished by Captain 
Selwyn and Commander Dawson, and thus the high 
character of the Institution was fairly maintained after all. 

We believe we only do Mr. Bessemer justice when we 
assert that no one is better aware than he is himself of the 
unsuitability of his ‘steady saloon principle for use in 
mounting heavy guns at sea. In fact, it could not well be 
otherwise, for no one has had so much experience with his 
invention, or has given the subject so much thought. It 
is the misfortune of inventors that the moment they apply 
any well-known principle to a particular purpose in a way 
not before generally recognised as being possible, they are 
liable to be beset by a host of friends ready to suggest a 
multitude of other applications of the same principle, 
without the slightest regard to the fact that, however well 
adapted a given mechanical combination may be to a 
required specific 7: it by no means follows that it is 
equally applicable to every other purpose which possesses 
some similarity, more or less remote, to the first. Mr. 
Bessemer appears to be in this predicament, and to find 
it no easy matter to teach his friends moderation in 
their zeal. We once knew an engineer of some talent 
who invented a very neat donkey pump. He invited many 
to see this pump at work. Generally speaking, those who 
saw it became enthusiastic as to its merits, but as a rule, 
they all wound up by saying, “Exactly the thing for a 
steam fire engine.” Now the inventor was well aware that, 
however suitable for feeding boilers, it was not suitable at | 
all for a steam fire engine, so the statements of his friends 
greatly disgusted him. At last he asked a man on whose 
judgment he placed much value, to go and see the pump 
in operation, and give him his opinion of it. This gentle- 
man went into every question of cost of manufacture, &c., 
and reported unfavourably. This the inventor could have 
got over ; but the reporter, with the amiable intention of 
taking away the sting, added a species of postscript to this 
effect: “ Although the invention could never be made com- 
mercially successful as a donkey engine, it could be applied, 
I think, with much advantage as a steam fire engine.” 
This was the last straw, and the inventor abandoned his 
patents and turned his attention at once to something else. 

(ir. Bessemer is, we fear, in a fair way to a similar fate. 
Already a host of applications of his system are talked 
about, and there is a prospect that the Bessemer saloon 
will be swamped by the sea of “suggestions” which rolls 
round it. 

Of all these, none is more forced or artificial than that 
embodied in Col. Strange’s paper. Either very heavy guns 
must be mounted on ships of great size, or in gunboats, 
that is to say, vessels of 600 tons or so ; for it is difficult-to 
see of what use a 35-ton gun could be in amuch smaller craft, 
unless, indeed, the craft never was expected to leave the 
sheltered waters of a harbour. If the gun is to be mounted 
on a ship, it must be hung so high that when the ship 
rolls, say, to leeward, the gun can be fired to windward 
without sending the projectile through the deck. If this 
be so, the height of the armour protecting the gun must 
be increased in proportion, and the portholes must also be 
vertically augmented in area until the armour would 
become almost useless. Again, it is impossible to buildaman- 
of-war which will not a It appears, therefore, that not 
more than one gun could be mounted on boardaship, however 
large, because the further we get from the centre, or 
transverse midship line, the greater will the pitching 
aud ’scending motion become, and the guns will be moved 
up and — down vertically through very considerable 
distances whenever there is any swell on. The great 
difficulty encountered in working heavy guns in a sea has 
lain, not in taking aim, but in controlling the motion of the 
gun in a sea; but Captain Scott has dis of this diffi- 
culty in a way which really leaves Mr. mer no room 
for improvement ; and we believe that all our nautical 
readers will agree with us that the only advantage which 
mounting guns on the Bessemer saloon system would confer 
would be dearly purchased at the cost of the n 
limitation in the number of guns carried, and the great 
elevation at which they should t be fought if any advantage 
was to be gained from the new system of mounting. 

If the scheme be unlikely to succeed in the case of ships 
of war of 6000 or 7000 tons burden, it is still more un- 
likely to prove applicable to the case of what has been 
a Warner Ay ned that is to say, a —— of 

ittle gun each mounting one hea n, and relyi 
on their nom dimensions for iapeniay Sons an aomye 
fire. - If the sea were smooth when an action was pro- 
gressing, these cockle-shells would be steady enough not 
to n a Bessemer platform. If the sea were rough, 
they probably could not take any part whatever in a naval 


en ment; and if they could, no possible device would 
y the gun; the little craft would toss and pitch in a way 
utterly to baffle human ingenuity. In one word, before the 


Bessemer saloon system can be applied su y in 
practice, the construction of our ships of war must be com- 
pletely altered ; so that the may be fought without 


this arrangement is not likely soon to be adopted. No- 
thing will give us more pleasure than to see Mr. Bessemer’s 
invention, as applied to Channel steamers, fully and fairly 
tried, and to confess, when it has proved successful, that we 
have been mistaken concerning its merits as a means of 
preventing sea-sickness. But we hold that it would Le 
simply waste of the public funds to spend money, as sug- 

by Colonel Strange, in experimenting with tle 
same system as a means of mounting heavy guns, Ex- 
periment can, in this direction, teach us nothing which we co 
not already know perfectly well, and therefore experiment 
cannot add to our know] If the laws determining tle 
occurrence of sea-sickness or immunity from nausea were *s 
well defined as the facts concerning the working of heavy 
guns at sea, it would be waste of money to fit a Bessem er 
saloon toa Channel steamer. There isa possibility, howev: r, 
that the saloon will give comfort to many persons wi 
would otherwise be wretched; but it is certain that t' 
system cannot be applied to the working of heavy gu: s 
without introducing difficulties and objections which : 0 
inventor could overcome unless he were left at liberty 1 
dictate the conditions under which every future naval 
battle should be fought. 


FURNACE GAS ENGINES. 
Art a time like the present, when coal possesses an ex 


| traordinary value, every scheme fo: effecting economy i: 
| in its use as a means of producing power deserves attention. 


We make no apology, therefore, for placing before our 
readers a suggestion which, however crude, can be demon- 
strated to be sound in principle, and only needs, indee:’, 
some considerable exercise of inventive talent to be reduced, 
as we believe, to successful practice. In many text books 
will be found a comparison between the efficiency of heated 
air and steam as motive powers ; but these comparisons, 
although always in favour of hot air, are usually put into 
a complex form, which renders them unintelligible to those 
who do not possess considerable mathematical knowledge. 
We propose here to show how hot air may be made to 
operate an engine in a way which eliminates many of the 
objections which have hitherto told fatally against the use 
of that fluid as a power-producing agent, and at the same 
time to utilise the suggestion as a means of putting in a 
very clear light the great economy which can be gained by 
the use of air instead of steam for the required purpose. 
We have already given one or two of the broad features of 
the scheme to which we allude, but we have not given any 
details to show the economy which might be secured by 
its adoption. 

The paramount objection to the use of heated air lies in 
the fact that the cylinder, piston, and working parts 
generally, are burned out and destroyed by the high tem- 
perature of the heated air, its extreme dryness, and the 
impossibility of securing efficient lubrication. To over- 
come this difficulty it is essential that the air used should 
have a very moderate temperature, that is to say, it should 
not exceed 300 deg. Fah. A second defect in hot air 
engines, and of hardly less importance lies in the difficulty of 
heating the air. Dry gases take up heat very slowly from 
metal surfaces, and to obtain anything like a successful 
result the body of air passing over a hot surface must be 
much subdivided and broken up, and the surface should be 
very considerable in extent. Both these objections can be 
disposed of by admitting nothing but comparatively cold 
air to the working cylinder, and by heating the air which 
has to be heated, by direct contact with the burning fuel. 
In applying this principle in practice it is evident that we 
must go to work by a somewhat roundabout method. It 
is obvious that if we could establish a vacuum and main 
tain it, we could operate an engine with the ordinary 
pressure of the atmosphere, the exhaust from the cylinder 

ing thrown into the vacuum. It is clear, therefore, 
that, granted the vacuum, it is possible to work an air 
engine with cold air. Again, if we think proper to aug- 
ment the pressure, we may raise the temperature of the 
air supplied to the working cylinder in a closed vessel, the 
cold air being supplied to this vessel by a pump. It 
is a prominent feature of the scheme to which we 
now call attention, that the hot air is used almost 
exclusively to produce a partial vacuum into which 
the cylinder, working with cold or nearly cold air, shall 
discharge its contents at each stroke, To effect this object 
it will te necessary to provide a close vessel, which, for 
convenience, we may call the condenser. This we shall 
suppose to be full of cold air to begin with. It is then placed 
in communication with a lofty stack or a fan, as the case 
may be, and the cold air is drawn out and replaced by the 
products of combustion from a suitable furnace. all the 
openings are then closed, and the air cooled down, When 
it has cooled to its minimum temperature a ial vacuum 
will be left ; into this the engine will discharge. When 
the vacuum has been sufficiently vitiated, hot air will be 
again introduced, and the cold air expelled or warmed up, 
and this process will be a in a way to satisfy the 
working conditions. We shall for the present enter into 
no details, but we believe it may be shown that the con- 
densers, two or more of which will be required with each 
engine, may be of very moderate dimensions. Instead of 
going into particulars of the arrangements and mechanisin 
required, we shall content ourselves with drawing a nume- 
rical comparison between such an engine and a steam 
engine working under nearly the same conditions. 

A pound of ordinary coal, supplied with sufficient air 
for its complete combustion, will represent the discharge 
over the bridge of the furnace of 24 lb. of gas, by far the 
larger proportion of which was previously atmospheric air. 
We may, indeed, without introducing an appreciable error, 
deal with the products of combustion as so much air. At 
the normal temperature of 60 deg. Fah., 24 lb. of air will 
occupy 320 cubic feet. Making certain allowances for loss 
of heat, we may safely assume that the gases will have a 
temperature of 1500 deg. when delivered into the con- 
denser, and at this temperature the volume will be 
increased to about 1200 cubic feet. If we suppose, then, 
that the condenser holds 1200 cubic feet, it can be filled 





any protection from armour in very large ships, and at a 


with gas at a temperature of 1500 deg. at atmospheric 


erse criticism by great height above the deck; and we venture to think that pressure, and weighing 241b. By cooling this 24 1b. of gas 
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down to 60 deg., its volume will be reduced for the same 
pressure to 300 cubic feet; or the volume remaining unal- 
tered, the pressure will be reduced to about one-fourth of that 
of the atmosphere, or say to a little under 41b. As the engine 
exhausts into the condenser the vacuum will be vitiated, 
the available pressure on the piston descending from about 
1llb. to nothing ; but a little reflection will show that 
even under these conditions we can reckon on an available 
average pressure during the whole time the condenser is 
being refilled of 1} =541b. per square inch. It is 
possible, however, to maintain a much higher working 
pressure than this by means which will suggest themselves 
no doubt to our readers, Taking the case, however, as it 
stands, we find that each pound of coal will give us the 
equivalent of 900 cubic feet of air at a pressure of 54]b. on 
the square inch, even assuming that all the heat. sent into 
the condenser is wasted. Now let us see what a pound of 
coal will do for us under the same conditions when actuating 
a steam engine. 

We shall suppose, then, that a steam engine works at 
atmospheric pressure and without expansion. A pound of 
coal will in a fairly good boiler produce 240 cubic feet of 
steam of atmospheric pressure. We may take the best 
vacuum which can be got in practice as representing an 
available pressure of 131b. on the piston. The comparison 
then will lie between 900 cubic feet at 5:5 Ib. pressure, and 
240 cubic feet at 131b. pressure ; and 900 x 55 = 4950, 
while 240 x 13 = 3120 ; so that the hot air engine will be 
more economical of fuel than the steam engine in the ratio 
of 4950 to 3120, or about as five to three. To render this 
calculation clear, let it be supposed that in the case of the 
hot air engine we have a piston moved through a distance 
of 900ft. by a pressure of 5°5 Ib.; then the total work done 
will be 4950 foot-pounds, whereas in the steam engine we 
have a piston moved through a space of 240ft. with a pres- 
sure of 131b., equal to 3120 foot-pounds. It will be 
pointed out, of course, that the comparison should not be 
drawn between a steam engine of the most uneconomical 
type possible and the air engine. We shall therefore 
assume that by expansion the efficiency of the steam is 
augmented three times, a result which it is difficult to 
obtain in practice. The comparison will then stand be- 
tween 9360 and 4950, from which it would appear that a 
first-class steam engine would be nearly twice as economical 
as a furnace gas engine. 

But so far we have completly neglected the fact that the 
whole of the heat sent into the condenser with the air is 
supposed to be absolutely wasted, although it is evident 
that it can be made available just as the waste heat 
has been made available in Ericsson’s caloric engine, 
by the use of a regenerator. If this heat is utilised to 
the last degree, the furnace gas engine will far exceed the 
steam engine in economy of fuel; but we will suppose, for 
example, that means are devised by which the hot air in 
cooling down heats the air to be used on the piston to, 
say, 300 deg. If we take the coefficient of the expansion 
of air at a constant pressure, as 0°002 per degree of 
Fah., which is a little less than the true coefficient, we 
find that by heating the 900 cubic feet of air to be 
worked through the engine, under the conditions we have 
stated, to 300 deg., we shall increase its volume to 1440 
cubic feet, and the efficiency of the air engine would then 
be represented by 7920 foot-pounds, instead of by 4950 
foot-pounds ; but this is not all. The 900 cubic feet of air, 
at 300 deg., represents but 270,000 air units; while 300 
cubic feet, multiplied by 1500 = 450,000 air units. It is 
clear, therefore, that, after the air for the engine had been 
heated to 300 deg., a considerable margin would still re- 
main for heating the air used in creating the vacuum. It 
is not necessary, we think, to extend the calculation, but it 
may be shown that, under proper arrangements, it would 
be possible to get as much work out of 1 Ib. of coal, by 
means of a furnace engine, working with air in the 
cylinder of but 300 deg. temperature, as could be got out 
of 21b. of coal in a first-class steam engine. 

There are certain situations in which the space occupied 
by the condensers, &c., would be of no conceivable import- 
ance; but it must not be supposed that large condensers are 
essential to the scheme. The entire question of success or 
failure depends on the possibility or impossibility of cooling 
down hot air with great rapicity. iF it is possible, for 
example, to cool down air at one-fourth of the rate at 
which steam is cooled down, then we should in the hot air 
engine have four condensers, instead of one as in the steam 
engine; and these condensers need not be very much larger 
than the cylinder. As a compensation, we should require 
no boilers, and the condensers would not occupy nearly so 
much space as the boilers would take up. 

We have already stated that the suggestion embodied in 
what we have just written is crude, but we have said quite 
enough to demonstrate the possibility, in theory at least, 


of working an engine with furnace gases. That great | £¢ 


economy would follow from the adoption of the principle 
is generally admitted, and several attempts have been made 
to apply the principle in practice, as, for example, by 
Cayley and Gordon. Such engines have always proved 
unsuccessful because they were worked by the hot gases 
direct, and the piston and cylinder were accordingly 
quickly cut to pieces. We have endeavoured to sketch an 
arrangement which would render the use of furnace gas com- 
patible with a low temperature in the cylinder. That there 
are great difficulties in the way of carrying the principle 
into practice no one knows better than we do; but the 
history of every successful invention is a record of triumph 
over difficulties, 


THE LESSON FROM DUNGENESS. 

Ir anything could add to the distress with which the loss 
of the Northfleet by having been run down while riding at 
anchor, has been read, it is the reflection that by far the 
greater part of the fatal consequences of the running-down, 
which so soon followed, ny to sheer negligence and 
want of forethought. The Northfleet lay surrounded by 
other ships, close to help from the near shore, and from 
Dover bour. She fired rockets and blue lights as 
signals of distress, but she fired no guns. Rockets or blue 


lights, or both, may mean anything—signals for a pilot, 





or anything else one may imagine. They are not neces- 
sarily signals of distress at all ; and in so far as they were 
seen at all—for grave doubts suggest themselves whether 
there really was a watch awake.on board many of the 
other ships at anchor around—were in fact misunderstood. 
The firing of guns appears to be more widely accepted 
amongst nautical folk as a signal of distress, though 
that, too, is certainly liable to mistake as heretofore prac- 
tised. Had the Northfleet been able to combine gun 
firing with her rockets and blue lights, it is highly pro- 
bable that no mistake as to her distress could, for a moment, 
have existed ; assistance should have been prompt from all 
parts around, and her three hundred souls might have been 
now alive. She had a signal gun on board ; it was loaded 
and an attempt was made to fire it, but the vent was found 
to have been stopped up with white lead, which had har- 
dened and could not be removed, so the only means to fire 
a tolerably certain signal of distress was a spiked gun. 
This barburous mode of stopping the vents of signal guns 
in merchant ships is so common that it is no subject of 
wonder; nor, perhaps, ought the slightest blame for it in this 
instance rest on the heroic memory of Captain Knowles 
who had been but a day or two in command, and must have 
had his hands full of other matters. Nevertheless, this bit of 
hardened white lead was, in all human probability, the 
efficient cause of the drowning of some hundreds of people. 
What can be more obvious than this, that the Trinity 
House, and the Board of Trade, and the Admiralty, or 
whatever other authorities control nautical matters in our 
own seas, should fix upon one simple code of signals to 
mean distress and nothing else, and that Parliament, if 
necessary, should compel the adoption of this in all British 
bottoms. For many reasons rockets and guns together 
should be used, and each method of signalling should be 
distinctive in its way. 

We are not practical fire-work makers, but we have no 
doubt that rockets can be made by admixture of chlorate or 
nitrate of strontian to deliver a stream of crimson fire, 
and on bursting to throw out, say, green stars. Let such 
rockets, or any better or more distinctive, if produced, be 
consecrated for distress signals, and their use at sea or on 
our coasts for any other or false purpose become a punish- 
able offence. 

As to guns, single discharges made at irregular intervals 
are uncertain as distress signals, and like common rockets, or 
blue or red lights, may mean anything. Let two discharges 
in quick succession—say, while one can count five slowly 
—be the gun signals for distress, and to be used at seafor that 
only under like penalty. "Whatever the form of gun, let it 
be compulsory that the vent be kept stopped by a short 
bronze plug or pin, with a sufficiently large ring or head, 

ut into the vent with a little melted paraffin. This can 
* easily removed, no matter how long in the vent. For 
merchant ships not carrying cannon or more than one 
signal gun, a kind of short double-barrelled carronade 
might be provided, so that being loaded in the usual way, 
the lanyards of the two friction tubes could be drawn in 
the quick succession as we have indicated. With two or 
more guns on board the same quick succession can be 
secured by obvious means. If authority be good at any 
time or place, it surely must be in securing, by all the 
sanction of law, uniformity and certainty as to signals of 
maritime distress, yet at present that seems quite neglected. 
Better and more noticeable riding lights appear also to 
be needed, and possibly more effective legal control over 
ships’ crews, and severity in respect to smart penalties in 
case of proved neglect of maintaining constant, wakeful, 
and efficient deck watches at night. 

Cork mattresses for emigrant ships have been talked 
about for years; their utility is obvious, why should 
parsimony or negligence be longer permitted to delay their 
adoption, or that of some cheaper substitute possessing the 
same buoyant powers! 
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In resuming our consideration of the contents of the 
journal above named, which at one time we had intended 
to take categorically, those which at the moment appear 
from various circumstances to have the earliest claim on 
our attention are the papers on “ Napier’s Differential 
Friction Gear for Reversing Rolling Mills,” by R. D. 
Napier, Glasgow, 2nd “On Reversing Rolling Mills,” by 
Mr. Graham Stevenson, Airdrie Engine Works, Airdrie, 
together, of course, with the very interesting discussion 
which followed their reading. The broad distinction 
between the systems respectively advocated by these two 
ntlemen is evident enough to practical men from the 
titles alone ; but taking Mr. Napier’s first, it seems 
well to give, in as few words of his own as may be, the 
essential of the potariete he advocates. He says :— 
“ What [have called the mainspring of these arrangements 
is a friction brake which can be so adjusted as to 
be perfectly self-holding, and yet can be easily 
slacked.” “The models I have referred to in the second 
place represent a single-acting differential friction clutch, 
which is an arrangement for driving machinery through 
the instruwentality of a differential friction brake. It is 
used for driving machinery that has to go in one direction 
only, and which has to be stopped and started while the 
shafting or wheelwork that transmits the power is in 
continuous motion.” And: “The model referred to in the 
third place is that of a pair of reversing differential friction 
clutches such as we apply for working planing machines, 
bending rolls, and other reversing masiiens of compara- 
tively moderate size ; and the only difference between this 
arrangement and that which we are now supplying for 
reversing rolling mills is the introduction in the latter of 
what we call a thrust biock between the differential lever 
and the friction wheel, which takes by far the largest part 
of the strain off the driving wheel or crank-pin, and com- 
municates that strain to the friction wheel. We intro- 
duce this thrust block whenever any great strain has to be 





transmitted.” To this Mr. Stevenson replies that, “It 
comprises a certain soundness in its principle, having failed 
simply from not being applied in a proper manner ;” and 
Mr. Walker, who read a paper at a former meeting 
of the Institute, is quoted by Mr. Stevenson as 
having said, “They made a wrought iron strap to 
go round the drum without any lining,” and when 
they got into trouble with the strap, “they lined it 
with wood, and in that way they got over the difficulty 
entirely.” But, says Mr. Stevenson, if they got over one 
difficulty it was only to get into another; and he asserts 
that, in consequence of the rapid wear and inevitable vary- 
ing of the configuration of the wood-lined strap, the springs 
intended to relieve it from the drum had to be readjusted 
every twelve hours; and he continues to the effect that the 
consumption of grease was enormous, requiring appli- 
cation every half hour, costing nearly £8 per week, and 
that, notwithstanding this, the iron strap wore down some- 
thing like three-fourths of an inch in ten days; that this 
wearing down was very unequal, and that the strap gripped 
so suddenly and with such a wrench and shock to the ma- 
chinery as at times to be little better than the old claw 
clutch. In the discussion which followed, Sir John Alleyne, 
who certainly has no little experience, said very distinctly 
that one of Mr. Napier’s machines had worked most satis- 
factorily at the Butterley Works; that it was far simpler than 
the complication of Mr. Stevenson’s; that it would adjust 
itself; that as the drums wore out the levers followed and 
acted in the most beautiful way; and that, in fact, as wearing 
occurred the lever adapted itself to the drums; and referring 
to the only difficulty—a slight tendency, from the machine 
running so fast, to heat, he entirely took any blame that 
might attach thereto on his own shoulders, because he had 
insisted on a much larger drum being used than the one 
Mr. Napier advised, which he now thought would have 
been amply sufficient. A very strong point was also made 
by Mr. Daniel Adamson, Newton Moor, Hyde, when re- 
marking on the differential clutch, which he considered one 
of the most beautiful arrangements that had ever come be- 
fore the Institute. He added that, “It was self-acting and 
self-contained; that it did not, and could not, put one 
fraction of strain upon the clutch gear unless the work to 
be done was on the rolls. The work on the clutch was just 
equal to the draw, and the strength exerted would be ex- 
actly equivalent. In others, where the friction by incline 
or cone surface was brought into use to drive rolls, they 
must necessarily have a strain upon the reversing gear 
equal to the maximum work performed in the rolls, and 
they must never be relaxed during the whole of the time.” 

Proceeding now to the consideration of Mr. Stevenson’s 
plan, we must admit that the opening portion of his paper, 
if somewhat bitterly put against other systems than his 
own, is, at all events, a very comprehensive and complete 
review of the principal attempts which have been made to 
produce effective reversing mills. Commencing by remark- 
ing on the sudden shock resulting from the employment 
and the loss of power which he says are inseparable from 
the reversing engines which Mr. Ramsbottom introduced, 
he proceeds, and we think very justly, to say that the aim 
of all good engineering practice is to prevent excesses of 
strain in oe at | motion to all kinds of machinery, 
and that perhaps it is more desirable that this excess 
of strain should be avoided in heavy iron rolling mills 
than in any other rotating machines. Noticing, then, 
that at the Motherwell and Mossend Ironworks, as also at 
Parkhead Forge, the claw clutches have been worked with 
surprising freedom from breakages, he states that in larger 
and faster going mills they are not regarded with satisfac- 
tion, the disfavour increasing in proportion to the aug- 
mentation of speed and power. He also mentions 
endeavours to soften the engaging stroke of the claw clutch 
by attaching cushions or buffers to the prongs or frictional 
slip couplings between the pinions and the connecting 
spindles of the rolls, with the intention that they shouid 
allow a yield to the extent of, say, one-twentieth or one- 
thirtieth of a revolution, and that at Jarrow, Mr. Bladen 
had made a somewhat successful attempt in this direction, 
but points out that the effect of any of these is that it is 
impossible to disengage them when a plate or bar is 
between the rolls, from the fact that the very strain which 
holds the claws in contact when at work, locks the m, and 
resists any effort at severance. Referring also to Mr. Rams- 
bottom’s coupled reversing engines, which require the 
giving up of the fly-wheel momentum, and, indeed, to many 
other systems which we have scarcely room to mention, he 
proceeds to a description of his gear wheels and conical 
clutch, which we give in his own words :— 

‘The shaft carries two spur wheels, which, by means of well- 
known arrangements of gearing, are continuously driven in oppo- 
site directions, The wheels are formed with hollow conical rims 
to frictionaly engage with convexly-coned parts upon a duplex 
sliding piece between them, and they are fixed on elongated bosses 
carried on brass bushes on the shaft, whilst collar pieces are 
bolted on the shaft in halves to sustain the end thrust of the 
coupling action. The position of each brass bush is assigned in 
such a way that the plane of the centre of gravity of the wheel may 
be at the middle of its length, or as nearly so as possible, whereby 
a tendency of the wheels when running loose to wear the bushes 
conical will be avoided, For this purpose the bushes are elongated 
at their inner ends, and to admit of such elongation the clutch 
piece is made bell-shaped, as shown. The convexly-coned parts of 
the clutch ag are made in se te segments, fixed and adjusted 
by screw bolts, and on wear taking place they can be readjusted with 
the greatest facility. The conical surfaces are by preference made 
as shown, with a very acute inclination to the shaft, and the 
angle should in no case exceed half a right angle, for as a right 
angle (that of a plain disc) is approached, not only is a much greater 
pressure required to give the requisite bite, but the action of 
getting into contact is also more sudden and liable to produce in- 
jurious concussion, The duplex-clutch piece is moved to put one 
or other of the wheels into gear by a transverse key of hammered 
cast steel working in a slot cut through the shaft and fixed ina 
rod or spindle. The spindle is moved by means of a steam or 
hyd@raulic cylinder; but I prefer steam to hydraulic pressure, as 
the elasticity of the steam renders the ongagin g action both more 
gradual and the reversals more speedy. The contract pressure 
required is very little; and a very small-sized steam cylinder, 
working through levers, is quite sufficient to give the requisite 
driving grips.” 

In the discussion which followed, Mr. Richards (Ebbw 
Vale) defended the Ramsbottom engines from Mr. Steven- 
son’s accusation of excessive wear and tear—and said that 
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the engine on this principle at those works—driving a 
30in. mill, and having a pair of 50in. cylinders, 4ft. stroke 
+-had been working night and day, making rails 50ft. or 
60ft. long, without the slightest hitch or trouble whatever; 
and Mr. J. T. Smith further meutioned, as regards the 
statement of their using a large quantity of steam, that, at 
Barrow, they had lately fitted a condensing apparatus to a 
pair used to drive a 26in. rail mill, and that the result, as 
compared with the ordinary condensing beam engine at 
their other mills, was satisfactory. 

We must not pass over the notice, amongst the “ Notes 
of the British Iron and Steel Trades,’ of Mr. Perry’s 
patent for reversing the motion of rolls, which combines a 
fly-wheel with the ordinary reversing gear, the marked 
features of this invention being that the reversing gear is 
driven from a shaft worked by a pair of engines, on 
which shaft is a clutch and fly-wheel. To reverse the 
rolls the fly-wheel-clutch is thrown out of gear, and the 
machinery comes to rest, the fly-wheel, however, from its 
momentum, continuing its rotation. The rolls are reversed 
by the ordinary reversing gearing, the engines again 
started, and the fly-wheel re-geared to its shaft by its own 
clutch; and by this arrangement it is claimed that the full 
power of the engines, together with the momentum of the 
fly-wheel, is available without any shock being given to the 
machinery. 

In concluding our notice of these three papers we are, on 
the whole, disposed to giveour verdict in favour of the Napier 
rather than theStevenson plan. It is certainly,as will be seen 
from what we have said, simpler both in its construction and 
its application, and even Mr, Stevenson himself confessed to 
great admiration of its beauty, although he denied that 
there were fewer parts than in hisown machine. This is a 
point open to doubt, and determined by special design. As 
doctors invariably differ, we must come to the perhaps not 
very satisfactory conclusion that the all-important point of 
how reversing mills are to be best worked is still a questio 
vexata amongst those most interested and the best able to 
form sound judgments thereon. 








ROLLING MILL ENGINE AT THE LACKA- 
WANNA COAL AND IRON CO’S WORKS, 
SCRANTON, U.S. 

WE complete our illustrations of this fine engine, general eleva- 
tions of which appeared in our last impression, by publishing this 
week a two-page cut, showing all the details very clearly. No de- 
scription is required further than that contained in the specifica- 
tion already in the hands of our readers. We desire, however, to 
call particular attention to the fitting up of the connecting rod 
ends, The device employed is at once excellent and novel. 





ScIENTIFIC AND MECHANICAL SocreTy, MANCHESTER.—At the 
third ordinary meeting of this society, which was held on 
Wednesday, the 22nd inst., at the Trevelyan Hotel, Mr. H. W. 
Harman, C.E., a vice-president, presiding over a numerous audi- 
ence, Professor Osborne Reynolds, M.A., C.E., of Owen’s College, 
a vice-president of the society, read an able and interesting paper 
“On the Strength of Materials, specially considering the Effects 
of Sudden Fluctuations in the Shape of Structures.” The paper, 
which was very instructive and exhaustive, lasted about an hour ; 
but owing to the fulness of the treatment of the subject there was 
not much of a discussion, in which Messrs. Shepherd, Simpson, J. 
G. Lynde, the chairman, and others, took part, and in the course 
of which some striking examples from actual practice in support 
of the author’s statements were put forth. The usual votes of 
thanks to the professor and the chairman brought the meeting to 
a close at about half-past nine. The next meeting will be held on 
Wednesday, the 12th of February. 

AMERICAN RaiLway Procress.--The United States has been 
a great railroad builder almost from the very first. As early as 1832 
it had twice as much railroad as all Europe, having then 576 miles, 
while Great Britain had 116, Austria 117, and France 46 miles. 
It continued to surpass Europe in its mileage until 1844, when 
this country had 4522 miles and Europe 4904. Europe has kept 
its position since that time, though several times the figures have 
been very close; and, though it had 80 per cent. more in 1849, it had 
little more than 2 per cent. more in 1857, and at the close of 1871 
had about 10 per cent. more. The rates of increase since our war 
compare as follows :— 


Europe. United States. 
1866 - ----+-+e+-+e-s 775 per cent. 4°37 per cent. 
67 -----+---+-- 512 ,, 522 yy 
1868 - --+----+--+-- 653, sss, 
1869 - -------+-- 533 yy 1559, 
1870 -----+-+-+e+--s 865 yy 1161, 
eee 788s, 1487, 


This is according to German statistical tables, which are pro- 
bably quite exact so far as Europe is concerned, but certainly are 
not entirely exact for the United States. Indeed, accurate sta- 
tistics of the railroad mileage of the country for the different years 
do not exist, we believe. But the figures given approach the truth 
at least. The extraordinary activity in railroad construction since 
1868 is striking, and it has continued through 1872. At this rate 
we shall soon again surpass Europe in railroad mileage, if, indeed, 
we do not at this moment.—American Railroad Gazette. 
Lonpon, BricHTon, AND SoutH Coast Rartway.—The report 
of the London, Brighton, and South Coast Company for the half- 
year ended December last shows that the sum of £16,953 has been 
expended during the half-year on new works and additions charge- 
able to capital, The principal items are £4316 in the enlargement 
of the workshops at Brighton, £6619 in the improvement of the 
Eastbourne station and line, £5108 in extending the Norwood 
Junction station, and £461 in connection with the Havant station. 
Some additions, comprising four first-class, two second-class, and 
ten third-class carriages, and one goods brake van, were also made 
to the rolling stock, the cost of which came to £5006. About 
£6000 was recovered from the realisation of surplus land and pro- 
perty at different parts of the line, and the remaining portion of 
these lands not yet disposed of, will, it is anticipated, yield 
a further £95,750. The amount required to complete works still 
in hand, and to —_ a further supply of rolling stock, is stated 
at £214,766. ese are chiefly the Surrey and Sussex, and the 
Chichester and Midhurst lines, which will require £36,000 to com- 
plete them. The purchase of the Mid-Sussex and Midhurst line 
will be effected by the issue of £89,160 of stock. The additions to 
the new locomotive workshops at Brighton will take a further 
£1500, To —— the enlargement of the stations now in hand, 
and to extend those at Horsham, Clapham Junction, and tal 
Palace, as proposed, will involve a total outlay of £7812 ; and the 
second line of rails which is to be laid from Southwater to Itching- 
field Junction will cost £4000. To meet the requirements of the 
traffic the directors also ask for twelve new goods engines 
and tenders, which are estimated to cost £36,000, or £3000 each. 
Additional carriages to the amount of £18,294 are also required, 
and some new machinery is put down at £1000. The proportion 
of the outlay which will be made in the current half-year will not, 
however, exceed £16,000, the only item seemingly of 
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INSTITUTION OF MECHANICAL ENGINEERS. 

THE twenty-sixth anniversary ting of the bers of this 
Institution was held on Thursday, the 23rd January, in the 
lecture theatre of the Midland Institute, Birmingham ; C. William 
Siemens, Esq., D.C.L., F.R.S., President, in the chair. 

The secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, the annual report of the council was then 
presented, which showed the satisfactory progress of the Institu- 
tion during the past year, special reference being made to the 
iuteresting and important meeting held in Liv 1 last summer. 
The annual Aection of officers took place, C. William Siemens, 
Esq., being re-elected president of the Institution ; the election of 
several new members was also announced, and other business 
transacted. 

A paper was then read giving a “ Description of an Improved 
Apparatus for Working and Interlocking Railway Signals and 
Points,” by Mr. William Baines, of Smethwick. The levers 
working the various signals and poiots at railway junctions and 
stations are now required to be arranged in such a manner as to 
be ee ae by self-acting means, in order that 
safety may be insured by rendering it impossible for any signal or 
point to be moved so as toallow any train to pass, unless all the 
necessary signals or points have beer previously so placed as to 
insure safety by preventing the passage of any other train that 
could interfere with the first. This is effected either by locking 
the hand levers by means of some arrangement of self-acting 
catches—the mode that has previously been generally adopted— 
or by locking the detents that hold the levers in their respective 
positions; and the latter principle has the advantage that the 
movement of any lever cannot begin until its detent is unlocked, 
thus preventing the risk of the partial movement of the signal or 
point that is liable to take place from the springing and wear of 
the parts when the levers themselves are locked, the locking 
apparatus being then exposed to the whole strain of the pull 
on the lever; but when the detent is locked this strain is limited 
to the pressure of the fingers upon the detent handle. The latter 
principle is adopted in the improved apparatus described, in which 
the detent of each lever is locked by means of a sliding rod passing 
down from the detent, and carrying a projecting tappet at the 
bottom, which bears upon the arm of a rocker that turns freely 
upon a horizontal shaft fixed alongside the main shaft on which the 
levers are centred. This tappet is pressed down when the detent 
handle is moved to release the lever, and a second arm on 
the opposite side of the rocker is thereby pressed up under 
the corresponding tappet of the adjoining lever, so as to Jock the 
detent of that lever, and prevent its release. The rocker shaft 
passes through a curved slot in the bottom of the first lever, and 
the rocker is held in its position whilst traversing the slot, so that 
the detent of the other lever continues securely locked until the 
first lever is brought back to its original position; the mere raising 
of the detent of the first lever is sufficient to effect this locking, 
and it can be effected in either the backward or forward positions 
of the levers. The mutual interlocking of the large number of 
levers required at a complicated junction is effected by an exten- 
sion of this apparatus, Contes four of the rocker shafts, which 
have been nearly a year in regular work. In the case of a distant 
signal, worked by a pair of long wires from the signal box, the 
changes of length in the wires caused by their expansion or 
contraction, from changes of temperature, are prevented from 
interfering with the correct action of the signals, by means 
of a self-acting compensating apparatus, consisting of a shaft 
that has a radial movement horizontally, having its inner 
end carried in a bearing pivoted directly under the hand 
lever working the signal, and its outer end traverses along a 
curved guide rail. The inner end of the shaft has a lever con- 
nected to the hand lever working the signal, and the outer end 
carries a pulley, round which the pair of wires from the signal are 
fixed ; and a suspended weight acting upon the end of the shaft, 
and pulling it in the opposite direction to the signal wires, keeps 
them always in uniform tension, whatever change of length may 
occur. When a single wire only is used for working the signal, a 
rack with a self-acting pawl is used to hold the shaft in its posi- 
tion whilst the lever is in action, the pawl being pressed down into 
the rack Kf the rotation of a cam upon the shaft. A working 
model of the locking and compensating apparatus was exhibited in 
action. 

The meeting then terminated. 

In the evening a number of the members and their friends dined 
together, in celebration of the twenty-sixth anniversary of the In- 
stitution. 








PRIVATE BILLS. 


Messrs. FrERE AND Ropinson, the Examiners on Standing 
Orders, commenced their labours on Saturday week last, in 
accordance with the orders of the House of Commons of last 
session. Each examiner took seven bills, but several of them were 
postponed for consideration till dates yet to come. On Monday 
they resumed their sittings, when the proofs were gone through in 
relation to a number of bills, op 1 and unopposed. It is 
already well known that a number of bills have been dropped, on 
account probably of the new order involving the forfeiture of the 
deposit, if the line for which a bill is granted is not made. The 
number of defunct bills can only be positively known as they 
come before the examiners in their turn from the general list of 
petitions for private bills. The Manchester Docks and Railway 
at Liverpool Bill, and the whilom important City and West End 
Railway Bill, are way ye and it is also said that the 
following are unlikely to heard of in during the present 
session — The Brighton, Eastbourne, end London, the Brighton 
Central, the East and West Junction at Cannon-street, the Tower 
Bridge Bill, the Holywell and Mold, and numerous others. 

Among the bills that have passed standing orders, are the 
Caledonian Railway Bills (2), the Great North of Scotland 
Railway, the Glasgow and South Western (additional powers), the 
Barrow-in-Furness Corporation Bill, the London Central Railway, 
the Brighton and Devil’s Dyke Railway, the Bala and Festiniog, 
the London and South-Western (2), and the Forth Bridge 
Railway Bills, also the two very important Mersey Docks and 
Harbour Board Bills, and numerous others. The examiners have 





the Devil's Dyke. The substitution of such a prosaic conveyance 


as a railway train for the char-a-bancs an dy-dans in 
which visitors have hitherto been conveyed from Brighton to the 
Dyke, will strip the visit of its chiet attractions, The pro- 
moters must think otherwise. The estimated cost of the line is 
£100,000. 

The examiners have now fixed the days for hearing the whole of 
the bills on the general list of —- and on Tuesday last they 
had got to No. 140, the highest number on their list being 
334; some of the cases, however, embraced in the 140 have been 
only part heard or postponed, but these are only inconsiderable 
exceptions. The bills that have passed the examiners during the 
last week include a number that are of first-rate importance; 
but it does not follow, although they pass the examiner unopposed, 
that they are to be allowed to unopposed through the 
future stages. The bills that have passed the examiners 
include the Caledonian Railway Additional Powers Bill; tie 
Forth Bridge; the West Lancashire; the Great Western, 
from which the opposition of the Llanelly Local Board of 
Health on a memorial, supposed to be untenable, was with- 
drawn; the am tion bills of the London and North- 
Western and the cashire and Yorkshire companies, and of 
the Midland and Glasgow and South-Western ; also the important 
bill of the Midland, and Marchester, Sheffield, and Lincolnshire, 
for a new northern through route ; the three bills of the London 
and North-Western for works at Holyhead Old Harbour, for new 
works, &c., und for new lines, &c. The new lines, &c., bill was 
successfully opposed in the Examiner’s Court on the memorial 
of the Llanelly Railway and Dock Company. Several of the alle- 
gations in the memorial were prunounced to have been sustained, 
and will accordingly be reported to the Committee on Standing 
Orders, by whom the case will be reheard on the sustained 
allegations, which are not of much intrinsic importance, yet left 
no discretion with the examiner in interpreting, ina natural sense, 
the standing orders. The other important bills that have passed 
the examiners include the Sheffield and Midland Railway Com- 

anies’ Committee Bill; the Manchester South District; the 
tlasgow and South-Western (Stobcross); the Glasgow (City) 
Union ; the Manchester, Sheffield, and Lincolnshire, Additional 
Powers, and Chesterfield Branch bills ; the South-Eastern Kail- 
way Bill ; the Dover Harbour and the Glasgow Subway Bills; the 
Birkenhead, North Wales, and Stafford, and the Birkenhead, 
Chester, and North Wales bills—the opposition to the first-named 
of these two bills having been withdrawn. 

On Monday the examiners had as many as twenty bills on their 
lists, and standing orders were pronounced to have been complie:! 
with in relation to fifteen of them. The others were either 
“found dead,” or the further hearings were for some adequate 
reason postponed. The bills declared defunct during the week, from 
** no appearance ” being put in, when they have been called by the 
examiner, include the Ardrossan Direct Railway; the Brighton, 
Eastbourne. and London ; the Birkenhead and South Wale+ Junc- 
tion ; the Brighton Central; the Ross, Ledbury, and Gloucester ; 
the Kenware and Killarney Junction; and the High Wycombe 
water bills. 

On Tuesday the examiners had twenty-eight bills on their lists, 
of which they passed twenty-one as in compliance with standing 
orders ; reported against two; part heard or postponed four; in 
the case of one bill, already named above, there was no appear- 
ance, which makes up the complement. 

The principal contest of the week has had relation to the Tun- 
bridge Wells and Eastbourne Railways Bill, opposed on the 
memorial of the Brighton and South-Eastern companies, A 
number of the allegations in the memorial were sustained, some 
of them of a very trivial character, relating to the entry of fences 
and roads in the plans, where evidence was led to show that they 
do not exist, and to the misplacement in the plans of other fences 
and boundaries. The examiner is of course bound to report any 
circumstance in which the plans and documents are not in strict 
accord with the letter of the standing orders, 








RaILWAYs IN CHINA.—It is stated that the Chinese are about 
to construct 100 miles of railway as an experiment. 

A prospectus has been issued of the New Gas Company 
(Limited). This pany is established for the purpose of ac 
quiring and commercially developing the British and foreign 
patents for improvements in the manufacture of gas for lighting 
and heating p , known as Ruck’s patents. The peudeeed 
capital is £500,000 in 50,000 shares. There are several good names 
on the board of directors. 

MM. SaMAL AND Berovuson have recently patented, says the 
Chronique de UIndustrice, a new method of bleaching animal 
textile fabrics by means of a feeble solution of the sulphides 
of sodium and aa. These products = in ° remarkable 
manner in removing the gum in preparing silk, and in scouring 
wool. In practice, in the first case, the baths hould be boiling ; 
in the second, the temperature of the alkaline sulphuret should 
not exceed 50 deg. Cent. The more difficult itfmay be to remove 
the gum and prepare the silk, the less the solution should be 
sulphuretted ; in some instances the protesulphuret may be em- 
ployed. The inventors have also , in same manner, the 
aluminate of soda and potash. 

EXPLOSIONS PRopuCcED BY HicH Notes.—A large portion of the 
explosives known to i contain more or less nitrogen. 
The simplest, and one of the most unstable, of these is the com- 
pound oF iodine with nitrogen. The iodide of nitrogen, as it is 
called, is very easily prepared by dissolving finely powdered iodine 
in concentrated ammonia, and filtering. The filter paper is re- 
moved from the funnel while wet, aad is torn in small strips, 
which are spread around to dry. Although entirely harmless 
while moist, as soon as it isdry the compound explodes by the 
slightest touch with a loud report. What seems most remarkable 
is that it may be exploded by certain high notes and sharp sounds. 
The following interesting experiments with this substance were 
recently made by Champion and Pellet: Two long glass tubes 1:3 
millimetres in age and 2°4 ae in ——— were om 
by a strip of r, and pieces o! wi grammes iodide 
of siheanen sed in each end. U m detonating one of these 
with a hot wire the other also exploded. That the explosion was 
not ioned by the pressure of the air was proved by placing a 








pronounced the standing orders not all complied with in relati 
to the Much Wenlock and Severn Junction Railway Bill 
(Lightmoor Extensions), and the Hull South and West Junction 
Railway Bill. The case last referred to excited much interest, and 
occupied nearly five hours in Mr. Frere’s court on Monday. Mr. 
Pritt, of Sherwood and Co., supported the memorial of the North- 
Eastern Railway Company against the bill, and Mr. Coates 
appeared for the promoters. The allegations sustained related 
mainly to the omission cf numbers on the general plan, correspond- 
ing with those in the book of reference to properties. The 
objection was resisted on the grounds that the properties in many 
instances consisted of — houses, and that the numbers could 
not be written on the small spaces shown on the general plan, but 
these plots were numbered upon the enlarged plan. e examiner 
ruled that the general plan should be made as complete as possible, 
and that where there was room to enter the names upon it they 
should have been so entered, as well as on the enlarged plan. 
The bill will be reported accordingly to the Committee on 
Saaies Orders, The report will not necessarily prove fatal to 

e 

Some surprise has been fan ge at the perseverance of the 
promoters of the Brighton Devil’s Dyke Railway Bill, It is 
proposed to be about four and a-half miles long, commen ing in the 
parish of Preston, on the north side of the Shoreham Old-road, 
near its —— with the ke-road, and terminating in the 
pie of ere, beer On Be e Hotel. As, ina visit to “‘the 
by,” many pi re seekers -have considered the incidents of 
the road the best of the fun, so it is with many of the visitors to 





small light ulum in the tube, and this pendulum was not 
swayed by the explosion any more than it would be y by =r 
into the tube with the mouth. Small quantities of the iodide 
of nitrogen were fastened on the deep string of a contra- 
bass, bass viol, and violin, and the string caused to vibrate, The 
deep tones juced no explosion, but a loud one instan 4 pore 
when the vibrations ex: ed 60 in number. The very notes 
produced by touching the strings between the bridge and the tail- 
piece also exploded the iodide. Experiments tried with Chinese 
tomtoms gave the same results; the bass instrument failed to 
explode it, but the more rapidly vibrating one, which gave a higher 
note, always caused the explosi Two parabolic concave mirrors, 
~~ in Giencien, wepe aeennen SM. apart, and > +: 
a few grammes le of nitrogen placed in the focus o' 
one mirror and half way between the mirrors, In the focus of 
the other mirror a drop of ni yoerine was loded, which 
caused the explosion of the iodide in the focus of the first mirror 
but not of that half way between the mirrors, Although other 
ives fired off in the focus of the second a mee Feat og ery 
a like effect, yet this is not due, as might be claimed, to heat, 
since 0°03 me nitro- —_ which mer ot ten a 
than 09 0! powder, will produce an explosion requ 
S te 10 qremmnet powder. Fas’ uisoese Wane than Caen 
with smoke, when 10 grammes of powder were unable to explode 
the iodide; but, evem under these conditions, 0°03 grammes of 
nitro-glycerine sufficed to aecomplish the result. — Scientitc 
American, 
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Grants and Dates of Provisional Protection for Six Months, 


$565. Henry Bezer, Turner-road, Lee, Kent, ‘‘ Improved apparatus for 
registering the distances by persons travelling in any vehicle, the 
number o} ween, and the distances travelled by the vehicle itself.” 
—27th November, 1 
= CHARLES Torwam. Coleman-street, Bunhill-row, St. Luke’s, London, 
in hines for ci ¢ or minutely dividing meat 





a such like substances.”—3rd December, 1872. 
Grorce Boorn, Conisbro’ Steam Mills, Yorkshire, “ Improvements 
“a the manufacture of sickles.”—5th December, 1872. 

8846. Josep Norman Lockyer, Finchley-road, ” London, “ Improvements 
in the estimation of metals.”"—18th D. pst ey 1872. 

3363. Louis Smmon and Ricnarp Snion, Nottingham, “ A new or improved 
method of applying petroleum products to Siluminating } ses and 
apparatus belonging thereto.”—A communication from m Som- 
merfeld, Vienna. -- 20th December, 1872. 

3956, Joun Henry JOHNSON, Lincoln’s-inn-fields, London, “ Improve- 
ments in the treatment of maize and other like grain for the produc- 
tion of starch therefrom, and in the utilisation of the waste products 
for the manufacture of cardboard and paper, and for the preparation 
of soaps.” — A communication from Eugene Leconte, Paris. — 39th 
December, 1872. 

8. Jutius Van Dew Bercu, Portsmouth, “ improvements in the mode 
of harnessing animals, and in apparatus therefor.”— 1st January, 1873. 

3’. BENJAMIN Harrison and Epwarp Conper, Kingsland, London, 
**Improvements in obtaining motive power, and in the apparatus 
Pg therein.” —2nd January, 1873. 
Wituram Britton SterHens, Strand, W 
»* the manufacture of paints.”— 8rd January, 1873. 

Ot Luewe_tyn RoBerts, Stockton-on-Tees,jDurham, “Improvements in 
, ee manufacture of rails for railways.”—9th January, 1873. 

Epwarp Cow Les, Hounslow, Mi dlesex, “Improvements in cooling 
e moulds, and apparatus therefor.” 

100, ALFRED Sowersutrs, Waite-street, Trafalgar-road, Old Kent-road, 
Surrey, “‘ Improved apparatus for raising sunken vessels and other 
submerged or partially submerged bodies.” 

101, MatrrHew Avuaustus Sout, Sout Dbuildi Holborn, London, 
“A new or improved mechanism for turning the leaves ‘of music 
books.” — A communication from Jean Roturier, Bayon, Gironde, 
France, 

13. Acnert Serrernecp, Albion Works, Lansdowne-road, Hackney, 
London, “Improvements in machinery or apparatus for blocking the 
soles aud heels of boots and shoes, and improved apparatus in connec- 
tion therewith.’— A communication from Adolphe Deregnacourt, 


aw + 





, “Imp 





aris. 
104. Witttam Epwarp Gepcr, Wellington-street, Strand, London, 
“A new or improved water meter.”—A communication from Georges 


Thomas de Keread», Faubourg St. Martin, Paris. 

19%. Makk Knyow.es and Davip Barnes, Walpole-street Ironworks, 
Blackburn, Lancashire, ‘ Improvements in looms for weaving.” 

lué. Georce PritcHarp, Smethwick, Staffordshire, *‘ Improvements in 

machinery for strengthening, smoothening, and finishing round metal 
tubes and bars. 

107. Roserr Winurast Pace, Featherstone-buildings, High Holborn, 
London, “ Improvements in apparatus for cutting screws. 

108. Ropertck FLower DonistHorPe and TaHoMas ALFRED WILLIAM 
CvLaRKE, Leicester, “ Improvements in the manufacture of crimped 
hair, and in apparatus employed therein.” 

19 ALEXANDER MELVILLE CLakk, Chancery-lane, London, ‘‘ Animproved 
method of and apparatus for condensing liquefiable matters contained 
in gases and vapours.”—A communication from Marie Eugene Paul 
Audouin and Euygéne Philippe Perouze, Paris.—10th January, 1873. 

110. Freperick Coxe, Albany-road, Camberwell, Surrey, and Raven 
Georce Acton, Thames-street, Greenwich, Kent, “‘ Improvements in 
apparatus and arrangements for using air as a motive hata nf 

11L. Samves Sre.., Brunswick-street, Keighley, Yorkshire, “‘ Improve- 
ments in appare tus for the prevention of dense smoke being emitted 
from the chimneys of steam boiler and other furnaces, and for econo- 
mising the fuel consumed in such furnaces.” 

11%, Frank AyLwaRD Canonbury, London, ‘ Improved apparatus or 
means to be employed in lowering and diseng: aging ships’ boats.” 

115, Sterpren Hotman, Laurence Pountney-lane, London, “ Improve - 
ments in gas retort mouthpiee es, lids, and fastenings.” 

117. Tuomas Wnricut, Nottingham, “Improvements in Jacquard appa- 
ratus.” 

118. Wriant Jos es, Manchester, ‘‘ Improvements in valves for regulating 
the flow of steam, water, and other fluids.” 

119. Renwick Huston Gipson, King-street, Cheapside, London, ‘ Im- 
provements in the construction of desks and seats applicable to the 
use of schools and other purpuses.”—A communication from Alfred 
H. Andrews, Chicago, U.S. 

120, Sir SAMUEL CanyinG, Great Winchester-street-buildings, London, 
“Improvements in apparatus for transmitting signals, applicable as 
steering and engine-room telegraphs.” 

122. WituiaM Henry Crispin, Stratford, Essex, ‘“‘Improvements in 
apparatus to be used in connection with reverberatory and other 
furnaces.” 

124 Tuomas James Smirtu, Fleet-street, London, “Improvements in 
locomotive and other boilers, and in means of effecting economy in the 
consumption of fuel therein.”—-A tion from Napol Felix 
Boreiko de Chodzko, Rue de Babylone, Paris. 

125. Jonas Watpo.e, Antingham, near North Walsham, Norfolk, “ Im- 
provements applicable to ouble-furrow ploughs.” 

127, WittiamM Rosert Lake, Southampton-buildings, London, “ Improve- 
ments in stove and other pipes, and in elbows or couplings for the 
same.”—A communication from Andrew Gormly Myers, New York, 
U.S. —11th January, 1873. 

129. Witt1am Turton and Horace Rocers, Leeds, Yorkshire, ‘‘ Improve- 
meme © in the construction of vehicles for conveying passengers and 
uggage.” 

181. Epwarp ALFrep Cowper, Great George-street, Westminster, “Tm- 
provements in machinery for sewing a sole on to a boot or shoe.” 

132. Joun Wuipr, Yorkshire- street, M agaronay senile La and Witt IAM 
Woop MELtor, Ash House, I “An 
improved instrument for cutting an? 

133. WittiamM BortrHwick Smita and James Srarry, St. Agnes Works, 
Coventry, Warwickshire, ‘‘ Improvements in sewing machine 

134. Freperick Jonwn Tripe, Southampton, “ An. improved machine for 
cutting textile fabrics into small portions for patterns, samples, and 
other purposes.” 

135. Joun Norman, Hoxton-square, London, “ Im overments in means 

or apparatus for clipping horses and other animals.” 

136. StepHen Hotman, Laurence Pountney-lane, London, ‘ Improve- 
ments in apparatus for raising and lowering heavy bodies, particularly 
applicable to the lids of gas purifiers.” 

137, ALBERT Watson, Andover, Hants, “ A bined thrashing hi 
and elevator.” 

138, WauTer Scott, Birmingham, and W1LL1aM James MaTTHews, Aston, 
near Birmin, gham, ss ys in breech-loading small arms. 

139. CHARLES G seony, Balsall Heath, Worcestershire, ‘‘ Improvements 
in tubular steam boilers, and in furnaces for steam boilers.”—13th 
January, 1878. 

141. Wittiam Bewick Quetcu, Wigston Magna, Leicestershire, ‘‘ An 
im ps pate method of and apparatus for hea and ventilating rooms 

1 » = 
12 Ss unt, Wortley, Leeds, Yorkshire, ‘‘ An improved building 

















un CWaLpeonave ALLENBY, Chester, ‘‘ Improvements in or applicable to 
harmoniums.” 

145 Georox WILLIAM Bentley and Ravpx Freperick Gartu, London, 
“Improvements in and Apparatus for treating hides, skins, wool, hair, 
c tton waste, and seeds, 

148 WHITELEY Sutcuirre and GrorcEe CLAYTON, Dewsbury, Yorkshire, 
“Improvements in miners’ safety lam 

149. Peter Jensen, Chancery-lane, London, “Improvements in avto- 
matic telegraphic printing apparatus,”—A communication from C. H. 
G. Olsen, Christiania, Norway. 

151, Ricuarp Woop, Almondbury, Huddersfield, Yorkshire, “ Improve- 
ments in means or apparatus employed in wea’ 

1538, Witttam Henry Preece, Southampton, *‘ Improvements in the 


mode of and apparatus for signal 

154. Henry Younc Darracorr Scott, Ealing, Middlesex, ‘ Improve- 
mente in the treatment of sewage, and of the deposits obtained there- 
rom. 

155. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘ Improve- 
ments in mechanism fer breech action in breech- -loading rifles and 
other descriptions of fire-arms.”—A communication from Donald Stuart 
and Alfred Henry Vandermeersch, Port Louis, Mauritius. 

156. Witt1am Tuomas HENNEY CaRRINGTON, Gresham-etrect, London, and 
James Piatt, Atlas Works, Gl in the con- 
struction of domestic fire-grates to facilitate the economical burning of 
fuel therein.”—14th January, 1873. 

157. Henri Epovarp Dexessert, Rue Raynouard, Passy, Paris, ‘‘ An 
improved carriage.” 

158, WILLIAM ALEXANDER LyrrLe, The Grove, | Hammersmith, ‘‘ Im- 

railways.” 











in the way of 
163. James Owen, Great Lever, near rear Bolton i 
in machinery or apparatus for the prevention of in ascending 


j 





ond Coseniing shafts of mines, which ee Segyeremante ave sien agg 
Se pee Coed far ae 
New Shoreham, Sussex, “Certain 
new or tugeoeeh @ apparatus to be used in fitting tops to billiard 
cues.” 

162. Georce Davis, Cranbourne-street, Leicester-square, London, “Im- 

oar pm wey in rey ad davits for or ahipping and eonge me | and lowering 
or r 

163. Joun WOooL.ricart, Liverpool, “An ssl om window-sash 
fastener.” 

164. Henry Jarman, Poplar, London, “ + new or improved right and left 
hand mechanical movement on pa le for r steering apparatus for ships 
and other vessels, and for oth 

165 EpwarD Hirxtys, Kate’ ’s hill, Dalley, Worcesterghire, “ Improve- 
ments in iron safes.” 

167. WiLtttaM Bottomtey and Micnaet Nayior, Saltaire, Bradford, 
Yorkshire, ‘‘ Improvements in ap) tus employed in weaving. 

168. Joun Lewis FEwix TARGET, Devtedewn! road, London, “ imqueve- 
ments in treating excreta and sewage matters, and in apparatus 
employed therein, parts of the a — being also applicable to the 

ng and charring of other ma‘ 

169. Taomas Turton, Liverpool, “ Improvements in and connected with 
hydraulic propellers for navigable vessel essels.” 

171. ALFRED Buuvocr, Bir w5 its in 
preventing incrustation in steam boilers. 15th Janurry, 1873, 

176. Georce Gten, Frederick-street, Edinburgh, Midlothian, N.B, 
“Im —— in tramway cars and other rolling stock for tramways 
or railways. 

178. Govnes Hiyptey, Eccles, I. hire, **T ts in hinery 
or apparatus to be employed for dressing stone.” 

180. JOHANN MAXIMILIAN PLEssneR, Golden-square, London, “ Improved 
Ineaus or arrangements for filling or feeding lamps with liquid fuel, 
applicable also to the filling or feeding of other apparatus used for 
burning such fuel.” 

186, WILLIAM StrRLiNG Lacoy, _ Club, London, “Improvements in 
apparatus for lowering hips’ bo 

188. Georce Horver, fast, inte, Ireland, ‘‘ Improvements in 
machinery for hackling flax ‘and and ‘other fibrous Inaterials.”—16th 
January, 1873. 

190. Rosert Bristow Lee and Simon ALFRED Rocers, Manchester, 
“Improvements in the manufacture of metal pillars, posts, masts, or 
poles for telegraphic and other purposes, and in machinery employed 
in such manufacture.” 

192. Francis Erskine, Salford, Lancashire, and Wituram Samvet Deny, 
Heaton Norris, Lancashire, “ An improved gully or stench trap for 
p: eventing the escape of noxious effluvia or gases from drains or 
sewers, and for preventing the ingress of solid matters into the 
sume.” 

194. CuarRLes Haywarp Pewan, Birmingham, and Ricuarp Wuaitaker, 
Wolverhampton, ‘‘Improvements in metallic boxes, and in the 
ag ‘acture of the same, and in handles and fastenings for metallic 

IXCS. 

196. Ezra Mitner, Clayton, near Bradford, Yorkshire, “ Improvements 
in lubricating the parts of steam and other engines.” 

200. Jesse Kirkman, Chorley, Lancashire, ‘ ‘Improvements | in apparatus 
for governing and regulating the speed of steam engines.” 

202. WittiAM Epwarb GepGe, Wellington-street, Strand, London, 
‘A new or improved system of obturator cock for liquids, gases, and 
vapours, and an improved adrating faucet or vent peg of similar con- 
struction."—A communication from Auguste Goueslain, Cherbourg, 
France. 

204 Tuomas Horsey, jun, York, “Improvements in apparatus for 
closing cartridge’ cases. 17th January, 1873. 
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Invertions Protected for Six Months on the Deposit of 
Complete Specifications. 


159. Tuomas Fawcerr and James Coutter, Dewsbury, Yorkshire, “ An 
improved governor for motive power engines.”—15th Janurry, 1373. 

165. JosepH Warren Watrtces, Massachusetts, U.S., ‘Certain new and 
useful improvements in machinery for spinning.”--15th January, 1873. 

173. CHaRL bs ELumes Parker-Roaopes, Somerleyton-road, Brixton, 
Surrey, ‘Uluminating public and other clocks, street’ and other 
names, professivnal and trade signs, and all other signs and things 
publicly exhibited, that suc. vlucks, names, sigus, and —- may 
be distinctly visible both by day and nis ght.’ —16th January, 1873 

174. Henri ADRIEN BONNEVILLE, Piccadilly, London, * Certain new and 
useful improvements in machines for spinning woul, cotton, silk, and 
fibrous materials in general.”---A communication from Celestin Martin, 
Verviers, Belgium.—\6‘h January, 1873. 


| 207. MITROFANE SERGIEVITCH Masourine, Paris, ‘‘An improved air 
F 


used in the construction of the piers of 





bridges.” "—18th January, 1873. 

213. Georce Hasettine, Southampton-buildings, London, ‘‘ Improve- 
ments in the manufacture of white lead, and in the purification of 
carbonic acid gas used in the said manufacture, and in apparatus 
therefor.”—A communication from Asa P. Meylert, New Britain, Con- 
necticut, U.8.—18th January, 1873 

216, Levi STEV ENS, San Francisco, California, U.S., “‘ A process for form- 
ing carbonic oxide from oxhydrogen vapour or steam, and an apparatus 
for utilising the same for heating purpuses.”— 18th January y, 1873. 

217. beg JeroME Backus and ALBERT FRANKLIN Sawyer, San Fran- 

’ , and ABraM Mever Loryea, East Portland, Oregon, U.S., 
" ahah d in the application of motive power to sewing ma- 
chines, turning lathes, and other light machinery, also including 
ts in t! h 1 construction of water-wheels suitable 
for this purpose,”—18th January, 1873. 

220. Joun Greaves Hawkins, Gasworks, Sheffield, “Improvements in 
apparatus used in the manufacture of gas. "18th Janua ry, 1873. 

233. GeoRGE HAsELTINE, South London, *‘ lmprovements 
in locking washers for screw nuts.”—A communication from Jo 
Purdie, Buffalo, New York, U.S.—20th January, 1873. 

236. a GEORGE Srmpper, Southwark Bridge-road, Borough, Surrey, 

mpr in apparatus for drawiny and preventing waste of 
water from pipes, mains, cisterns, and other sources, also ball and 
supply valves fur domestic and other purposes.” —20th January, 1873. 














Patents on which the Stamp Duty £50 has been Paid. 


183. FreDeRIC Réi1G, Havre, France, ‘‘ Watches.”—2lst January, 1870. 
255. a Epwakp STANDFIELD, Exeter, Devonshire, ‘“ Four-wheeled 
—28th January, 1870. 
197. Renane FIELDEN, jun., and THomas Fre.pey, Walsden, Lancashire, 
“ Pickers for looms.” 22nd January, 1870. 
203. Wittiam THurston WaltTe, Southampton, “ Preparing animal 
charcoal for use in treating saccharine solutions,”—22ad January, 1870. 
205. WiLL1am Garton, Southampton, ‘* Preparing fermentable saccharine 
matters.”--22nd January, 1870. 
229. Gustav ApoLpH BucuHo.z, Regent’s Park, London, ‘‘Semolina and 
flour.”—25th January, 1870. 
232. aa Barney, Hull, Yorkshire, “Floor cramps.”—25th 
Janua’ 
234. Winuase Hay, Glasgow, Lanarkshire, N.B., ‘‘ Paper.” —26th January, 


1870. 
457, Joun Coorg Happay, Treherne-road, Brixton, Surrey, “ Taking and 
votes.” —28th Junuary, 1870. 
» “Elevators for raising and 


242. yo Lewin, Poole, Dorse' 
stacking straw, &c.”—27th January, 3 1870. 


Patents on which the Stamp Du Duty of £100 has been Paid. 


203. THomas wee, jun., Edinburgh and London, “ Lamps.”—22nd 
January, 

209. pvt shg > BALDWIN aes, Cheapside, London, “Sewing ma- 
chines.” —22nd mocap 9 

226. James Howarp an 'EDwaRD Tenney Bovsriecp, Bedford, “ Steam 
boilers.”— 23rd January, 1866. 

229, James Wiiiiam Evans, Norfolk-street, Strand, London, ‘‘ Metallic 
cases or shells for the reception of spiral springs and elastic substances 
for railway , dc.” —24th January, 1866. 





Notices of Intention to Proceed with Patents. 


52, WiLLiIaM ALEXANDER LytTTLE, The Grove, Hamersmith, “ Roofs, &c.” 
—4th January, 1873. 
65. Joun Fietcuer Wixes, Sun-court, Cornhill, London, “ Securing the 
doors of railway carriages.” —6th January, 1873. 
82. GrorGe Broa, Grove House, Dewsbury, ‘‘ Drying machines.” 
91. StanisLas WIKENTJEvITSCH Konn, Great Winchester-street-buildings, 
London, “Producing heat by electricity.” —A communication from 
Alexandre Nicolaevitch.—8th January, 1873. 
121. —- Harrison and WILLIAM Peausox, Old ’Change, London, 
“Umbrella frames, &c.”—11th F eng 1872. 
2765. nonce (Reap, Deal, and JouN James Nickout, South-hill House, 
Gravesend, “ 
2768. Louis HemEMann, Mildmay Park, tra age) listen, and MARKs 
POLD MULLER, Hampstead-road, London, “Apparatus for com- 


-- of cee hy and fatty matters.”. 18th September, 


872. 
2778. Exenezer THornTON, Bradford, ‘ Cooking apparatus or kitchen 
ranges.” 





2782. Gzorce Hanp Saira, South ton-buildi 





prs "19th , 1872. 
Rana Somes Story and 18 GASCOIGNE aetes Kirkby Stephen, 


caval 
279). Epwarp SHeprarp Bico and WIituiaM FREDERICK ap a Hill's- 
place, eo on, “* Plaited paper cups, holders, &c.”—20th 


2804. Epwarp GRIFFITH Brewer, Chancery-lane, a “ Gloves.”—A 
communication from Messrs. Jouvin, Do: and Co. 

2808. ANTONIO JOAQUIM PEREIRA DE CaRvaLHo, Buckingham Palace- 
road, London, “‘ Mechanical beams or girders.” 

2810. Rupotpa Wappenstein, City-road, London, “  Registerin 
indicating the number of persons entering and leaving epee a 
&c.”—23rd September, 1872. 

~~, Witt Fair, Liverpool, and Witt14M Bow, Paisley, “ Steering 


2820. Witttam Francis Reynoups, Dock-street, London, “ Adjusting 
ships’ compasses,” —24th September, 1872. 

2831. WILLIAM ae Lake, Southampton-buil London, “Sewing 
machines. A communication —4 William Stillwell Lincoln and 
William Anderson yer. 

2835. SAMUEL J doubling =. and Isaac Saas, Heywood, “ Roving, 


, ani 

2843. WILLIAM HoLwoway Seasaen ting -road, South Hackney, 

London, ‘‘ Mouthpieces for smoking go og "26th September, 1872. 

2854. Jou Bart ett, Bristol, “‘ Mixing teas, &c. 

Sir Eustace Firzmaurice Piers, tiation’. and Joun Scorr 
ARMITAGE, Pymmes Park, Edmonton, ‘‘ Breech-loading fire-arms.”— 
27th September, 1873. 

2850. WILLIAM ARMAND Giipez, South-street, Finsbury, a. “Time 
fuse or shell for breech mews ween loading 
cation from Robert 

2869. Joun HARTMANN neous a New York, U.S., “‘ Governors.” 
—28th September, 1872. 

2875. Henry Boy te, Albert-square, Clapham- -road, Surrey, “Heating and 
regulating the heat of bodies of air or water.” 

2877. Joun Paice aud James WILKINS, Birmingham, “ Drawing wire.”— 
30th September, 1872. 

2885. CaaRLes Henry Haru, New York, U.S. “Steam pumps.”—1st 
October, 1872. 

2915. Bristow Hust, Serle-street, Lincoln’s-inn, London, “ Printing 
and ornamenting surfaces."—A communication from Joseph Louis 
Wells and Thomas Ellwood Zell. 

2925. EDWARD GRIFFITH Brewer, Chancery-lane, ~ yy * Rivets, 

&c’--A communication from Jules Armand Le Blane and 
Au; guste Jean Vincent. —3rd October, 1872. 

30/4. WiLuiAM Ropert Lake, 8 buildi London, “Steam 

generators. ’—A communicatien from Elijah Weston.—1ith October, 











1872. 

3033, James Kenyon, Blackburn, “Collecting and separating ashes and 
ciuders,”—19th October, 1872. 

$117. Ezra MILNER, Clayton, near Bradford, “‘ Facilitating the combus- 
tion of smoke produced in the furnaces of steam boilers.”—22nd 
October, 1872. 

$125. Joun HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Rock-boring 
or drilling apparatus.”"—A communication from Addison Crittenden 
Rand and John B. Waring. 

3l4v. WittiaAM WALKER, Victoria Ironworks, Walmgate, “ Stoves for 
economising fusl.”—2srd October, 1872. 

3146. Jugn Wooo and ROBERT Woop, Leith, N.B., “Straining pulp.”— 
24th October, 1872. 

3251. James Vivian and Henry Somerset MACKENZIE, Falmouth, “ Self 
—— weighing, and strain-testing y."—2nd : 
1872. 

3232. Ezra Mityer, Clayton, near Bradford, “Treating smoke.”—5th 
November, 1872. 

3371. ViraLe Domexcio pe MICHELE, Delahay-street, Westminster, 
** Portland cement.”— 12th November, 1872. 

3374. Ropert PoNnson, Queen’s-square, Westminster, ‘‘ Shovels.”—13ih 
November, 1372. 

3565, HENRY Bezer, Turner-road, Lee, “ ee mg | the distances by 
persons travelling in vehicles.”. 'N 

3666. MorTIMER Kvans, Glasgow, N —_" ro otet bn "—4th December, 








1872, 

3677, Josep Picot, Avenue d'Italie, Paris, ‘‘ Elastic spring mattresses,”’ 
—5th December, 1872. 

3899. ISIDORE ALEXANDRE VacueEnrot, Notting-hill, London, “ Propelling 
and steering vessels.” 

$915. Georce Hanp Sita, Southampton-buildings, London, “ Carbonising 
clay, &c."”—24th December, 1872. 

39/5, Henry SYED SMART CopLanp, Duke-street, Adelphi, London, 
** Woud paving.”—27th December, 1872. 

3952. RoBeRT LONGLEY, Worsbrough Dale, near Barnsley, “ Preventing 
and removing the le in boilers. 

3956. Jonn Henry JOHNSON, Einesintetan-abée, London, “Starch, 
&c.”—A communication from Eugtne Leconte. —30th December, 1872. 

14. Georce Raw.e, Temple-strect, Bristol, and WiLLiam NATHANIEL 
Evans, East-street, Bedminster, near Bristol,‘ Leather.”—1st January, 
1873. 

82. Bensamin Harrison and Epwarp Conver, Kingsland, London, 
“ Motive power.”—2ad Junuary, 1873. 

$35. WittiaM Britron STEPHENS, Strand, Westminster, “‘ Paints.”— 8rd 
January, 1873. 

50. PereR Spence, Newton Heath, Santootes, bad * Obtaining valuable 
substances derivable from residual liqu din the 
of alum from natural phosphates of Senin. '—ith January, 1873. 

57. Jonn Utuer Burt, Willow-row, Goswell-road, London, ‘ Opening 
— closing carriage heads.”—6th January, 1873. 

77. Georce Hasextine, Southampton-b , London, “ Hospital 
beds.”—A communication from Isabella Waller and Henry Fowler. 

87. Joseph Ratpn CulsLett, Plymouth, D 
employing electricity for curative and remedial purposes.”—8¢h ¢ -aotand 








108 , Fiower DonistHorre and Taomas ALFRED WILLIAM 
CLARKE, Leicester, “ Crimped hair, "—10th January, 1873. 

117, Tuomas Wricut, Notti d 

126. GEORGE HASELTINE, Southampton-buildings, London, “ Projectiles 
for rifled firearms and tion from Samuel 
Hatt Haycock. 

128. Gnoncs Hase.tine, Southampton-buildings, London, “ Rolling 
iron, &c.”— A communication from Charles Henry Perkins.—Llta 
January, 1873. 

137. ALBERT Watson, Andover, “‘Thrashing machines and elevators.”— 
13th January, 1873. 

158° WititaM ALEXANDER »LYTTLE, The Grove, Hammersmith, “ Per- 
manent way of railways.” 

168. Joun Lewis Fevix Tarcet, Portsdown-road, London, ‘Treating 
excreta, &c.”—15th January, 1873, 








All persons having an interest in o) any one of such applications 

chaatl beave particulars in writing of their objections to such applications 

= the office of the Commissioners of Patents, within fourteen days of its 
te. 
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ABSTRACTS OF SPECIFICATIONS. 
The following Abstracts are classified and vaenn ae those published by 
the authority of the Commissioners of Pi 
Class 1.—PRIME MOVERS. 
erase” 40g Steam and other Engines, Horse, Wind, and 
Mills, Gearing, Boilers, Fittings, éc 
2088. W. ee waBocwen Hen Yorkshire, ‘‘ Consumption of smoke.”—Dated 
11th July, 1872. 
The inven’ te above the surface door or doors with 


tor perforates the 
one or more holes, and passes gach bebe a mipocnes on extents 
of such or pipes out the the 








Jan. 31, 1873. 
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2091. F. Core and R. G. A 2 “A which 
LE tote tenes pee | In apparatus by means of 


compressed air steam as a motive power for work- 
ing engines.” —Dated 11th July, 1872. 
The invention consists of an apparatus or machine which is 


placed 
een Po eae waiee hy Co meinen 
of balance weights attached to long rods dependent from a centre hori- 
zontal shaft which works a horizontal transverse beam. To each end of 
the beam are attached plungers working in cylinders and f a 
double yoo Each cylinder communicates with a separate valve 
chamber fi with two valves, the lower or suction valve covering a 
suction pipe introduced intv the lower part of the vessel and communi- 

the external air, and the u or delivery valve tting 
the escape of the compressed air from valve chamber (on the descent 
L. machine is started by 


air is ducted to the slide valve of the engine by 
thereto from the air-tight vessel. The movement thus 
commenced then continues, the engine is set in motion by the elasticity 
of the compressed air, and the balance weights are kept te full swing 
by their gearing with the driving shaft of the , and by the 
pressed air of high ‘elasticity, awit whic the. 7 rahe at “the 
com e ity, whic! e supply pipe o: e 
engine is in its turn fed. 
=> Herrte, London, “ Obtaining motive power.”—Dated 15th July, 

‘ 


This provisional specification describes a wheel upon which are mounted 
movable weights. 
2129. T. Fawcerr aud J. Courter, Dewsbury, Yorkshire, ‘‘ Governor for 
motive power engines.” — Dated 15th July, 1872. 
In lieu of a weight or weights being applied to the valve rod we employ 
a spiral or other spring, and by means thereof and an adjusting nut or 
screwed hand wheel the governors are adjusted. A finger or pointer 


applied near the adj nut or hand wheel indicates on a grad 

scale the speed of the e. 

2134. J. AsHweEt, London, “‘ Construction of furnaces.”—Dated 16th July» 
72 








This relates to constructing furnaces with apertures in the walls and 
roof into which fuel and air under pressure are forced, The boiler is 
~~ ae upon piers round and between which the heat can play 

reely. 
2155 J. W. Mecuine, Wigan, Lancas ire, “‘ Engines actuated by steam, 
&c.”—Dated 18th July, 1872. 

This invention consists in various improved combinations of parts for 
actuating the valves of steam or other engines, and fur governing the 
admission of steam or otber elastic fluid according to the load on the 
engine, the present invention being ly an improvement upon the 
invention patented by the inventor on the 27th June, 1871, No. 1681. 
3179. J. Smirn, Old Ford, Middiesex, “‘ Self-acting pressure indicating 

escape valve for steam boilers, dc.” — Dated 26th October, 1872. 

The novelty of this invention consists in so constructing the said valve 
as described in the provisional specification, that it shall combine the 
following amongst other advantages, viz., that it may be set toactat any 
required pressure, and that when so set it will sound an alarm imme- 
diately such pressure be exceeded, at the same time freeing the boiler 
from the excess of pressure by providing for the escape of steam, and 
likewise that when once set it cannot be tampered with, and isso simple 
that it is impossibie for it to get out of order. . 

159. T. Fawcett and J. Coutter, Dewsbury, Leeds, “‘ Governor for motive 
power eagines.”— Dated 15th January, 1873. 

This invention relates to improvements in that class of governors for 
motive power engines for which letters patent, dated the 2lst day of 
December, 1871, and No. 8461, were granted to the aforesaid T. Fawcett 
and J. Coulter, and consists of a spiral or other spring applied to the valve 
rod, by means thereof, and by an adjusting nut or screwed hand wheel 
the governor can be adjusted for the speed at which the engine is 
required torun. A finger or pointer applied near the adjusting nut or 
hand wheel indicates on a gradua scale the speed of the engine. 
These improvements are specially designed for the governors of marine 

gines, but are applicable to governors of this‘generally. 





Class 2.—-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carrvages, Carts, 
Harness, &c. 

—_* D Davis and T. Horcrart, London, “ Rudders."—Dated 11th 

uly, 1872. 

The object of these improvements is to give greater socurity and effi- 
cicucy in steering vessels, and to apply or use the steam power used for 
propelling vessels, to work the machinery for steering, and to give imme- 
diate facility for working by steam or manual power either jointly or 
separately as required, 

2096 W. G. Beattie, London, “ Axle-boxes.”—Dated 11th July, 1872. 

In the box is placed a float with a rod carrying a valve seating itself 
against the bottom of the oil supply chamber. The upper part of the axle- 
box has a cap with apertures corresponding with that of the valve of the 
oil float, and with an aperture leading to upper part of axle bearings. Cap 
is kept shut by a spring. The wick is a band of cotton round a frame of 
metal rods und loaded with a weight which keeps it up against the axle 
—= The inner bottom part of the box has flanges and —- to 

eep the oil from aeeay bape The axle close by the journal a double 

flanged collar to keep the oil in and dust out, and so arranged that a 

current of air is produced. 

-~ = C. HiILt, Slevenoge, Herts,“ Paving roads, d&c.”—Datel 11th July, 

«2. 

Preserving paving wood blocks and sleepers for tram roads with soluble 
silicates or sulphates or sul phites and with solutions of india-rubber or india- 
rubber and tar. Constructing wood paving with caulking strips—filling 
the spaces with asphalte, artificial stone, or shingle. Making an under 
surface for the blocks of boards, and imbedding the sleepers on which 
they rest in asphalte. —s and connecting blocks ther with 
grvoves or channels or tonguesand clamps The use of a pac ag of india- 
rubber, cork, or fibre to give elasticity and deaden sound—and layers of 
sawdust and sand. Cunstructing « foundation for wood paving of 
artificial stone or asphalte mixed with silicates. Constructing a com- 
posite pavement of wood and iron, and making hollow blocks of metal. 
Constructing tramways in sections of different materials and of varying 
snes dispensing sometimes with rails. Novel forms of rails for tram 
roads, 

2140. R. Brair, Belfast, “ Axles and ax'e boxes for carriages and other 

vchicles.”— Dated 17th July, 1872. 

This relates to forming shoulders ani necks upon axles and axle boxes 
with oil reservoirs at each end in communication by a groove. Washers 
are dispensed with and great economy is the result. 

2143. L. Brapiey, London, and J. Sreiaut, Leeds, “ Forming roads and 

other ways.”—Dated 17th July, Is72. 

According to this invention the surface of the road or way is obtained 
by blocks of wood, endway of the grain uppermost, of size for ordinary 
town roads 7in. by 2}in. on the upper surface and 6in. deep, but about 
7in. by sin. at the lower surface, the difference of size extending about 
half way up the blocks, i i varying ding to traffic and 
other circumstances. These are applicd on a bed of concrete of bitu- 
minous or other cement or asphalte, and in most cases of concrete made 
of that class of cement for which saiu L. Bradley obtained provisional 
protectivn dated May Ist, 1872, No. 1307, laid on a properly levelled and 
rolled surface to a depth varying weep | from 3in. to 9in. In the 
grooves obtained by the form of the blocks a fine concrete composed of 
“chats” or “‘shingle” with asphalte or bituminous cement mixed, is 
ome so as to obtain solidity and tenacity to the whole. The blocks 
before use are saturated by steeping in hot tar, creosote, or other kyanis- 
ing substance. 
ae A. Wier, London, “‘ Registering apparatus.”—Dated 17th July, 


1 

This invention consists in arranging and adapting a turnstile or turn- 
stiles connected with a or counting and indicating apparatus 
by pneumatic or other means, w! the numbers and places of entry 
and exit are clearly shown, thus affording an easy check upon the amount 
of fares paid. The a) consists an ord) turnstile or turn- 
stiles, or of aturnstile the arms of which are up and thrown out 
to save space, connected to a apparatus, in 
apparatuses are so as to indicate the number of 
“gs * each station, and the num/ers alighting at or be- 
tween stations. e of the entries are effected auto- 
matically by certain governing mechanism, which is worked from the 
wheel or of the car or carriage, the registration of the exits partly 
automati by similar means and partly by the intervention of the 

conductor. Instead of or as well as ting tus, the registrati 
may be effected by perforating slips of paper. 
eer bo — Skipton, Yorkshire, “‘ Railway wayons.”—Dated 19th 

y, 

The patentee dispenses with the wooden side rails and make the sole or 
side beams of the frumework sufficiently broad, and mount the sides 


there: forming thereby a solid. su instead of the 
Lane seh o” id oul suede dd Cina the patentee 





mec! 
which coun‘ 





a} ’ 


yovidcs four pairs of plates. By these plates bolted to the wagon sides 





and sole or side beams they are securely held together. Each pair of 

plates are continued downwards and take the place of the axle guards. 

144. J. T. P. UR, poaten, “Wheels and bearings from the same, chiefly 
dectench fr canta, c.”"—Dated 14th January, 1873. 

The said invention consists partly in the ction of the felloes and 
the method of securing the same to the spokes, but it consists chiefly in 
the liar construction and arrangement of rollers and contrivances in 
combination with the same within the nave or hub for diminishing the 





Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
‘abrics, dc. 
2095. Sennen, Durham, “ Tufted carpets, dc.”—Dated 11th July, 


1872. 

Each tuft of fibre is fed from a bobbin through a recessed needle or 
carrier with a pointed end to carry it up between the wa’ Series of 
these corresponding with the rows of tufts across a line of the fabric is 
applied in each of a series of frames corresponding with the changes re- 
quired for the pattern. Each frame is moved in — from rails by 
hooked bands or chains aided by carriers so as to bring such frames intu 
position and remove them away again. The fibre held thereby for each 
tuft is taken up into the fabric bound by its end, turned up again so as 
to form another tuft, and laid over a pile wire with a weft thread and cut 
by the cutting end of such wire. The weft is laid single or double one 

ly by an arm, the other separately by that arm when required, and 
either or both are held at the one edge of the fabric when laid thereon 
by a shuttle thread or beading needle. The feeding of these weft threads 
and of selvage threads is adjustable by friction of weighted bobbins or 
drums. The beat up is regulated for the rests and extra beat up by 
tappet acting on arms and links. The healds are operated at the under- 
side at one end only, aud by arms with rigid connections traversing in 
grvoves at the other end. 
3154. C. G. Hit, Nottingham, “ Goffering, futing, and crimping net and 

other fabrics.” —Dated 1th July, 1872. 

This provisional specification relates to goffering and flu by means 
of endless bands or chains of formers and rs. The formers are 
drawn out before pressing, and partitions which travel with the formers 
keep the goffers or flutes inshape. A transverse motion is sometimes 
given to the guide, which leads the fabric between the bands and chains. 


166. J. W. Watties, Massachusetts, U.S., “‘ Machinery for spi 9."— 
Dated 15th January, 1873. 

This complete sp-cification describes a mechanism to effect the proper 
adjustment of a ring spinning machine or frame ring, with respect to its 
spindle, and also to enable the ring and its receiver to be held together, 
and in the supporting or ring rail by the pressure of a single screw in- 
serted in the rail. The invention consists :—First, in an ecceutric cylin- 
der shanked run and an eccentric circular receiver therefor. Secondly, 
in the ring receiver constructed not only with a shank to fit the rail 
socket and with a bore eccentric with the cylindrical outer surface of the 
shank, but also so made as to be capable of being sprung or contracted upon 
the shank of the ring by a screw inserted in the rail and employed to con- 
fine the receiver in the socket of the rail. Thirdly, in the combination and 
arrangement of a single clamp screw with the ring rail and with the 
clamping receiver and its ring Fourthly, in a ring gauge or centraliser 
for application to or as used with the spindle, the ring and its receiver to 
indicate the concentricity of the ring and the spindle. 

174. H. A. Bownevitce, ** Machinery for spinning wool, cotton, 
silk, &c.”— Dated 16th January, 1872. 

This invention consists in applying improved apparatuses to spinning 
machines for the purpose of preventing too much instantaneous twisting 
of the thread up to the point of contact of the feeding cylinders, which 
would prevent the regular drawing out of the thread. 





Class 4.—-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ke. 
2100. W. Warne, King’s Lynn, Norfolk, and W. Mircnet., Brandon, 
Suffolk, * Stacking or unstacking hay.”— Dated 11th July, 1872. 

The apparatus for raising or depositing is suspended from sheers 
inclined over the stack and pivoted at bottom to footpieces driven in the 
ground. The apparatus consists of a pair of curved forks, through the 
eyes of which passa loop of chain or rope, to which a suspended rope is 
connected passing over » block at the top of the sheers and operated 
either by hand, horse, ur sivam power. ‘lhe forks are drawn together 
so as to hold the material by the tension of the rope, and are readily 
separated on slackening the same. 

2104. W. N. Nicnotson, Newark-upon-Trent, Nottingham, ‘‘ Horse rakes.”— 
Dated 12th July, 1872. 

First, fixing on the ax'e of herse rakes an outer axle or boss of cast 
iron, aud making the wheel bushes of large diameter to fit the same, and 
casting the same on chills. Secondly, a method of coupling the teeth of 
horse rakes in groups by means of movable clips which can fixed so as 
to add to or diminish the weight on the points, and in making elongated 
fixings for the teeth pivoting on the tvoth carrying bar to carry two or 
more teeth. Thirdly, a method of attaching the shafts of horse rakes by 
bosses with corrugated spherical projections fixed to the shafts working in 
similar bosses having corresponding spherical] hollows or depressions on the 
frame, or by using an arrangement similar te an ordinary bali or socket joint. 
Fourthly, a method of constructing what are commouly called self-acting 
horse rakes, by ratchet wheels attached to the carrying wheels acting upan 
pawls connected with the rocking frame that lifts the teeth, the said 

wls being actuated by a stud Pram new m 4 through a footplate or by a 
ever from behindthe rake. The depressivn of this stud at the same time 
unlocks a of rule jointed links (which are kept in place by a spring 
and hold the rocking trame firm whilst raking), causes the pawls to fall 
into the ratchet wheels, and the rocking frame to rotate and lift the teeth, 
until the pawls come in contact with projections or cams attacbed to the 
axle, — they are released and the teeth resume their proper position 
for raking. 

2114. G. Campion, Ramaey, Huntingdonshire, “ Reaping and mowing 
machines.” —Dated 13th July, 1872. 

One, or it may be both shafts are affixed to the pole with capability of 
ready removal or replacement by being attached to a bar formed of two 
sides or parts, one at an angle or inclined to the other. The ends of this 
bar are formed with eyes to hook on hooks standing vertically up from 
the side of the pole. The two parts of this bar may be formed separate 
aud be connected together and to the shaft by screw bolt or other con- 
nection. When disconnected the parts may fold against the side of the 
pole. By these means the shaft may be removed to relieve the weight 
on the horse in the other shaft, and such loose shaft may be placed over 
the back end vf the pole to act as a counterbalance. 





Class 5.—BUILDING. 


lass 6,—FIRE-ARMS, 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
2122. G. F. W. CaLcanper, Ardkinglass, Argyleshire, N.B., ‘‘ B. eech-loading 

ordnance.” —Dated 13th July, 1872. 

The inventur obtains a perfect gas-tight closure of the breech by boring 
the gun throngh at that end and closing same by a solid plug bevelled on 
its face to fit in a corresponding seat in the bore of the gun. The plu 
carries the cascabel, and is provided with a lever by which it is screw: 
home in its seat. The plug is withdrawn for the introduction of the 
charge at the rear end of the gun, after which the breech is closed as 
described, 

126. G. Haseitine, London, “ Projectiles for rifled fire-arms and ordnance.” 
—A communication.— Dated llth January, 1873. 

The said invention consists in an elon projectile so formed as to 
have a cylindrical portion of uniform eter of sufficient length to 
carry the projectile steady through the bore of the arm or ordnance, and 
whove equilibrium or centre of gravity shall be at or near the forward 
part of such cylindrical portion. It consists also in providing the said 
projectile with a plug whose rear projecting end is conical, its forward 
end cylindrical, and its expansion frustrum portion intermediate or 
between such rear and front ends. It also consists in forming on the body of 
the projectile forward of the frustrum recess a cylindrical bore whose 
depth shail bo quester than the length of the cylindrical portion of the 
Pug. 





Class '7.—_FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

- he a Shepperton, Middleax, “ Shutters, d&e.”—Dated 13th 

uly, 187 
The improvement consists in fitting strips of metal, ‘erably narrow, 
to the laths of the shutters, the Sins of yrs 
and windows, and to the plates of the metal curtains or cove 
blinds. These strips of metal, which the inventor terms slide guides or 
tors, are attached to the and bottoms of the sliding portions 
of the shutters, doors, sashes, metal pte or covers, and 


blinds, poasing the enda of Sho gubtee situated close to 
ate Wcatiin of the dina Detiaay onl chenshing and totening 








them. Upon these guides the other sliding portions run, and by shorten- 

ing these oe the laths or plates can be held together, so that they do 

not slide, but retain sufficient movement to allow of being wound over a 

roller of small diameter. 

2113. H. Macaup, London, “ Feather trinemings.”—Dated 10th July, 1872. 

The feathers are passed threuyh the stuff instead of being placed upon 
or woven into it as heretofore. By which means the trimming is made 
much more stronger than before, and alsu impervious to the action of tle 
water. The feathers have the same appearance as they would have on the 
natural skin, only stronger. 

—, . Burrows, Leeds, “‘ Chopping or mincing machines.”"—Dated 13th 

uly, 1872. 

This provisional specification describes a chopper or knife holder 
mounted on a centre about which it is caused to vibrate, and in combina- 
tion therewith is a rotating chopping block. 

2146. E. Brooxs, Birmingham, “ Brooms and brushes.”"—Dated 17th July, 

872. 

This invention consists in providing brooms and brushes with clastic or 
soft ends or ends and sides, which elastic or soft ends or ends and sides 
prevents injury to any surface against which the broom or brush strikes 
during use, and deaden or prevent noise in using the broom or brush. 
This is effected by us by preference vulcanised india-rubber of small 
diameter, to which a web cr fin of canvas or other strong fabric is attached. 
This material is secured to the edge of the head of the broom or brush by 
placing = the web part a strip of metal and driving nails or sprigs or 
screws through the said parts into the head of the broom or brush. 
—- or other soft or yielding material may be used instead of india- 
rubber. 

2149. J. Broper, Islington, A. C. L. Lama, Twickenham, and W. C. Scri- 
VENER, London, ** Clasp or fustener jor necklaces, doc." — Dated 17th July 
1872. 

The fastener consists of a pointed pin, on which is a lug or catch, to be 
inserted in a socket through a keyhule opening, and held (by the pressure 
of a spring on turning said pin partly round within the socket) by the 
aid of the lug or catch. 

2183. T. N. Parmer, Dalston, Middlesex, “‘ Catamenial belt."—A communi- 
cation. — Dated 22nd July, 1872. 

This improved belt consists of a belt to be secured around the body, 
having two straps dependent therefrom, one before and one behind, 
which straps support a piece of caoutchouc of peculiar form. A piece of 
folded linen being placed on the cavutchouc is firmly applied to the 
sexual parts. This improved belt may also be used for supporting the 
matrix and preventing flooding. é 
121. C. Harrison and W. Peansoy, London, “ Frames for umbrellas, dc. 

—Duted 11th January, 1°73. 

This invention consists in the construction of a compound collar formed 
of metal and connected with the “runner” of an umbrella, parasol, or 
sunshade, for (he purpore of retaining the frame in any desired pose. 
The collar consists of two parts, each of which has an aperture bored or 
formed therein, such apertures being circular but placed eccentrically 
with reference to the peripheries of the respective parts. One part 
of the collar is fixed to the end of the runner and has a screw thread 
on its periphery. The other part is in the form of cap, in the 
interior of which is a screw thread capable of gearing into the 
thread on the exterior of the fixed portion of the collar. By turning 
the cap the circular apertures can be brought to coincide, when 
the “runner” will be free to move up and down the stick, or they 
may be placed eccentrically with regard to each otber, when the edge of 
the aperture in the cap will press against the stick which is furnished 
with grooves for its reception, and the frame will be retained in the 
desired position. The collar is provided with a suitable pin or stop 
for the a; of preventing the cap being turned too far and becoming 
detached. 


Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fue! 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, cc. 

2093. J _R. Caspay, London, ‘Preserving surfaces of wood.” —Dated 11th July, 

1872. 


‘The said compound consists of cressol phenol or carbolic acid or phenol 
alcohol in a neutral or acid form, or in a hydrated or dyhydrated form 
mixed with pitch, resin, or bituminous or silicic varnish or paint. {or 
some purposes he also mixes with the above compound metallic soap, 
mercury, arsenic, copper, or other metal. 

2109. E. L, Owes, Iron Acton, Somersetshire, and G. Uxpenwoop, London, 
* Purification of gas.”--Dated 12th July, 1872. 

According to this invention baryta or a substance centaining baryta is 
employed. 

2115. J. G. Tonaur, London, “ Fertilising manures."—A communicetion. — 
Dated 13th July, 1872. 

The First part of this invention relates to the treatment of animal 
blood for fertilising and other purposes, and consists in a certain pre- 
paration of coagulated blood, and in a process fer producing the same by 
subjecting animal blood to the joint action of heat and agitation. The 
Second part of the invention relates to the production of an improved 
fertiliser or manure obtained from the flesh of animals, and consists in 
subjecting the flesh of animals free from fat, or after the fat has been 
extracted therefrom, to a considerable pressure for the purpose of expel- 
ling liquid matter contained within the flesh, which latter is afterwards 
thoroughly dried by exposing it to heated air in a suitable ves<el or 
otherwise, and is subsequently reduced to powder by crushing or grinding. 
The Third part of the inventi-m relates to a novel apparatus for treating 
blood and animal matter by way of facilitating the processes hereinbefure 
referred to, and which is also applicable to the manufacture of super- 
phosphates. This apparatus consists of a jacketed vessel and tubular 

tator for the circulation of steata or heated air, whereby heat, com- 

bined with agitation, in a close vessel are most advantageously applied to 
the material or materials under treatment, by which means a superior 
product is obtained. The Fourth part of the invention relates to an im- 
proved mode of manufa turing superphosphates for fertilising purposes 
and in obtaining a certain product by the said operation This part of 
the invention embraces the use of bone-black or its equivalent, which is 
first soaked in water, then mixed with sulphuric acid and thoroughly 
agitated, and to this mixture flesh or meat, bioud or other nitrogenous 
matter is added, and the whole exposed to agitation and beat until tho- 
roughly dried in an apparatus similarto that shown in the drawing annexed 
to the provisional specitication, and referred to in the third part of the 
invention, being the improved means or apparatus employed for this 
purpose. 

2118. E. C. Staxrorp, Glasgow, “Preserving and deodo: ising scaweed.”— 
Dated 13th Jaly, 1872. 

The invention consists, according to one modification, in treating the 
scaweed with, in ordinary cases, from 1 to 5 per cent. of calcium chloride, 
sodium chlorice, vr oiher chloride. It is preferred to use the first named 
chloride xud to apply it in the dry state by sprinkling it on successive 
layers of the seaweed. By another modification similar results are ob- 
tained by mixing the fresh seaweed with about half its weight of sea- 
weed charcoal, and with or without the salt as in the first modification. 
For general deodorising pu the calcium chloride hereinbefore 
referred to bas combined with it a slight excess of chlorhydric acid, and 
is used in the liquid or dissolved state like deodorisers, 

2123. T. E. Hearn, T. Evens, and T. E. Hearn, jun., Cardiff, “ Artificial 
fuel, '"— Dated 13th July, 1872. 

A cylinder is placed near a furnace flue so that the heat emitted passes 
through the cylinder, also at same tims a jet of superheated steam. 
The material to be heated is placed in the cylinder at the flue end anda 
shaft with arms and blades is turned to mix up the materials and pass 
them out at the other end. 

2137. J. Date, Manchester, “‘ Manufucture of oxalates of soda and potash.” 
—Dated 171th July, 1872. 

Instead of using the unclean sawdust or woody fibre in the manufacture 
of oxylates of soda and potash, the inventor purifies the same, so that he 
is enabled to employ only the pure cellulose, whereby he obtains numerous 
advantages over the old plan. 

2141. H. 8, Coptanp, London, “ Apparatus for mixing precipitating mote- 
rails with sewage, and removing deposits, which apparatus is applicable 
also for other purposes.” — Dated 17th July, 1872. 

This invention relates to the arrang t of app daptable either 
to Se eee or other tanks or gee = edfoctuall and 
unifo: xing precipitating materials w sew su sor 
senaevutin, and shicwende remo deposits from the same for further 
treatment. The-apparatus is applicable also for mixing other fluid or 
semi-fluid subst. of q densities in tanks or reservoirs, and 
removing portions of the contents of such tanks or reservoirs. 

_ 8. 8. Bateson, London, “ Jreatment of hides or skina.”—Dated ith 

‘uly, 1872. 

This invention relates to an improved mode of preserving hides, and 
consists in subjecting the same to the fumes of sulphurous acid gas 
either alone or in conjunction with the vapour or vapours from 
heated creosote or from heated heavy oil of tar (the creosote oil of com- 
merce), or from heated carbvlic acid, or from hea'ed crude turpentine, or 
from heated glycerine, or from a mixture of all or any of the above, 
either alone or in conjunction with steam. The hides or skins so treated 
may be transported from great distances anc hot climates without risk of 
putrefaction or of cracking, and being thus kept soft and pliable are in a 
—— condition for tanning or other purposes than is ordinarily 
case. 

















FUSE Se 


74 


THE ENGINEER 





Jan. 31, 1873. 








2266. R. Mirpur, London, and H. Jackson, Leeds, ‘‘ Drying sewage deposit, 
ec.” —Dated 30th July, 1872. 

According to this invention a frame fitted with scrapers is caused to 
slide to and fro over an iron plate which is heated by fire or steam. The 
said frame is worked by cranks which lift the frame du the back- 
ward stroke. The frame is lifted less at the delivery end than at the 
inlet end, and the amount of lift can be adj Sometimes prongs or 
pins are fixed above the iron plate to assist in pulverising the matters. 
In a modification the scrapers, or pins or forks are fixed to endless 
chains, which are worked to and fro, the forward movement being in 
excess of the backward motion. Sometimes cams are em to lift 
the said frame or chains, and to let it or them to fall suddenly so as to 
assist in pulverising the matters. 


Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
2260. C. Farrnotme, London, “ Electrical communication ia railway car- 
rages.” — Dated 29th July, 1872. 

This invention — to railway trains fitted with communicatin, 
rods for as the brakes in the manner described in provisiona’ 
specifications filed by Jacob Heberlein, dated the ilth April, 1872, No. 
lu71, by John Imray (a communication from the said Jacob Heberlein), 
dated the 17th May, 1872, No. 1508, and by John Imray (also a com- 
munication from the said Jacob Heberlein, dated the 19th June, 1872, 
No, 1849. The object of this invention is to utilise these rods as con- 
ductors of electricity for the purpose of transmitting signals throughout 
the train, the return circuit being formed by some of the axles and 
wheels and by the rails. Under ordinary circumstances a current of 
electricity is maintained, but a signal is given when the electrical con- 
tinuity is broken, and this can be done bya na. acting on an 
instrument which breaks contact and serves as a tell-tale to show which 
instrument has been acted on. 





Class 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2002. J. L. De Mowrorson, London, “ Tanning.”—Dated 2nd July, 1872. 

In sive pits a suitable mixture is thrown, and into the mixture 
is steeped the skins. The mixture and skins pass from one pit to the 
other, ining in each a sufficient time. 

2003, W. Tuwartrtes, E. Fonpevii.e, and G. Bertin, London, *‘ Coating for 
covering stone, &e."— Dated 2nd July, 1872. 

This consists in the preparation of glaze or coating by which stone, 
earthenware, ter, articles of furniture, and ornaments, can be covered 
to give them the appearance of vitrified, enamelled, or glazed goods. 
2907. J. Srones, Ulverston, Lancashire, ond J. CastLe, Manchester, 

“ Shutters.” — Dated 3rd July, 1872. 

The First part consists of a drum, round which the shutter is rolled, 
having a conical grooved pulley at one end ; a chain is uncoiled from the 
pulley as the shutter is coiled up, and vice versa. The Second part is the 
application of the screw arrangement described in specification of patent 
No. 1170 (66), to vertical revolving shutters, The Third part refers to 
the use of springs for causing ascending shutters to be raised. The last 
part refers to means for preventing the t ission of sound bet 
portions of a room which are temporarily divided. It consists essentially 
in placing a non-conductor of sound, suchas hair felt, between two shutters 
or partitions, of the same or of different thicknesses ; the shutters may be 
made of wood or of iron, or of a combination of wood and iron; provi- 
sion is made for fitting doors to the partitions to have access from room 
to room. 

2008. E. Le Gros, London, “ Drilling iwachinery."—A communication.— 
Dated 3rd July, 1872. 

Giving a rotary motion to « piston and conveying said motion toa fixed 
or movable drill by means of a spiral rod fixed within or attached to the 
said piston, furnished with a suitable nut or other adjustment, so that 
when desired the piston may work direct in one direction and in the 
other rotate. Also arranging the feed by means of tappets, or other suit- 
able means, that the — may be forced back slightly before the point 
of the drill or bit attached to it strikes the rock or material to be bored, and 
thus form a cushion and prevent the piston from striking the end of ths 
cylinder, and so that the shocks or resistance the drill or bit meets with 
may be received only on the drill and bit and not be communicated to 
the other parts of the machinery. Also supporting the above and the 
improved machinery generally on adjustable tripod legs, so that the 
machinery can be placed and work in almost any position. 

2012. P, Newaut aad J, Barker, Warrington, Lancashire, ‘ Dressing or 
finishing leather.”—Dated 3rd July, 1872. 

This invention relates to that description of machine in which there is 
a rising and falling table on which the pieces of leather are placed and a 
revolving drum fitted with dressers for dressing or finishing the leather, 
and this invention consists in certain improvements connected with the 
table and in improved constructions and forms of the knives or dressers. 
Instead of raising the table bodily at both ends or at one end only it is 
raised directly in the centre in a vertical line central with the axis of the 
drum, the vertical direction being maintained by guides at the ends of 
the table or by any parallel motion, and the pressure is given to and taken 
off the table by a weighted or spring lever and treadle in the usual 
manner. The dressers are made on the drum, whether they are of steel, 
gun-metal, glass, stoneware, brushes, stone, or other material of an an- 
gular form extending entirely across the drum to which it is bolted, the 
apex of the angle being in line with the middle of the periphery of the 
drum, aul by this arrangement the dresses are much stronger than any 
hitherto made, and great economy is effected. 

2013. R. Turnsuct, London, “ Raising and lowering vessels.”—Dated 3rd 
July, 1872. 

This relates, First, to means for rotating submergable pontoons at the 
sides of tem: _— docks, which are also submergable for the purposes of 
raising and Gos ng ships and other vessels. Secondly, to the construc- 
tion of submergable rotating pontoons; and Thirdly, to arrangements of 
apparatus to be used in connection therewith. 
2014. J. T. Partour, London, “ Asphalte and other p 

July, 1872. 

This invention relates to novel apparatus chiefly designed for laying 
aiphalte, concrete, and other similar materials used in the formation of 
pavements, foundations, and the like. But parts of the said invention 
are applicable to the formation of pavements and foundations of stone or 
wood. The said invention consists in the construction and combination 
of appliances for rolling or otherwise compacting the paving material ; in 
levelling ; in raking and sweeping appli used in ination with 
the roller or other apparatus ; in contrivances for cutting and channel- 
ling the pavement, and in apparatus for mixing and spreading the 
asphalte, concrete, or other material By the use of this improved appa- 
ratus the i tor greatly diminishes the cost of laying down asphatte 











ts.” —Dated 3rd 

















aid other pa’ ts, and is enabled to construct and repair such pave- 
ments in much shorter time than has b fore been practicab] He 
thereby obviates the y and inconveni occasioned by the 





lengthened stoppages of the traffic in towns and cities by the present 

method of constructing these pavements. 

2015. 8. J, Payne, Charlton, Kent, ‘‘ Fire-bricks, crucibles, retorts, &c,”-— 
Dated 3rd July, 1872. 

Theinvention relates toanimprovement inthe manufacture of fire-bricks, 
crucibles, and other fire-ware goods, the object being to manufacture 
them of a plastic position taining the largest available percentage 
of silica or siliceous material which has the property of enabling the brick 
or other moulded article to resist the destructive action of the furnace 
fire. 





2016. J. Crop, Homerton, Middlesex, “ Tobacco pipes.”—Dated 4th July, 1872. 

This invention consists in employing ch lin a separate chaml 
attached to the bow] of the pipe for purifying the smoke of tobacco. 
2021. W. McLaren, Glasgov, * Machinery for sawing or cutting wood.”— 

Dated 4th July, 1872. 

This invention relates to improvements in machinery of the kind de- 
scribed in No. 808, of 1860. Theimprovementsare designed toadmit of two 
boards being sawii or cit from a log for each traverse of the log. There isa 
single carriage for the log arranged and moved progressively as before, 
put there are two distinct saw frames connected to diametrically ae 
site crank pins, so that the lateral strain of one opposes and neutrali 
that of the other. ‘The saw frame guides are on horizontal lathes or 
frames which are adjustable as to height, and which face each other, the 
guides of one being curved convexly as regards its lathe, whilst those 
of the other are concave. 

2023. W. Ricuter, Bintrachtschitte, Prussia, ‘* Breaking bar iron.”—Dated 
4th July, 1872. 

The Aen \.. jes of this machine and its advan over other puddle 
bar breaking machines are, pay: — nae by wee the -_ bar in 
an uired without in the least degree or defo 
the poo See, e said machine i as soon as it has com- 
pleted its work; that is to say, when crank shaft has made one 
ascending and Geocsnning movement it ceases to act. Thirdly, the bent 
up end of the puddle bar is broken off and taken back from the crank- 
shaft through the crank-pin. 
aes %. ane, Lixerpool, “* Mechanism for forming bungs.”—Dated 5th 

uly, 

This relates to a new and improved truction of chuck and cutting 
tool to be used in combination with the shaft and other main parts of an 
erdinary blocking machine. The chuck is secured to the revolving shaft, 














It consists of a sleeve tapering on the outside, tl.rough which there passes 


a non-rotating spindle for securing the wood. Over sleeve are semi- 
lindrical or ental saws, with teeth on their front edges or ends. 
These are caused to travel came otting over the tapering sleeve, and 


thereby to cut a bung or tapered like article from plank. The said chuck | 


is combined with ordinary blocking machine parts. 


2040. T. H. Warp, Smethwick, Staffordshire, “‘ Pulley blocks.”—Dated 5th 


Juin, 1872. 

According to this invention the sprocket wheel for raising the load 
turns on one end of the fixed axis of the pulley, the inner face of the 
a wheel having an eccentric bush on which a toothed wheel works; 
this toothed wheel is surrounded by a hollow toothed wheel made in one 
piece with the load wheel. On the fixed axis is a second or lowe’ 
sprocket wheel having an eccentric , upon which the load wheel an 
hollow toothed wheel turn. The opening in the toothed wheel is partly 
Fong a and ey hexagonal. Upon the cylindrical part the bush of 
the lifting sprocket wheel works, while the hexagonal part is occupied 
by a small hexagonal nut on the fixed axis of the pulley. In using the 
pulley the parts are brought into such positions that the toothed wheel is 
thrown into gear with the hollow toothed wheel. By then working the 
lifting sprocket wheel the toothed wheel, which is incapable of rotating, 
is carried round the hollow toothed wheel, and the said hollow toothed 
wheel, and with it the load wheel, are made to perform a partial rota- 
tion, the said hollow toothed wheel advancing on each rotation of the 
ifting sprocket wheel through a distance equal to the difierence 
between the number of teeth in the two toothed wheels. To lower the 
weight the parts are turned by the lowering sprocket wheel in to such 
positions as will disengage the toothed wheel from the hollow toothed 
wheel, and by preserving these relative positions the weight may be 
low:red By means of a spring rod having at its bottom an arm, the 
pulley frame is so suspended that when the pulley is overloaded the said 
arm is made to bear « it the lowering sprocket wheel and gag the 
said wheel and prevent the action of the pulley. 

2048. J. F. Evwet and J. Grove, Birmingham, ** Safes.” —Dated 6th July, 
1872. 

This invention has for its object to render safes secure against the 
attacks of burglars and others by so constructing the fastenings by which 
the door when locked is connected to the framing of the safe as to make 
it impossible or very difficult to force open the door by the use of 
wrenching instr ts. A ding to this invention a series of pierced 
knuckles is fixed on the inner face of the four sides of the framing 
of the sate, and a series of other pierced knuckles is fixed on the 
inner face of the door of the safe, the last-named knuckles being 
so disposed that when the door is closed they respectively engage 
with those on the traming of the safe. The engaged knuckles 
are connected together by sliding bolts carrying pins or axes, 
These bolts are so ted with hanism that on the turning of the 
knob or key of the safe door the pins or axes are shot forward into the 
engaged pairs of knuckles, and thereby securely fasten the door to the 
safe. By withdrawing the bolts the door is unfastened. These fasten- 
ings may be applied to one or more or all the sides of the safe, aud 
- or more of the fastenings may be applied to the same side of the 
safe. 


2053. W. R. Lake, London, “‘ Ventilating apparatus,”—A communication. 
—Dated 6th July, 1872 

The present invention relates to a ventilator which is susceptible of 
numerous applications, This ventilator, according to the , ene 
desired to be made, may be variously formed and arranged, but it consists 
always of a helix formed with a greater or smaller number of blades or 
wings mounted upon a shaft. These wings, which are made of wire 
cloth, taffeta, gauze, or any other light material, constitute the ventilator 
properly so called. The helix is operated cither by a train of clockwork, 
a je of steam or water, or other convenient means, and the whole will be 
so combined as to occupy the smallest possible space. 

2055. R. E. Donovan, Dublin, ‘‘ Drill-stock.”—Dated 8th July, 1872. 

A circular disc, the periphery of which is furnished with a ring of vul- 
canised india rubber, is fixed on the drill-stock, and on a bracket attached 
to the handle a circular disc, also provided with a ring of vulcanised 
india-rubber on its periphery, and revolving freely on its axis, is mounted 
in the same plane with and in juxtaposition to the first mentioned disc. 


2056. J. Tnomson and J. M Tuompson, Glasgow, “ Radial drilling ma- 
chine.” —Dated 8th July, 1872. 

This invention ae consists in an improved construction of 
horizontal radial drilling machine, for boring bolt and other holes in the 
face plates and flanges of large heavy bed plates, condensers, cylinders, 
and air pumps of marine and other engines, and such massive castings 

laced on the ground or on a low fixing table, with the vertical sides to 

bored placed close up to the horizontal drill spindle, traversed radiall. 

with its own carrying and sliding stock on the strong radial arm radi- 
ating vertically round the centre circle and front of the work on its strong 
horizontal hollow ere pony axis, truly turned on the outside as journals 
worked and suppo in bearings at the top of a strong standard frame 
(preferably of the hollow box class, at such a height that the arm will 
clear the ground) secured by a broad flange at the base to a suitable foun- 
dation of iron or stone. The radial turning, setting, and holding of the 
hollow horizontal axis and radial arm are effected by a worm wheel fixed 
on the axis and a worm and spindle carried in journal bearings near the 
top of the standard, and which is turned as required by a hand wheel 
or lever, but when desired the horizontal axis may be further secured 
when set by fixing screws and griping bushes. The actual driving of the 

hine would be effected from a first moticn shaft carried in bearings at 
the back and top of the standard, and driven by a belt cone or fast and 
loose pulleys on the shaft ; which cone might be coupled by a friction 
clutch, so as to be quickly thrown on and off by a lever convenient to the 
hand cf the attendant. This first motion shaft gives motion to a second 
driving shaft carried in bearings in the centre of the hollow carrying axis 
of the radial arm, so as to give motion in turn to the transmitting shaft 
carried in bearings in the centre of the arm, and which actuates the 
boring spindle, aie each case by a pair of bevel wheels at the angles 
and connections of these shafts ; the transmitting shaft in the arm be 
traversed radially in the arm by a long screw spindle carried through an 
arm formed on the opposite side to that of the actual radiating arm, and 
which counterbalances the latter to a great extent. It will be observed 
that the raising of the carrying axis of the radial arm to near the centre 
height of the range of holes to be bored, and making it and the drill 
spindle horizontal, enables a radial arm of half the usual length to effect 
the same range and work, and the machine being so low, not much higher 
than half the height of the highest hole to be bored, makes it a2 much 
stiffer and steadier radial ng machine than those heretofore in use. 
2057. 2 R. MARSDEN, Leeds, ‘‘ Stone-breaking machines.” —Dated 8th July, 

1872, 

This invention relates to a peculiar construction and arrangement of 
the ridges and recesses on both the fixed and movable jaws of stone- 
breaking machines. 

2059. A. Prince, London, “ Boring instrument.”—A communication.—Dated 
Sth July, 1872. 

This instrument consists of an outer main tube or hollow cylinder sup- 
ported by a strap terminating with a vertical stem, on which are placed 
slotted guides for the stirrup of the borer ; two wings set un a boss serve 
to prevent by their resistance the rotating motion of the stirrup itself 
while the instrument is in operation beneath the water. A second hollow 
cylinder holds the shaft to which the chisel or borer is fixed firmly or in 
one piece. This interior tube has a cross Png or slot which gears in a slot 
cut in the outer cylinder. A third cylinder is likewise provided with a 
cross pin in a similar manner. The instrumeut works under 
water, and is actuated by means of a wire rope attached to a ring above 
the winged boss. By the continuous elevation and depression of these 











moves away from or towards each other, two knee joints producing a 
ressure on the movable bearings of the pressing cylinder. The knec 
eints may be replaced by a horizontal rod provided with levers or cams 

acting by means of a set screw on the bearings of the upper cylinder. 

2099. W. R. Lake, London, “‘ Securing bales of cotton, &c.”—A communi- 

cation.— Dated 11th July, 1872. 

The said invention relates to a novel contrivance for uniting avd secur- 
ing the ends of metal bands or hoops placed around bales of cotton or 
er merchandise. ‘lhe said invention ists in the peculiar formation 
of a metallic plate, and in the combination of the same with the ends of 
the said hoops or bands. The form of the said plate may be varied, buc 
in all its modifications it is so constructed that the ends of the hoop aro 
hooked upon its edges and retained by tongues or other contrivances 
formed on the said plates. The two ends of the hoop when secured lie 
side by side, and are hooked over the two edges; they are passed under 
the tongues, and are securely held in place by the same. 

2101. W. H. Bennett, London, “ Lighting and extinguishing lamps.”—A 

communication. —Dated 12th July, 1872. : 

The apparatus which is attached to the top of each lamppost consists 
of a chamber, within which a small gasholder dipping into mercury rises 
and falls. An inlet and two outlet pipes are provided, one pipe to a 
jet burner and the other to an ordinary public light burner. Partitions 
are so arranged within the gasholder as to allow of « smal quantity of gu 
—— a jet burner (which is lighted and kept constantly burning), ant 
on an increased pressure being applied of allowing the gus to flow free'y 
to both burners. The consequence is that the jet burner lights the 
ordinary burner, and on the p being d d the jet burner 
flame is reduced to ini , while the ordinary burner flame remains 
alight and of full size. When it is desired to extinguish the lamps the 
pressure is still further redu when the gasholder falls and cuts off all 
communication between the gas and the ordinary burner. 

2103. J. W. CuamBers, Manchester, *‘ Affording security to safes, &c.”— 

Dated 12th July, 1872. 

The invention consists principally in so connecting the door or the lock 
or fastening thereof by means of insulated wires with a visible or 
audible electric signal placed at the police station (or in me | other 
suitable situation) that whenever the lock or door is opened, or if it has 
not been properly closed, the electric circuit shall be broken, and the 
fact of the lock fastening or door being opened (or of insecure state) sball 
thus be inatantly notified by electric signal at the police station or other 
desirable place. 

2105. J. Satmon and J. Brownwitt, Manchester, “ Machinery for bronz- 

ing, &c,”--Dated 12th July, 1872. 

This invention consists of an improved tion of hinery, 
whereby the sheets of paper or other material are supplied with the 
printed side upwards to a feeding table, and are caught hold of by a grip- 
per let into a drum, above which is a trough containing the bronze or 
other powder, and around which is a series of rollers. 

2106. E. T. Simpson and F. Hurp, Walton, Yorkshire, “ Portable air 

compressor.”-—Dated 12th Julw, 1872. 

This invention ists in p g air for working coal-getting and 
other machines by means of a portable apparatus, consisting of an endless 
chain of foot-boards passing around drums in which are crank pins 
for working pistons in air cylinders, the chain of fuot-boards being driven 
by cattle or men. 

2107. G. De Lare and Viscount M. De Satomos, London, “ Diaries.”— 

Dated 12th July, 1872. 

A diary interleaved with blotting or any other paper or material, such 
blotting or any other paper or materials having advertisements of all 
descriptions with illustrations, illustrated or otherwise impressed, 
printed; or otherwise thereon. 

2108. G. Smirn, London, “ Drawing off wine, beer, d&c.”—Dated 12th July, 

1872. 











+ 








According to this provisional specification the air entering the cask is 
caused to pass through a preservative liquid, and the cask is kept moist 
and cool externally. 

2110. C. Bray, Rochford, Essez, ‘‘ Hair restorer.” —Dated 12th July, 1872. 

The ingredients are acid acetic fort, spirit of lavender, liquid dye from 
red saunders wood and water, mixed together in a cold state. 

2111. W. R. Lake, London, “‘ Machinery for n.aking and composing type for 
printing.” —A communication.—Dated 12th July, 1872. 

The types are cast in the order of composition, dressed, and set up in 
lines ; alter being used they are remelted instead of being distributed. 
The letter matrixes are on stocks in sliding frames moved by finger 
keys into line with a matrix carrier that takes the matrix up to the place 
of casting, and then returns it. The actuating cylinder is provided with 
cams to move the parts at the proper time. The moulds open and close 
to the thickness of the letter. When the type is cast it is taken away by 
a slide; the burrs are dressed at the side, then at the top and bottom of 
the letter,.and delivered in line ready for dividing inte columns or pages. 
The metal is melted in a bath heated by gas. 

2116. W. W. BartLe, Birmingham, “ Tew irons.” —A communication.—Dated 
13th July, 1872. , 

This invention relates to tew irons used for conducting the air from 
bellows, air passages, or ventilators to forges, hearths, or other similar 
apparatus, and it consists in providing a metal box forming an air cham - 
ber, the fuel or combustible material being near the top of such box, and 
the air passing from such box to the forge or hearth in a vertical direc- 
tion. 

2117. W. Witkes, Bloxwich, Staffordshire, ‘‘ Railway carriage door locks.” — 
ted 13th July, 1872. j 

In railway carriage door locks as usually made the friction of the lever 
on the bolt or tongue is lessened by means of a 5 friction roller set 
in the head of the lever, but this roller has always been of a thickness 
considerably less than that of the bolt or tongue, and forcibly so, because 
a certain amount of the space between the lock plates was taken up by its 
bearings. This difference of thickness between the bolt and the frietion 
roller was a very serious defect, as the thin roller soon cut into the bolt 
or tongue and the lock ceased to work smoothly. In this improved lock 
the lever head has a friction roller the periphery of which is equal in 
breadth to the thickness of the bolt, this being obtained by making 
the lever with two projecting checks to form bearings for the friction 
roller, and cutting openings in each lock plate to receive these 
such openings being —~ enough to permit the lever to play to and fro 
in the space between the lock plates under the action of the key and 
spring in locking and unlocking. The head of the lever is extended 
beyond the bearings of friction roller and the checks are made to protect 
wholly in front of the lever, so that the spring may come against 
the lever above the friction roller, and not below it as inthe ordinary lock, 
and a spring is used which will entirely box in both bottom and back of 
lock, the shorter arm of spring bearing against a cheek on one of the loek 
plates and the longer arm aguinst the top of lever. 

2124. J. Wane, Halifax, “ Improvements in letter-press printing machines.” — 
Dated 13th July, 1872. 

This invention relates to printing machines known as “platen 
machines,” and consist, First, in the application of a pair of rollers, 
spiked for holding the blanket and parch a‘. 2 dly, in the 
application of swivelling guides for holding the sheets of paper during the 
printing process. Thirdly, in the application of a spring finger to hold 
the sheets of paper. Fourthly, in the application of a tumbler, slotted 
lever, and rod for working the platen. Fifthly, in the application of an 
eccentric shaft to the type frame for connecting the rods to, for readily 
setting or adjusting the ‘ype Sixthly, in the application of an eccentric 
to the crank shaft for ig an independent motion to the ink rollers. 
Seventhly, in the application of leather or other material to the bearers or 
runners on the ink rollers for duci dhesi Eighthly, in 











cylinders the chisel will be turned intermittently and the boring effected 
2066. J. Downes, Handsworth, Staff * Locomotive and stutionary steam 
engines.” —Dated 9th July, 1872. 

This invention consists in condensing and utilising the exhaust steam 
of the said engines and making them noiseless and kel or nearly 
so, in the following manner;—The outlet port for the exhaust steam is 
made —— than the inlet port, and the exhaust steam is 
conveyed to a tank composed of several portions in communication with 
one another, containing the feed-water of the boiler, the said feed-water 
being heated by the said exhaust steam. From this tank a pipe passes to 
the fire hole of the boiler furnace and conveys exhaust steam to the said 
furnace, and thereby increases the draught of the furnace and suppresses 
smoke. Exhaust steam from the tank is also supplied to the funnel of 
the engine for creating a draught. 


2070, P. F. Guertin, London, ‘‘ Horseshoes.” —Dated 9th July, 1872. 

The features of novelty of this invention consist, First, in so making 
horseshoes as that horses’ feet do not require to be pared, and the frog is 
allowed to grow, and in applying the shoe cold tothe horse’s foot instead 
of applying it hot, as ‘ore generally practised. Secondly, that the 
shoe allows the horse’s hoof to rest in its natural position, aud at the 
same time prevents the likelihood of the horse slipping and the shrink- 
ing of the heel, and by a slight convexity in that part of the shoe whicb 
bears upon the revents the possibility of the hoof splitting in the 
regions of the quarters, and thereby avoiding the use of clips. 

2090. J. CHANDLER, “ Apparatus for the control of water, &c.— 
Dated 11th July, 1872. 

Acylinder has waterways opened and closed by valves upon a central 

alule A self-closing cock 





is also referred to to prevent waste. 
2004. - F. Lacranoe, Paris, “‘ Typographic presses.”—Dated 11th July, 
1872, 
is constructed of routeten, between which is pressed the 


The press 
peepee dec pg ow is submitted to a pressure which 
is equilibrated by means of right and left-handed horizontal screw, which 





more 
the application of a spring catch lover to the inking table for 
table at each stroke of machine. Ninthly, the application of a 
combined strap guide and brake for quickly stopping the machine. 
2125. T. E. Hearn, T. Evens, and T. E. Hearn, jun, Cardiff’, ‘* Compress- 
ing by hydraulic power.”- Dated 18th July, 1872. 

The object being to press materials requiring a pressure at the 
commencement, but as much as possible at the finish of the stroke. A 
steam engine is employed to make a force pump, one stroke of which gives 
one lift to the hydraulic ram. This — be adapted for various purposes 
requiring great pressure at the completion of this lift of the ram. . 


2126. R. J. Jounson, Hatcham, Surrey, “‘ Sewer ventilation,”—Dated loth 


The external application of heat to.pipes for ventilating sewers or drains 
by means of a proper length of iron o other metal pipe wholly or partly 
encased with fire-brick and heated by contact with fire. 


2128. E. Heprie, London, “‘ Obtaining motive power.”—Dated 15th July, 
1872. 


This provisional specification describes a wheel upon which are mounted 
movable weights, 
=, Ms R. Lake, London, ‘‘ Screw bolt.”—A communication.—Dated 15th 
ly, 1872. 
‘The inventor uses round iron bars of the diameter required of the body 
of the bolt and from the head thereon in bg ape manner. The 


Lake, London, “ Bolts, spikes, rivets, &c.”—A communication.— 
Dated 15th July, 1872. 
For making bolts and rivets the inventor forms a semicircular recess or 
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in the face of the stationary shear bar, and so arranges the same 
Sven the parts are in position for forming the head of the bolt or 
rivet 


guide pieces, whereby 


es he combines with the holding jaws or dies | 


| 173. C. E. Parker-Ruopes, Surrey, “‘ /lluminating public and other clocks, 
| é&e.” —Dated 16th January, 1873. 
| To render, by means of artificial light produced by the use of oil, 
| spirits, , or —- or matter of any kind, glass or other transparent 
te of =f nd, 
e ae 7 


| mai coloured or non-coloured, wood coloured or non- 
; a 





said recess will be i behind the cutting of the mov- 
. For pees 5 
a cutting and swaging ; me hee nee and 
down’ 


movement is to the said 
to con- 


Sake He also 


pper die. 
spring, by which the aforesaid up- 


setting die and crosshead are operated. 
2132. D. Cunnincuam, Dundee, N.B., ‘Construction of caissons.”-——Dated 
16th July, 1872. 
This invention relates to improvements in caissons employed for cl 

dock entrances, canal locks, and other spaces within which it is req’ 

to confine water, and which improvements may also be applied to 
movable bridges, and consists in so construc these caissons that their 
descent and ascent in the water may be eff: without the employment 
of sluices, valves, or pumps as hitherto used to admit water to and run 
it off from them in order to alter the amount of ballast accordingly as it 
is desired to sink or raise the caissons. Under thisinvention the caissons 
are provided with floats at the sides, which are raised or lowered by screws 
or other suitable mechanism. By actuating the screw or other mechanistn, 
so as to raise the floats in the water, the caisson is sunk, und vice versd ; 
by lowering them it is raised ; and by raising the floats clear out of the 
water they act as weights by which the caisson is forced down toits lowest 
level, thereby keeping tight the entrance to the dock, canal lock, or other 
water space, and also br said space. 
2136. J. B. Ronertson, Manchester, “ Steam traps.”—Dated 17th July, 


72. 

According to this invention the water arising from the condensation of 
steam enters a in a plug, and flows through a port into a passage 
formed in a shell which is mounted on the said plug. The water then 
flows into a chamber attached to the said shell until the said chamber 
preponderates over a balance weight, and the said shell swivels on the 
pars ge , and thereby opens a second port. The water then flows 
— a second passage from the said chamber, and through the said 
second port until the balance weight preponderates and closes the said 
second port. 

2138. R. M. M. Atoway, Torquay, Devonshire, ‘‘ Desiccating oak-bark, 
ec.” —Dated ~ ng pe ‘ siaraiaieaiiie : 

Desiccating or drying atmospheric evaporation out the use o 
cockles, furnaces, or netieg apparatus. The substance to be dried is 
placed sometimes on a series of wooden terraces exposed to free currents 
of air. 

2139. G. Newsum, Hunslet, near Leeds, ‘‘ Lithographing and letter-press 
printing.” —Dated 17th July, 1872. 

The stone or type-carrier the patentee makes of a cam form having one 
flat side, in which he fits an adjustable bed whereto the stone or type is 
secured. He provides a cam-shaped spur wheel of the same form as the 
carrier. The patentee provides another shaft on which is fixed the 
‘gripper cylinder,” and on the same shaft he mounts a loose circular 
spur wheel, gearing with the cam spur wheel. The loose wheel may be 
brought in with the gripper cylinder by a catch. The gripper 
cylinder t is mounted in silding bearings which are made to move 
backwards and forwards in order to keep the cam wheel in gear with 
the wheel on the gripper cylinder shaft, and the surfaces of the stone or 
type and gripper cylinder in contact. Instead of a rotary motion, a 
reciprocating motion may be given by means of a crank. 


2142. J. Immay, London, “ Supporting respiration, dc.” —A communication. 
—Dated 17th July, 1872. 

This invention relates to apparatus for furnishing a regulated supply of 
air for respiration and light to miners and others employed in a suffoca- 
ting or explosive atmosphere, and to lamps used in connection therewith. 
Reservoirs charged with compressed air, either stationary or conveyed 
in trucks or carried on the back, are provided with regulating chambers 
wherein flexible diaphragms subjected to atmospheric or other desired 
pressure act on valves so as to govern the issue of air from the reservoirs 
at the pressure desired. The air thus issuing = by flexible pipes 
is to support respiration and the bustion of the lamps. In sup- 

lying the reservoirs by pumps the airis sifted df dust and grit by passing 
i through a screen of felt or other porous fabric. The lamp has a double 
casing of metal, with glass on one side. The air supplied to the space 
between the casing serves to cool them, and is itself heated before reach- 
ing the flame. The products of bustion escape by an aperture fitted 
with a light valve closing inwards, and with p ve och hn of wire gauze to 
prevent communication of flame to explosive gases without. 
2147. H. Cuerry, Handsworth, Staffordshire, “ Punching and shearing 

ines.” —Dated 17th July, 1872. 

According to this invention a lever actuated by a screw works upon a 
fulcrum turning in the body or frame of the machine. e short arm of 
the lever acts upon a slide or plunger to which the punch or die or shear 
blade is attached, the said short arm of the lever working in a box or 
frame on the slide. The under face of the short arm of the lever is 
cylindrical, and fits upon a movable bearing, and the upward pressure of 
the fulcrum of the lever is similarly borne by a movable bearing piece 
situated between the upper part of the fulcrum and a strong cross piece 
in the head of the machine. The screw working the lever Pa through 
a long screw box which is jointed to the long arm of the lever by 
trunnions, the said screw being so connected to the frame of the machine 
that besides a rotary motion it is capable of a vibratory motion. The 
acrew is turned by a cross arm or ratchet lever or driven by steam power. 
In machines two or more pairs of moving and fixed blades, each 
pair of b! being at different distancesapart, may be fixed in the slide 
and frame for the purpose of shearing bars or plates of different thick- 
nesses with a limited range of motion in the slide. 

2148. W. Jenxins, Leamington, Warwickshire, ‘‘ Rolling leather.”—Dated 
17th July, 1872. , 
This i ti sists of a hi d essentially of tenting 


is F 
or sliding bed or table upon which the butt, hide, or leather to be roll 
is supported, and a rotating disc or frame above thesaid travelling bed or 











4 lo’ or non-col d, that the time, any name, sign, 
and all other signs and things publicly exhibited be distinctly visible at 


a long range or distance. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

IMPROVED TONE IN THE IRON MARKET—CAUTION DISPLAYED 
BY IRONMASTERS IN ACCEPTING NEW ORDERS — PRICES 
ADVANCING — PREPARING FOR CONTINGENCIES IN RESPECT 
OF WAGES—PRICES OF FINISHED IRON-—PIG IRON—CoAL: 
Continued scarcity: Notice as to advances in prices and 
wages--GOOD INQUIRY FOR GIRDER AND BRIDGE WORK: The 
contracts in the market—ENGINEERING TRADES: Large demand 
for ironmaking machinery and chilled rollsa—THE CHAIN CABLE 
FIRMS AND THE NEW TEST!NG Act: The demand and the profit 
—HOLLOW-WARES : Cué and wrought nails: Edge tools : Locks 
and keys : Iron Braziery : Galvanised sheets : Japan and tin- 
plate goods. 

THERE was a stronger tone about the market in Birmingham to- 

day than last Thursday, and a greater disposition to do business 

on the part of the merchants. Very large orders for finished iron 
could have been booked if the makers would only have taken 
them. Producers will accept orders only for prompt <a 

They decline to be found full of work if, in spring, prices should 

again rise. The merchants had the “pull” last year—they are 

not to have it this. Further, it may be for the Stafford- 
shire ironmasters to present a bold front when, alike here and in 
the North of England, a new scale of wages has to be fixed at 

Lady-day. Already more than usually stringent strike clauses 

are ao part of all agreements entered into that may in their 

execution extend into April. The result of the refusal of ers 
to look forward is embarrassing to merchants who do a foreign 
trade. Of this the complaints to-day were numerous. 

The iron market is decidedly strong, with a tendency to advance. 
Indeed, the ruling quotations were from 10s. to 20s. in advance of 
last week, and certain makers who did not want to book orders 
were asking a rise of 40s. for sheets. For all but hoops and strips 
the works are nearly all well supplied with orders for as long a 
period ahead as they care to book. The instances are very rare in 
which makers of finished iron will sell for delivery beyond March. 
What may be the character of the arrangement to be entered into 
with the men remains to be seen. Anyhow, the masters will pro- 
tect themselves, and prepare for any eventuality. The firms who 
upon quarter-day resolved to sell bars at £12, and did sell them 
at that figure, still say that their price is £12, but “they have 
none to sell.” From £12 5s, to £12 10s. is the price of a good bar 
in the majority of instances, whilst £13 and £13 12s. 6d. remain 
the quotations of Messrs. Barrows and the Earl of Dudley respec- 
tively. Plates must be quoted at £16 10s.; sheets (singles), £17 ; 
best qualities, £18 ; and hoops are £13. Orders are sought for gas 
strip, which may be bought without difficulty at £12 10s. 

Pigs are very firm at last quotations, namely, £7 for all mine 
hot blast. 

Coal is scarce and dear, and there is even more difficulty this 
week than last at the ironworks in getting the required supply. 
On Saturday Shropshire coal will be advanced 1s, a ton. The 
colliers in the Dudley district have given notice for a rise in their 
wages of Is, a day. 

A favourable eatin is being produced upon the iron market 
by the considerable inquiry there now is for girder plates and 
angle and T-iron. Among the inquiries reaching the makers we 
may mention that the India Office are asking for tenders for 
8500 tons. Of this 6000 tons are required for the Chenab Bridge, 
and 2500 tons forthe Agra Bridge. To-day (Jun. 30th) the North- 
Eastern Railway directors determine upon offers sent in to them 
at their request for wrought iron girders for three bridges on the 
Carlisle line, about a mile from Newcastle-on-Tyne. The Midland 
Railway Company are seeking tenders for the ironwork in the 
erection and construction of a bonding stores at Sheffield. An 
iron beacon is wanted by the Trinity House Corporation, for 
delivery at Trinity House, Penzance, and to be erected upon the 
Gear Rock. 

Certain of the engineering and foundry establishments here are 
very busy. The firms who have a name for casting chilled rolls and, 
for the making of other descriptions of ironwork machinery are very 
full of work. In the roll department in particular the inquiry is 
heavy, and orders have had to be refused because of the sheer 
inability of the firms to get out the goods in the specified time. 
The demand comes from nearly every part of the United Kingdom 
where there are mills and forges; and there hardly ever was more 
doing, on account of the extension of the iron manufacture into 
countries where hitherto very little has been done even in the 
smelting or the rolling of the metal. Amongst the more miscel- 





table carrying a series of rollers, the pressure of which rollers is 
a lever or screw. By the bined motions of the travelling | 
or frame th rollers, 


bed or tableand the rotating disc —s e 

every part of the butt, hide, or leather is brought under the operation of the 

pressing rollers, and the ‘butt, hide, or leather, is thereby effectually 

rolled and its surface made smooth and polished. 

2150. W. E. Gepce, London, “ Splitting wood and cutting it into lengths.” — 
A icati Dated 17th July, 1872. * 

This machine is composed essentially of a balance beam or alternate 
double-action lever carrying on its long arm a hatchet or splitter, and at 
the end of its shorter arm a cutter which, in conjunction with a similar 
cutter on the frame of _ oT TY a — “ shears. A block of 

ood being placed on the frame e machine directly beneath the 
and the beam set in motion by toothed driving gear and 
ons, the long arm lowers, and the hatchet comes down and splits 
the wood ; as the beam rises, its o ite end, or shorter arm carrying 
the cutting blade, lowers to the cutting blade or frame, and divides a piece 
of alread it wood introduced between them, and so on alternately so 
long as the double-action lever is made to pivot. The machine may be 
waned by any available power. 

2151. C. J. Virnorr and E. Voss, Holland, “ Apparatus for ventilating 
ships, dc.”—Dated 18th July, 1872. 

This invention relates to apparatus whereby a current of fiuid issuing 
from a nozzle, and producing a current in fluid surrounding the nozzle, 
for of ventilation. For ventilating ships the issuing 
aad may amy the air pumps or ting pumps, or other pumps 

for the foul air from the compartments of 
ventilating railway carriages aj tus made with a 
ith to receive the current of air caused by the move- 
ment of the train is connected with the compartments so as to draw off 
the foul air from them. Similar apparatus made to turn like a vane is 
applied to railway earriages and to chimneys and ventilating shafts. 


2153. W. Paterson, W. A. Sa , R. Ba , and J. SANDERSON, 
Galashiels, Selkirk, N.B., ‘* Treatment of wool in the process of manufac- 
of certain 


rl 
”— Dated 18th July, 1872. 
This invention relates to the preparation and use materials 
man For lubricating, a 

of a solution in water of caustic 


oil ulsion, consisting 
shah neutralised by boiling with oil or fatty matter, is empl olive 








or other oil sometimes added to the solution. For whitening, 
woollen yarns or are passed by rollers hh dilute hydrated 
sulphurous 


- PULLEN, jun., Zondon, ‘‘ Method for the cast- 
lead D traps.” —Dated 19th Ju/y, 187: 
and band in one of an 


sha) Diep & nell pel oe Reais of the dip and top of an 

ordinary shaped D trap in one, in metal 8, and burning the halves 

. FF. of readily and effectually securing 

to sliding window plaited line or 7 material, and in 
."—Dated 30th July, 1872, 
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1 inquiries which are being made at the engineering esta- 
blishments is one for the steam driving machinery of the wash- 
house and launiry at the school of the St. Pancras Union at 
Leavesden, Woodside, near Watford, Herts. On Monday tfie 
India-office will determine upon the tenders that they have 
received for the supply of twenty turntables, with engine, 10 metres 
diameter. 

The chain cable firms are tolerably well employed, and certain of 
them are busy. At present there are only two establishments in 
South Staffordshire possessing testing machines to meet the re- 
quirements of the Chain Cables Act of 1871, which came into 
operatiun on the 1st of January this year, and which superseded 
the Act of 1864. Those machines are Lloyds, Tipton ; and Lloyds, 
Netherton. Five are all the machines hitherto licensed under the 
new Act anywhere in England. The other three machines are, 
ene at Low Walker on the Tyne ; one at King’s Dock, Liverpool ; 
and one at Lloyds, Cambrian, Chester. The Marine Department of 
the Board of Trade are urging purchasers to decline to receive 
as certificates of public proof any certificates granted during this 
year at any machines respecting which there is no satisfactory proof 
that they have been re-licensed under the Act of 1871. The 
penalty for buying, as well as the penalty of selling, is now £50, 
and the penalty for using - f machines excepting the five we have 
named, for the certificates of the public proof of chain cables, is 
£100 for every offence ; whilst a like | momee is incurred by any 
person improperly using a certificate of proof under the Act. 

Hollow-ware founders are doing a steady business in most of 
the descriptions of goods that they turn out. Their profits are, 
however, being cut down by reason of the recent advances in the 
price of iron and of coke and coal, But there is not any great 
cause for complaint at present. The tendency of quotations is not 
certainly towards ease. Both wrought and cut nails are in good 
request, In neither branch is it easy to meet the requirements of 
the market. Edge-tools are in good stealy demand. All the 
workmen who are not obstinate can find ready employment. 
Locks and keys are all in much better request than they were a 
month ago, whether we speak of the very costly or of the cheaper 

in Birmi Wolverhampton, 
orejgn 





good i essrs. Carpenter 

and Co., of Wille are experiencing a good demand for their 

excellent locks, which are so largely consumed by the better class 

- a locks are — — tolerably 

Se is again in full work. 
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before they get accustomed to them. Meanwhile they 


| high prices that are now quoted, and it will be a long time 
| to every expedient rather than buy the goods. 


are resortin; 
| Galvanised sheets are in great demand, alike corrugated and plain, 
| and for home and foreign, but ae nae | foreign use. In conse- 
| quence, prices have considerably-advanced in the month, even as 
rices of the sheets which the galvanisers use have also gone up. 
| The quotations are being altered almost weekly. There are some 
firms in the japan and tinplate branch of our hardware trades who 
' have experienced a better demand this Jan than is usual— 
than, perhaps, they have before experienced in the first month of 
the year. There are, however, others whose products are of a less 
miscellaneous class, who are under supplied, and are not, there- 
fore, able to keep their operatives at full work. The new trade 
is sound, and the result more of the necessities of purchasers 
than of the fear of higher prices, 





WOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


STATE OF TRADE IN MANCHESTER—ACTIVITY IN IRON SHIPBUILDING 
AND THE STEEL RAIL AND ROLLING MILLS—OPENING OUT OF A 
NEW FIELD OF ORE—THE SCARCITY OF COAL: Advance in prices. 

THE pressure for both raw and factured iron , and 

seems — to continue for some time tocome ; but trade remains 

in a not altogether satisfactory state. Though the attendance 
on Change has again been good, the amount of business done this 
week in Manchester has not been on a very extensive scale; makers 

ing so fully e 1, it was difficult to get orders for manufac- 
tu iron placed at all, and extremely high prices were aske:l. 

In ordinary bars, business as a rule could not be done under £15 
r ton, sheets were about £16, and for No. 3 foundry pig iron 

elivered in Manchester as much as 127s. 6d., 128s. 6d., and 130s. 
per ton was asked, while in other descriptions of iron prices were 
so various as to admit of no reliable basis for quotations, Under 
these circumstances only a hand-to-mouth sort of business could 
be done, and consumers, where they can help it, are not likely to 
pay such long prices as the above; but immediate requirements are 
eavy and sufficient to absorb all the iron on offer. 

In the iron shipbuilding trade of the Barrow-in-Furness dis- 
trict there is every prospect that the next twelve months will be 
a brisk, as several steamers of the largest class are, I 

lieve, to be launched during the ensuing year. There is, conse- 
quently, an increased demand for plates and an advance in prices 
is anticipated. 

The steel rail mills in the north-west districts are actively em- 
ployed on American and continental as well as home orders, 
which are likely to be heavy. The rolling mills of Wigan, War- 
rington, Bolton, St. Helens, and Garstang continue busy. The 
ironfounders and engineers of the various Lancashire districts are 
also full of work, and amongst the home engagements of the loco- 
motive builders in the Manchester district we may mention the 
construction of the engines and other material, which are being 
rapidly pushed forward, for the new Isle of Man Railway shortly 
to be opened. r 

A field of rich ore is being opened out in the north-west by the 
construction of a new line to Stank, the completion of which is 
expected this year, and I understand that Mr. A. Brogden has 
disposed of his iron ore mines at Lindie-in-Furness, in the above 
district, to a new company named*the Ulverstone Mining Com- 


43, 





ny. 

The supply of fuel of all descriptions continues very much below 
the requirements, and manufacturers have to augment their sup- 
plies with any description of coal they can obtain. The pro- 
prietors of the largest collieries in the Manchester district have 
followed the advance given by one firm last week, by raising the 
price of all classes of coal 1s, 8d. per ton, and in other districts 
rates are stiffening, though no formal advance has yet been 
announced, A demand for more wages is likely to follow on the 
part of the men, and one meeting has already been held. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


GLASGOW PIG IRON MARKET: Another extensive increase in prices: 
Speculation and excitement : Limited production and higher quo- 
tation of makers’ iron—SHIPMENTS AND IMPORTS--DULNESS IN 
THE MALLEABLE TRADE: Small profits and increased cost of raw 
material—GOOD EMPLOYMENT IN MARINE ENGINEERING—THE 
COAL TRADE : Great activity at former rates—THE MINERS’ STRIKE: 
More districts gone to work : Vindictiveness towards employers : 
Unionist intimidation : Lord Elcho giving the miners good advice. 

Ir has been my duty regularly for several weeks to chronicle a rise 

in the prices of pig iron, but the increase that has taken place in 

the course of the past week is much larger than any former one, 
and warrants are now selling at a higher figure than they reached 
during the late notorious ** iron rig.” On Thursday the market 

— strong at 128s., and during the day prices advanced to 

133s. 6d., which was the closing quotation r a goo 1 business 

had been done. A good deal of excitement, occasioned by various 
disquieting rumours, prevailed on Friday, but there was a larg: 
business at from 135s. to 136s. 6d. Un Monday the opening price was 
138s., and there was a reaction to 135s. 9d., but the market closed 
rather firmer at a shilling higher. The opening figure on Tuesday 
was 137s. 3d., and the market was quieter; closing, buyers, 
135s. 9d. cash ; sellers, 136s. The amount of business done during 
the week was large, and considering the extremely high prices, the 
demand is exceptionally good. A considerable proportion of the 
purchases, it should be noted, are to foreign account, the home 
demands being strictly limited to pressing necessities. It should 
also be mentioned that the great and app tly ti 

increase in price has induced arather more than an ordi amount 

of speculation, and to this circumstance may be attributed a 

large measure of excitement that has been experienced for the 

past few days. 

The additional production thrown into the market by the re- 
sumption of blasting at a ber of furnaces that Tad been 
damped out has not yet been sufficiently extensive to have any 
marked effect onethe supply of makers’ iron, which continues very 
restricted, and the tendency of quotati is ily upwards : - 
G.M.B (at Glasgow), No. 1, 138s. ; No. 3, 136s. 6d. ; Gartsherrie, 
| No. 1, 160s. ; No. 3, 140s. ; Coltness, No. 1, 160s. ; No. 3, 138s. ; 

Summerlee, No. 1, 150s.; No. 3, 138s.; Carnbroe, No. 1, 147s. Gd.; 

No, 3, 137s. 6d. ; Langloan, No. 1, 160s.; No. 3, 140s. ; Calder, 
' No, 1, 160s. ; No. 3, 130s. ; Glen ock, No, 1, 148s, 6d.; Ne. 
3, 138s.; Eglinton, No. 1, 137s. 6d.; No. 3, 1358.; Dalmel- 
lington, No. 1, 140s.; No. 3, 137s.; Carron, No. 1, 155s.; Shotts, 
No. 1, 150s.; No. 3, 135s. ’ 

The shipments for the week ending 25th inst. amounted tq 
soa tons, being 1917 more than the previous week, but 767 tons 

low the corresponding week of last year. The im; at Grange- 
mouth of MiddJesbrough pig iron last week e 2010 tons, an 

increase on the corr ing week of 1872 of 771 tons, and %68 

tons more than in the previous week. It somewhat 

remarkable that considering the limited productjon onl excessjvel 

Sige eatese at present e in Scotland, the imports are ng} 

m \ 

With reference to the malleable jron trade nothing very 
able can he - The demand jg certainly far from exten- 
sive, and makers complain ronnie profits are not sufficient to 
recoup them for the heayy tional qutlay required for pro- 
curing material. Mechanical engineers and iron con- 
description there cay 
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marine engineering, in which all hands are fully employed at the | they can be. It must not be forgotten that the seams are fiery, 


highest rates of wages, notwithstanding the heavy cost of material. 

here is a fair inquiry for bar and angle iron, but makers keep 
back, expecting better rates. Plates are in moderate demand at 
firm prices. 

The supplics of coals are steadily on the increase, but no 
diminution has yet been made in the prices. There can be no 
doubt, however, that in a short time (unless fresh troubles should 
arise with the miners) the production will be so much augmented 
that prices must come down. Consumers are patiently waiting in 
this belief, and it is to be hoped, for the sake of more than one 
branch of industry, that they will not be disappointed. The orders 
at most of the pits are meantime very extensive, and a consider- 
able period must elapse before they can be wiped off. 

In reference to the miners’ strike, I am again in a position to 
report other advances have been made towards its final termina- 
tion. The whole of the Ayrshire men are now down the 
pits, and any grievances that linger amongst them are sought 
to be redressed by deputations to their employers. The strikes 
have also been brought to a close in the eastern mining counties, 
and the disaffection is now all but confined to Lanarkshire. Here 
also, however, matters have improved since my last, the Mary- 
hill miners, with the exception of those in connection with the 
pits of the Monkland Iron and Coal Company, having resumed 
work at a reduction of 1s. per day in their wages. In the Lark- 
hall district 1700 men continue on strike, and the miners at their 
conferences have expressed a determination to support them until 
they gain their point. Whether this will be done or not remains 
to be seen, but it may be mentioned that, in a somewhat vindic- 
tive manner, Mr. Alexander M‘Donald, the presilent of the Miners’ 
National Association, is everywhere urging upon those districts at 
work to send in support to the men of Larkhall, with the undis- 
guised object of crushing the coalmasters, and making them “lick 
the dust.” He says the strike ought to be kept up fur six months 
if necessary, 

The men are adopting extreme measures in some places to com- 
pelallt hands to join their unions, At the end of last week the 
miners employed in one of the ironstone pits belonging to the 
Lochgelly Tron and Coal Company gave the usual fortnight’s notice 
of leaving their work, in consequence of one of the workmen de- 
clining to become a member of their union. 

On Monday night Lord Elcho, M.P. for Haddington, addressed 
a large meeting of East Lothian miners at Tranent, entering fully 
into the questions of work and wages, and offering some very 
valuab'e advice, which appeared to be received in a good spirit. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE GREAT STRIKE— PRESENT CONDITION OF THE PRINCIPAL WORKS 
—SMALL RAIL MAKE OF THE WEEK—THE DOUBLE SHIFT PRO- 
POSITION—GREAT DISTRESS — OBJECTION TO THE DOUBLE SHIFT — 
PROPOSITION FOR AN ADVANCE OF 5 PER CENT. -- THE WASTE OF 
IRON WORKS—ALDFRMAN THOMPSON — RAILWAY PROSPERITY — 
PRICE OF COALS—OVERCROWDING OF COLLIERIES—HAZARDOUS 
CONDITION— HALLIDAY AND THE DOUBLE SHIFT— MOUNTAIN ASH 
COLLIERS—CHINESE LABOUR—COAL EXPORTS. 


Tue whole of Great Britain cannot at the present time produce 
such a picture of desolation as the large iron and coal districts 
now exhibit. From the adjacent hills this week I had a fine view 
of Dowlais. There were no bursts of flame, no roar of the blast, 
no clouds of smoke, such us are familiar to every one now from 
the pens of able tourists, but instead all was as calm and as 
workless—to coin a word—as if the view I beheld was a picture 
on canvas, Jt was an illustration of the calm in ‘‘ The Ancient 
Mariner”—‘‘ A painted ship upon a painted ocean.” 

It was terrible to think that at Dowlais alone 11,000 men were 
idle ; that a mass of the people were starving, and hosts of the 
women and girls wandering about the neighbouring villages beg- 
ging for bread. Dowlais is a type of the whole district. You 
have only to multiply it a dozen times, and Ebbw Vale, Ponty- 
pool, Merthyr, Maesteg, Aberdare in part, Blaenavon, 
‘Tredegar, Rhymney are before you. As regards the making 
of rails, this is now positively abandoned in all but two or at 
wost three places; 1100 tons was the produce this week ; and 
the only existing industry is that of the coal trade, 
I have not been content with accepting statements at second-hand, 
so have visited many of the workmen myself, in order to glean, 
first, an idea of their condition, and secondly, t» see if there were 
hopes of the acceptation of the double shift. The matter of the 
double shift was first glanced at in the columns of THE EN@INFER, 
wherein the idea was also hazarded that in this resource might be 
fuund all that was needed to restore peace. As regards the 
condition of the people, the worst sufferers at present are those 
who have been earning the best wages, ‘Io the mass of them 
positive starvation looms near, and this will be only staved 
off, as regards its worst aspects, by the relief committees now 
forming in very place. This movement is a delicate one, 
as it might be construed into wn aid enabling the men 
to contest successfully with the masters, but the most 
that will be achieved, or can be achieved, is supplying the 
poorest with soup daily,and not the men bat only women and 
children, The workmen are not taking well to the double shift 
proposition So far, Mr. Brogden, of the Llynvi Works, stands 
alone with his proposition. Nune of the masters have come 
forward to support him, and so, without any definite j.1oposal 
from the ironmasters’ union, there can be no definite expression 
from the workmen. Some I have spoken to are strongly against 
me; amanof very great influence with bis fellows says, ** The 
double shift is a discomfort to the men, and a loss to ‘hem, but 
it is profitable to the masters; and he suggests that if the men go 
in on the double shift principle it should be, not at a reduction of 
10 per cent., but at an advance of 5 per cent.” I would more 
gladly chronicle the signs of peaceful industry than all this, but 
positively there is nothing left for the correspondent to write 
ubout but of the strike and of the stricken. The men are firm, 
and are preparing an appeal for the country ; and the masters are 
equally firm, and very soon willhave their works in such a condition 
that it will take months after the strike is over to put them into 
working condition again. 

I described, a couple of years ago in THE ENGINEER, in an 
article, ‘‘ On the Waste of Ironworks,” the thoughtless extrava- 
gance showed in the early working of the Penydarran Ironworks. 
This waste is now turned to good account, and litera!ly armies of 
children are scouring the estate, pulling down tips, or excavating 
for the coal thrown away with the rubbish in the days of that 
notable ironmaster, Alderman Thompson. The alderman, a 
London one, by the way, was himself a ‘‘ screw,” and it is re- 
lated that one time coming to Penydarran and prowling about the 
works, as was his wont, he turned into a little lodge where a 
noted bard, one John Rees, was located. Jobn, like many a poet 
was not of the most active disposition, and at the identical 
moment, instead of going outside to the trams for a lump of coal, 
was raking up the cinders with his fingers. ‘“‘Ah!” said the 
alderman, who had just picked up a big nail, ‘‘ Here is an honest 
man, a thoughtful, careful man, after my own heart!” John was 
honest, and not feeling that he was entitled to the praise, used to 
tell the incident to his friends over cwrw da. < 

The Taff Vale Railway shows its continued yoeapertly by the 
excess of £1000 weekly, confirming our accounts of the great out- 
put of sea coal which is taking place. The present season is em- 
phatically the golden harvest to the sea owners. The house 





coal proprietors are also doing well. The price, retail, in some 
places, is 27s., but there is scarcely two places where prices are 
ulike. I have heard coal of good quality quoted at 16s. per ton in 


been sold for 20s. and even 


and that this indiscriminate working is on the edge of a volcano, 
~~ the greatest care is required to avert another Ferndale or 
entre. : 

I have just had an interview with Halliday, and glean that there 
is very little likelihood of the double shift being accepted. He 
reserves the opinion of the union on the matter until a large 
meeting has been held. 

The colliers at Mountain Ash have decided to subscribe 1s. for 
each man and 6d. each boy under sixteen years of ig 10 
connected with the union. . 

A proposition has been made by the deputy chairman of the 
Ebbw Vale Company to import Chinese labour to the ironworks. 
I need not say that the importation of any foreign labour would 
lead to severe rioting. 

Coal at Swansea is quoted at 24s, 

A contribution of £8000 is stated to be on its way from Man- 
chester, given hy the Amalgamated Union of Miners. 

40,000 tons of coal for foreign ports left Cardiff last week. 

Hoop-iron is little in demand ; 40 tons left this week. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: The market still rising : Demand 
better—THE FINISHED IRON TRADE—THE Boarp oF ARBITRA- 
TION FOR THE NorkTH OF ENGLAND IRnon TRADE: The wages 
question settled for the quarter—IRONSTONE, COAL, AND COKE— 
SHIPBUILDING AND ENGINEERING. 

Txt iron trade of the North of England is still strengthening. 
Of course the un ortunate strike in Wales has had the effect of 
diverting a great many orders to Cleveland which would not 
under ordinary circumstances have found their way into this 
district. Week after week the iron market of Middlesbrough grows 
more important. On each market day there are strangers from all 
parts of the kingdom on ’Change. I am pleased to notice that 
as a rule there is now a better attendance at the opening of 
the market than there used to be. There is an excellent 
demand for pig iron, but all the makers being busy on contracts 
entered into before the turn of the year, there is the greatest 
difficulty in obtaining small quantities of pig iron for early 
delivery. Nominally No. 3 is quoted as high as 120s. per ton, 
but sales have within the past few days n made at 115s, and 
117s. 6d. per ton Buyers who hesitated to purchase some time 
ago, when they might have entered into contracts at much lower 
rates than now prevail, are rushing into the market, and are most 
anxious to buy, lest prices should be still higher. Sellers are 
quite indiffent about doing business, and carefully select such 
customers as are likely to pay for the iron they buy, 
should there be a reverse in the trade sooner than is generally 
expected, People are constantly asking each other how 
long the high prices are likely to continue. On _ this 
point nobody, not even the most experienced men in the 
trade, seems to have any definite opinion. My impression 
is thit, barring any unforeseen — disturbance, something 
like the present prices will probably rule for the next few months. 
Vinished iron is very animated. _ Rails are quoted £12 to £12 10s, 
per ton, but I know some makers have done business at £11 10s. 
per ton. There are a great many inquiries for rails both for light 
and heavy sections, and althouzh no heavy contracts are reported, 
the manufacturers are hopeful that they will have an exceedingly 
busy year. In plate and shipbuilding iron there is a steady business 
at remunerative prices. 

On Monday the Board of Arbitration for the North of England 
Iron Trade held their annual meeting at Darlington. The meetin 
has been looked for anxiously, and I am glad to say it has poe oe | 
in an amicable settlement of the wages question for the quarter 
ending with March next. There was a fu!l attendance of tue 
board. Mr. David Dale, the president, occupied the chair, and 
the vice-chair was filled by Mr. Trow, an operative. The 
standing committee’s report was satisfactory, showing that there 
was a balance of about £700 in the bank, There are now 
thirty-four works eonnected with the board, and there are 
nearly 15,000 subscribing operatives. Mr. Dale was unanimously 
re-elected president, and the following appointments were 
made :—Mr. William Whitwell, deputy president ; Mr. Trow, 
vice-president ; Mr. John Hunter, deputy vice-president ; 
Messrs. Thomas Bell, Edward Williains, William Gill, J. C. 
l’Anson, W. Egan, R. Davis, Peter Collins, and Thomas Collins, 
members of the standing committee; and Messrs. Jqnes and 
Kane, secretaries. Mr. Rupert Kettle, who has on several occa- 
sions settled disputes when the board were not able to agree, was 
appointed arbitrator for the ensuing year. The wages question 
was fully idered and di d, and it was agreed that the 
Le ye 1? of wages should be continued unaltered until the end 
of March, 

The main difficulty that makers and manufacturers have to con- 
tend with is the obtaining a sufficient supply of raw materials. 
Ironstone is quoted at 7s. per ton, but it is well known that the 
greater portion of the Cleveland ironstone for a long time to come 
is contracted for at a price considerably below this figure. The 
men are working better, and when the various new mines are 
opened the total production will be enormously incfeased. 

The coal and coke trades areina flourishing state. Coke agents 
are asking 40s. and 42s. per ton. Fortunately for many of the iron 
makers, they either have collieries and coke ovens of their own, or 
they made contracts for fuel before prices were so high. Long 
before the whole of the consumers have to buy coke at such a rate 
as is now prevailing there will be a great revolution in the trade. 
I hear that sinkings are going on in the Hartley Pit, of tragic 
memory, on Tyneside. 

I hear that Messrs. Pearce andCo., of Stockton, have obtained an 
order to build a vessel for the English Government. Shipbuilding 
on the Tees is brisk. The builders on the Tyne and Wear have 
also a good deal of work on hand. 

There is nothing special in engineering. All the firms are fully 
employed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


STATE OF TRADE: Supply of English and foreign iron—DEMAND 
FOR FINISHED IRON: Inquiry for steel and iron wire, umbrella 
ribs, &c,—THE STEELTRADE: Railway permanent way requisites: 
Steel hammers: Files and saws—FOuNDRIES—A N&W UNDER- 
TAKING: Heavy departments -FuEL: Prices of coal and coke— 
MEETING OF IRONWORKERS— THE SHEFFIELD STEEL WORKS— 
INCREASED RENTS OF COTTAGES, ; 


On the whole the trades of Sheffield and South Yorkshire are well 
employed, and in hardly any one branch, with the exception of 
the cutlery industries, are oe aoa otherwise than hopeful. 

The supply of both English and foreign iron is limited, and in 
some instances wholly unequal to the demand. This is more 
particularly the case with Russian K B iron, which always meets 
with a ready sale at Sheffield for the purpose of being used in file 
and saw manufactures. It is stated that 2000 tons will be the 
utmost quantity of the brand named oy this year, so 
that prices must of necessity rule high in face of the .keen 
competition for that uantity. Swedish iron is not in 
better suppl than hitherto, mainly controlled by two or 
three 1 dome of considerable repute. For bars, sheets, and 
best boiler — the inquiry is fairly brisk, many of the first- 
class houses having as much work on hand as they can well attend 
to. Prices are little, if any, altered from those quoted in the 
“Prices Current.” Steel and iron wire, as also galvanised 


the truck, and at another ere a coal very little superior has | . Rd — request for men. Sie pots and other purposes, 
one leading house 


ve two years’ work in 


The pits in the Aberdare and Rhonnda Valleys are as fullas hand on account of one contract, and are thus under the necessity 





of enlarging their works. Umbrella ribs and other miscellaneous 
wire articles are made very largely in this locality. 

Steel manufacturers are doing a steady business both on home 
and foreign account. The leading firms are well supplied with 
orders, many of them from the United States and Canada. To 
these last a e ton: of steel in ‘‘ blooms” issent, asalso no in- 
considerable quantity of Bessemer steel rails. Crossings, switches, 
and springs are being exported in heavy lots, as well as railway 
carriage, We In these respects Austria, t, India, Aus- 
tralia, and New Zealand are good customers. e late rough 
weather at sea has wrought much confusion in shipments, not a 
few indents having had to be re-executed. Sheffield itself takes no 
slight quantity of sheet, spring, and tool steel for the needs of its 
edge tool, engineering, and other establishments, all of which are 
Ged Lemataseane'hs gual sonnet, Srverpustivn of ar 

tee! mers are in request, irrespective of size; an 
a cc heavy shipping orders having been sent off within 

e week, 

No change of any note is observable in the condition of the file 
and saw trades, both being as well employed as when last alluded 
to at greater length. Many file houses are stocking, in anticipation 
of the coming spring trade. 

Founders are fully occupied inall departments. A new venture 
in this line has just been started at Sheffield under the title of 
“The Excelsior Co-operative Ironworks; Company, Limited,” 
whose premises are in Newhall road. The capital of the under- 
taking is at present fixed at £2000 in £1 shares. All the directors 
—of whom there are nine—are pots men—pattern makers, 
fitters, moulders, and so on. am informed that they have 
some orders now in course of execution. 

The heavier branches of the ironworks are well engaged on 
large colliery castings, girders, and the usual run of articles. 

The armour-plate mills are reported to be less busy than they 
were some time back. 

Fuel is in fairly plentiful supply, and there seems to be no present 
inten‘ion on the part of the coalowners either to reduce or advance 

rices. Coke is dear, but not very difficult to get. Durham coke 
is worth 47s. 6d. to 50s. here, and local make 37s. 6d. to £2 5s. 
per ton. Slack for engine purposes is a trifle easier. On Satur- 
day a meeting of ironworkers was held at Swinton for the osten- 
sible purpose of considering the advantages of organisation 
amongst all branches of ironworkers. A Mr. Charles Copper, 
of Bloxwich, delivered an address of the usual trades union style, 
and after other speeches had been delivered the meeting broke up 
wi‘ hout any apparent result. 

Messrs. Brown, Bayley, and Dixon’s new iron and steel works 
at Attercliffe, Sheffield, are nearly complete, several departments 
having been at work some time. These works rank with the 
largest in Yorkshire for area, and are fitted with every possible 
adaptation of machinery, &c. 

One effect of a season of active trade has been to cause 
the owners of cottage property at Attercliffe and Carbrook 
(suburbs of Sheffield) to raise the rents by about 15 per cent. 
This resolution was passed at an influential meeting held on the 
22nd instant, and affects several thousand houses. 





PRICES CURRENT OF METALS AND OILS. 







































































1873. 1873. 
‘aad 24864 224 £6 
Copper — British — cake Lead (continued) 
per ton . - 96 0 ¢..98 0 0} White, dry ....+0++..|2810 0..3010 0 
»~ & O 0..100 1) Groundinoill....| 0 0 0..0 00 
99 0 0..10 0 || Quicksilver, per bottle has WW 0..0 006 
Bottoms ....-. «ses 1000 6..110 0 0 | Spelter, miieman, pr. to.. | 7 6..2410 0 
Australian, perton .. 9+ 0 0..92 0 0'| English, V.@58......./35 00.000 
Spaniel Cake .... 06.97 O O.. O O O || Zinc, dicto, sheet ......| 30 0 0..32 0 
Chili Bars..... «- |87 0 O..41 0 0) Jrosulphare in Glasgow | 12 0 o.1k OU 
Do, refined ingot.. 95 0 0..99 0 0 | Steel, Bessemer, Shefticid | 00 0.04 0 6 
Yellow Metol, per Ib. .. | 0 08%... 0 0 || Do., cast, Shefficld....| 40 0 0..28 0 0 
Jron, pig in Scotland— | || Do., best, do. ...000+. | 90 0 0..60 0 0 
Now l ceceeseeee| 619 0..0 0 0!) Do, Spring. vwooewed 
|} 6.7 0..0 0 Oj] a aeons -|18 00.000 
| 0 0 0.. 0 © O}) Tin, Banca, per ton 1480 0..168 100 
i ts, fine—cash 440 0.150 0 
6 2 6..0 0 0) For arrival .. 14.0 0.. 40 0 
6 0 0.. 0 0 O|| English blocks... »~)14800..0 O08 
615 v..0 0 0} OTS coe. ceeeeeee [14 0 0.20 0 0 
540 00 0) Kefined, in blocks} 100 0..0 0 0 
513 ©.. 0 0 ©|| Tinplates, pr box, 22. | 
650.0 00 sheets, Londun— 
} IC. coke ... ° } 116 0.. 118 
6 5 0..610 0} IX. dio... -'00%.0 00 
517 6..6 2 6} IC. charecal. -|2300.3 30 
No 3 .. | 61s O.. 517 5) JX. ditto... sreeses | O 00.0080 
Refined metal... ....| 8 0 0.. 9 0 O | Timplates, per box, 225) 
Bar, Weish,in London ;12 0 0. 1210 0 sheets, Wales— 
in Wales .....24. 11010 0..11 0 0) IC.coke ...6 ceeeeee | 114 01.118 0 
in Staffordshire .. |13 5 0..1512 © || IX. ditto... -1118 0.2 20 
iu Glasgow ...... | 1 0..43 0 0 | 1G. charcoal. -ta2a0.000 
Cleveland, co: 0..1210 0 IX. dito... *‘;@00 008 
Best .. » 0..13 0 U0) Coke, Sheffield 200.+ 90 
Best best 0..1410 0 Do,, Derbyyshi -'1h 6.200 
Puddled 0.. 815 0 | Cleveland.........../ 200.93 20 
Yorkshire best 0..1410 0 || Coals, best,perton,Lndn; 11, ¥.. 112 6 
common .. 0.1 0 0} Other sorts .. ..| 1 8 0..1-1 9 
Rails in Wales 0.1110 0, BlES sescesess veee| O14 O.. 1 9 O 
in Cleveland .... . {1110 0.12 0 0|| Biumingham .. -|106.1 30 
in South Yorkshire |11 5 0..1110 0 || Cileveland...... +} 01 0.1 26 
in Glasgow ...ee00-/ 1110 0-012 0 0) Gla-gow secceceeeeee| O17 O.. 1 6 0 
Railway Chairs - || Seuth Yorkshire— ‘ 
in Glargow ......| 610 @..7 0 0 Converting ...../ 1 0 0..1 8 0 
Sheets, singic, iu Lndu|17 © 0..18 0 0 Slack......e0006. | O15 O.. O1> © 
in ptaffordshire . [1610 0..15 0 0 Lest ordinary. ..| 018 0..4 4 0 
in Cleveland ..../16 0 0..1610 U0, Derbyshire— j 
in Yorkshire ....}1510 0..1710 0 Converting ......' 10600 120 
Plates in Yorkshire ../14 0 0..16 0 0! Bluck......+ -| O01L w&. O13 0 
in Glasgow ...... 14 0 0..15 0 0 Best ordinary ... | O15 0..1 ' O 
Hoops, first quality— Other sorts ..... 012 v..0B 0 
) A eos [18 0 0..15 0 0 Lancushire— 
ales sseseeeeee| O 0 0. 0 0 0} 118.150 
Birmingham .... hia lo 0..15 0 0} 018 0..01l8 0 
Mtaffurdshire 1s 0 0..14 0 0 13 9..0T' ? 
Cleveland. . 0...5 0 0 910 0..0 0 0 
Yorkshire ...... 0.1400 Yellow ortinged.. 37 6 0..34 ¥ 0 
BRBGM: vices esse 300.0 080 
¢..13 0 0) Sperm,iody .......j)9 0 0.0 0 0 
0.18 0 0 Whale, South Sea,pale 40 0 0.. 0 0 0 
bi 0..19 0 0, Yellow. eee eee 3 0 0..°8 0 0 
Nailrods .. 0..12 10 0} Brown . . 34 0 0..3° 0 0 
Ship plates 0..13 10 0 « Fi 2300.0 080 
0..14510 0 Olive, Gallipoli 460 0..40)0 0 
0..:4 0 0) wish, 440 0..44 5 0 
0..12 0 0)| Palm..... we /3 00.000 
0..0 0 O'| Linseed...........6.. 30 0..0 080 
- 0..18 0 0! Rapeseed, Enulish pale 41 0 0..41 10 0 
0..22 0 0} Brown ........../40 0 0..0 0 @ 
2210 0..23 0 0) For ign pale .... | 0 0..42 0 0 
+| 2 0 0.2210 0 Brown . .. \% 00.000 
23 0 0..24 5 0} Lord... 0 0..4510 0 
. eee 2410 0..25 0 0) dull . 00-0080 
Red or miniam ....-. |2315 0 24 0 0; 
PRICES CURRENT OF TIMBER. 
1873. 1872. |} 1873. | 1872. 
P 1 Load, £40 £8n/£58 £5 Per Lood 42% £253 £48 £28, 
Ok cee ceeeeeee eed 10 15 10/12 10 13-10 || Canada, Spruce It..11 1012 0 0 0 0 0 
Quebec, red pine .. 310 5 01315 415) #1 b 0000 
Yellow pine... 3 5 6 0) 4 5 415) 00080 
Ditch pine . 4 0 410/0 0 0 0) New Brunswick .... 00080 
Quebec, oak +610 7 0} 6 O 6 3]; Archangel, ycllow..14 10 1510 12 10 1410 
Bire' + 5 0 6 0/3 -5 & OO} Petersburg do......12 101810 121014 lo 
Fim + 415 5 0/315 4 5/ Funland ..........810 910, 615 7 15 
Ash weeceeee 410 5 010 0 0 0} Memel & Dans 0000 
Dantsic& Memel vak 4:10 610) 4 10 6 10) Guthenburg, ye 81010 
Pir « eeeeee 410 5 0} 2 7 4 OF} White ...... so0ov0 
Undersized .. 210 5 5)0 © © 0} Gefle, yellow ...... 5 10 10 1210 
Riga ... + 40 4 5/43 O 810) Chriniania, bst....10 01310 10 01210 
3] + 215 * 0/2 0 210) Other Norway...... 810 9 oo0080 
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SourH Kensinaton Museum.— Visitors during the week ending 
Jan 25th, 1873 :—On Monday, Tuesday, and Soverdex,, free. 
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lections, 1447 ; on , Thursday, and Friday, admission 
6d., from 10 a.m. ket ae, Se Naval ee 
lections, 119: total 528: a corresponding week 
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ON MEANS OF REDUCING THE CONSUMPTION 
OF FUEL BY OLD STEAM ENGINES. 
No. L 

Is this and a succeeding paper we propose to discuss a 
question of very great importance, namely, the best method 
of effecting a reduction in the consumption of fuel em- 
ployed to produce power by steam engines of an old- 
fashioned type ; and it must be understood that though 
much of what we have to say will apply to all steam 
engines, we intend specially to deal with beam engines 
driving spinning machinery in cotton, woollen, and silk 
mills, In the present article we shall confine our attention 
to the use of steam ; in a second article we propose to deal 
principally with its production. 

The cotton mill engines of the Manchester district may 
be taken as representing the type of machinery with which 
we are specially concerned at present. They are almost in- 
variably condensing engines, sometimes working in 
pairs, sometimes working singly. The maximum pressure 
on the piston seldom if ever exceeds 201b. It is more 
usually 15lb. or 18lb. The effective vacuum may be 
taken as 12 Ib. to 13lb. The steam in none of these 
engines is cut off much before half stroke. The usual 
nominal point of cut off is about five-eighths stroke. The 
boiler pressure is seldom less than 501b., a reducing valve 
being employed to lower the initial pressure on the piston. 
The consumption of fuel averages about 5 1b. of good coal 
per horse power per hour, irrespective of that expended in 
“steaming the mill.” 

There are two ways in which the consumption of fuel 
can be reduced. The first is by increasing the weight of 
water converted into steam by each pound of coal; the 
second is by augmenting the work done by each pound of 
steam that enters the engine. It is with the latter matter 
that we have now to deal. 

It has been proposed to employ jackets alone in such 
engines as a means of economy in fuel; but so long 
as the steam is used with but little expansion, no eco- 
nomy worth the name is to be expected from the adop- 
tion of a steam jacket. Very few cotton mill engines 
of the old type have jackets, and fitting them with jackets 
would prove a costly job which would not pay for itself. 
To get the maximum duty out of each pound of steam it 
is indispensably necessary to work the steam expansively, 
and to do this the pressure must be high; but the pressure 
which is already carried in cotton mill boilers is sufficiently 
heavy to admit of the steam which is generated in them 
being used with a very considerable amount of expansion. 
The obviously best method of saving fuel would be to dis- 
card the old engines altogether in favour of new engines of 
a better type. This, however, isa step which few mill- 
owners like to take; and, as we have stated, the object of 
this article is to show how with the existing engines fuel 
may be made to go as far as possible. The best method of 
dealing with the subiect consists, we believe, in stating a 
case which may be taken as representing the position in 
which many millowners find themselves at present. 

Let us suppose, then, that asingle engine is employed in 
driving the machinery of a cotton mill. e engine has a 
cylinder 40in. diameter and 7ft. stroke. The boiler pressure 
is 50 lb. above the atmosphere. The initial pressure in the 
cylinder is 18 1b., and the number of revolutions is 20 per 
minute, corresponding toa piston speed of 280ft. The steam 
is supplied by two double-fiued boilers, and the evaporation 
is at the rate of 7 Ib. of water per pound of coal. ‘The con- 
sumption of fuel is over 5b. per horse per hour. It is 
desired to reduce this consumption. Let us see how the 
reduction may best be effected. 

In the first place, it will be well to define what power 
the engine exerts. The initial pressure is 18 lb., the steam 
being cut off at five-eighths stroke ; the average pressure in 
such a case will be about 131b., to which must be added the 
vacuum, 12]b., giving a total average pressure of 25 Ib. 
We have made no deduction here for compression, nor is 
it n for our present purpose that we should. 
The actual work done under the circumstances would, no 
doubt, be a little less than that shown by our calcula- 
tion; but that is a matter of no moment. We shall 
take the effective power of the engine as represented by 
1256 a aes 280 — 9664 LHP. The maximum strain 

’ 
then, on the beam, piston-rod, &c., will be 1256 x 30 = 
37,680 Ib., or nearly 17 tons, and the maximum rotary 
effort will take place when the engine is at half stroke, 
the length of the connecting rod being so great that the 
influence exerted by its angle with the crank may be 
neglected. 

it is clear that but one way of increasing the efficiency 
of the steam used is available. The engine must be com- 
pounded, and we shall suppose that the conditions are 
such—as they usually are, indeed—that the compounding 
must be effected within the limits of the existing engine. 
That is to say, the space occupied in the engine house 
must not be augmented either vertically or laterally. We 
shall show before we have done what is the best arrange- 
ment to adopt—at least, in our opinion ; but it is necessary 
first to le what the dimensions of the new cylinder 
should be. On this point very little appears to be 
understood by many engineers, and we believe that we 
shall do good service by making the problem to be 
solved as clear as possible, and in order to do this 
we shall avoid the use of any formula or calcu- 
lation that cannot be understood with the greatest ease 
by any one possessing a moderate knowledge of arith- 
metic. The results we shall obtain although not accu- 
rate in the strict mathematical sense will, nevertheless, 
possess as much accuracy as is likely to be secured in 





practice. 
The first thing to be attended to is this:—The maximum 
strain on the , holding down bolts, &c., must not 


exceed that brought to bear on them by the non-com- 


pounded cylinder. This will not apply, however, quite so | 


rigidly to the crank, crank shaft, or connecting rod. The 
latter ly can easily be replaced by a stronger rod if 
necessary, which is not likely. In the second place, the 








force brought to bear on the crank pin during each revolu- 
tion should not only not exceed that which existed before 
the engine was compounded, but it ought also to be as 
constant as ible throughout each revolution. If it be 
not, so much irregularity will be introduced in the work- 
ing of the engine that it will be impossible to spin the 
finer yarns or to weave the finer fabrics. This is one 
reason why it is so difficult to get a satisfactory result 
from MacNaughting a cotton mill engine. 

The first point to be decided is the maximum pressure 
which can be allowed to come on the piston of the large 
cylinder. It is obvious, from the conditions laid down, 
that this should be such that the strain due to it com- 
bined with the strain due to the pressure on the small 
piston ought not to exceed that proper to the pressure of 
the steam on the large piston alone before com- 
pounding took place ; but a little calculation will 
soon show that this result cannot be accomplished 
under the given conditions of pressure. Let us 
suppose, for example, that we adopt the haphazard 
system commonly employed when an engineer is called on 
to MacNaught an engine, and that we use a small cylinder, 
3ft. 6in. stroke, and 28}in. diameter. This cylinder will have 
one-fourth the capacity of the large cylinder. The total 
initial pressure on its piston will be 627 x 50 = 31,350 1b. 
If we work the steam through whole stroke in this 
cylinder, and then expand into the large cylinder, the rate 
of expansion will be four times, which is about right for 
50 1b. steam; but the strains will then be all wrong, because 
at the moment the release takes place from the small 
cylinder, steam of 50 Ib., or nearly as much, will be thrown 
on the large piston, and the ruin of the entire engine will 
ensue. It is evident, indeed, that the maximum pressure 
of release in the small cylinder must not exceed 18 lb. 
This corresponds, however, to an expansion of about three 
times ; that is to say, the steam should be cut off at one- 
third of the stroke of the small piston. But if we do this 
the total expansion in both cylinders will be twelve times, 
and the terminal pressure of the steam in the large cylinder 
will be not more than 5°%51b. above an absolute vacuum, 
which is altogether too low to secure economy. Such a 
measure of expansion in an unjacketed cylinder would 
only entail enormous waste by condensation, and it is 
beyond question that much of the disappointment which 
has in certain cases followed the MacNaughting of an 
engine has been due altogether to the injudicious extent to 
which the steam has been expanded. A ratio of five, or at 
most of six to one, is the utmost that can be economically 
adopted with 50 Ib. steam in a cotton mill engine. 

Bui it is certain that, if an initial pressure of but 18 Ib. 
is to be allowed in the large cylinder, 50 Ib. steam must be 
expanded three times before it gets to the large cylinder 
at all. If we allow a twofold expansion to take place 
there, it follows that the capacity of the small cylinder 
should be at least one-half that of the large cylinder, and 
even then the ratio of expansion will be six to one. Let 
us suppose that the MacNaught cylinder has the same 
stroke as the large cylinder, the piston area remaining as 
before, one-half that of the large piston. Then the 
initial strain on its piston will ‘be 627 x 50 = 31,350 lb., 
and steam is admitted on the small piston at the same 
moment that the exhaust from the small cylinder is thrown 
on the large piston. The pressure on the large piston will 
be 37,680 lb. The total strain on the crank pin will there- 
fore be 69,0301b., less the back pressure on the small 
piston = 627 X 18 = 11,286 Ib. The net strain on the 


crank pin will therefore be 57,774 Ib. We shall show | 


resently that none of the extra strain need pass through the 


m or framing of the engine ; it may be concentrated on | 


the connecting rod and crank. We may therefore neglect 
the influence of the extra strain in affecting the safety of 
the engine, but it is quite another matter as regards 
regularity of working. The maximum strain comes, however, 
on the crank when it is near a dead point, and therefore 


the rotating moment is the least. The maximum rotating | 


moment will occur just at the instant the cut-off for the 
small cylinder closes, or at one-third stroke. 
strain when the crank was in that position before com- 
sounding took place was, as we have seen, 37,680 lb. 
Under thenew arrangementit will amount to 31,3501b. gross 
pressure on small piston, plus that on the large piston = 
33,912 lb. (corresponding to an effective steam pressure of 
151b., and an effective vacuum of 121b.), and minus the back 
pressure on the small piston = 12 x 627 = 75241b. The 
net strain on the crank pin, therefore, at one-third of a 
revolution from the dead point, will be 57,738Ib. instead 
of 37,680 lb., and we have thus an important element of 
irregularity introduced, which will render an augmenta- 
tion in the weight of the fly-wheel or in its speed abso- 
lutely essential, unless it was already so heavy that it had 
some energy to spare. In any case the mill must run more 
irregularly than it previously did. It will be for the mill- 
owner to decide whether he can or cannot put up with the 
defect. Thus far we have considered the case of two 
different proportions of compounding cylinders. Various 
other proportions may be adopted, but we are always met 
by either of two objections—either the initial strain thrown 
on the large piston will be too great, or the ratio of expan- 
sion will be too much for economy. Of two evils we must 


choose that which is least ; but before finally determining | 


on the dimensions of the compound cylinder we must settle 
how much power the engine will exert when the alteration 
is made ; for it is above all things essential to economy 
that the use of the throttle wales Ub discontinued, and the 
power of the engine determined solely by the rate of 
expansion adopted, the full boiler pressure being in all 
cases thrown on the small piston to begin with. 

It is obvious that as the initial pressure in the large 
cylinder and the ratio of expansion are precisely the same ir 
the case we have stated, after compounding as they were 
before as the power developed in the large 
cylinder will remain unal and we have seen that this 

wer is 266°4 horses. Therefore all the power ssh 
in the small cylinder is clear gain. The small piston h: 
an area of 627in.; the initial pressure on it is 50 Ib., and its 

is 280ft. per minute, but the average gross pressure 


The total 





on it will be that proper to 50 Ib. steam expanded three 


times, or about 35 1b.* From this must be deducted the 
back pressure, which will be a little in excess of the 
average pressure in the large cylinder, and this is 15°25 lb. 
Deducting this from the gross pressure, we have 19°75]b. 
as the effective pressure on the small piston, and the work 
he 627_X 19°75 x 280 This ic- 
33,000 
crease in power must not be taken as representing the 
economy to be gained by compounding the engine, which 
may be either greater or smaller, according to circum- 
stances which will be dictated by certain working condi- 
tions on which it is impossible to theorise. We have, how- 
ever, the practical fact that the power of the engine will be 
augmented by all the work done in the small cylinder. It 
may and usually does happen, however, that the millowner 
does not require any such augmentation of power. When 
an engine has been MacNaughted without any regard to 
this fact, it usually occurs that when a start is made after 
the alterations have been effected the engine runs a great 
deal too fast. Then the throttle-valve is brought into use, 
and by its aid the speed is brought down to the required 
point. The result is, of course, that the gain in econom 
is found to be little or nothing, and the cost of compound- 
ing turns out to be so much money thrown away. We 
must insist on this point receiving careful attention, and 
on impressing on the minds of our readers that when steam 
of 50 1b. initial pressure is expanded more than six times 


done in it will ss 206. 
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| in an engine, the large cylinder of which is unjacketed, the 
result will be waste of fuel instead of economy. If more 
| power be required, then let a second cylinder be used; and it 
appears that the best result will be obtained when the 
small cylinder is half the capacity of the large cylinder 
if steam of 50lb. pressure is cut off at about one- 
third of the stroke. The best position for the new 
cylinder will be that shown in the annexed di . 
A very simple arrangement of rigid link-work or 
trussing, shown by the dotted lines, will suffice to 
transmit the strain to the connecting rod head. ‘Lhe beam 
will thus be spared all extra strain, and the framing nearly 
all extra strain, while the small cylinder will be brought near 
the large cylinder, and a long steam connecting pipe avoided. 
In this case theareaof the small piston must be increased, the 
stroke being a little diminished, so as to keep the capacity 
half that of the large cylinder. It will be seen at a glance 
that the action of the small piston on the connecting rod 
will be just the same as though the cylinder were vertical. 
| We have shown what the extra strains on crank and con- 
necting rod will be. It will be a question for the consult- 
ing engineer to the mill owner, whether this may be — 
put on the crank, crank shaft, or connecting f 
The advantage gained is, that all vertical strain is taken 
off the beam, main centre, and main centre bearings; 
that the job is extremely cheap, and that the cylinders 
are brought very close to each other, Q. 








THE INSTITUTION OF CIVIL ENGINEERS.— At the meeting of this 
| Society on Tuesday, the 4th of February, Mr. Hawksley, president, 
in the chair, twenty-seven candidates were ballo for and de- 
clared to be duly elected, of whom four were members, viz., Mr. 
| John Fowler, engineer to the Tees Conservancy Commission ; 
Mr. Philip Henry MacAdam, resident engineer on the Oude and 
Rohilkund Kailway; Mr. Thomas Medcalf, resident engineer 
on the Midland Railway; and Mr. John Watt Sandeman, 
| engineer to the River Weaver Navigation Trustees. Twenty- 
| three gentlemen were elected associates, viz., Mr. John Baldwin, 
contractor’s engineer, Gloucester and Bensley Canal and Docks ; 
| Mr. William Berrell, Stud. Inst. C.E., Westminster; Mr. 
| Henry James Castle, jun., Oakley-square; Mr. George Coates, 
Westminster; Mr. Theodore Cooke, M.A., principal of the 
Poona Engineering College; Mr. James Murray Dobson, 
Stud. Inst. C.E., Westminster; Mr. Alpin Grant Fowler, Stud. 
| Inst. C.E., Contractor’s Staff of the Bolivian State Railways; Mr. 
_ Francis William Fox, Bristol; Mr. Charles Cockburn Gibbons, 
| Westminster; Mr. Charles Browne Goldson, M.A., Tynemouth; 
Mr. John Gordon, New Broad-street; Mr. Henry Gruning, Avon- 
_8ide Engine Company; Mr. Henry Hughes, Gracechurch-street; 
Mr. Henry James Jackson (Jackson Bey), Superintendent of H.H. 
the Khedive’s Arsenal at Alexandria; Mr. James Verchild Ley, 
| Stud. Inst. C.E., lately on the contractor's staff of the Ponti-Tiflis 
Railway; Mr, Deodatus Hilin William Johnstoun Nelson O'Neale 





y 
| Neale, Stud. Inst. C.E., Locomotive Works of the Monmouth- 


shire Railway, Newport; Mr. James Wallace Peggs, Westmin- 
ster; Mr. Arthur erick Phillips, St. Albans; Mr. Robert 
James Quelch, Clapham; Mr. James Ri son, Town Sur- 
veyor of Harrogate; Mr. Alexander Siemens, Stud. Inst. C.E., 
Westminster; Mr. John Steell, Ex.-Eng., P.W.D., Govern- 
ment of India; and Mr. John Hooper Waite, State Engineer 
of the Bhownugger Waterworks, Kattyawar, India. It was an- 
nounced that the council, acting under the provisions of the bye- 
laws, had transferred Mr. Thomas Robert Winder from the class of 
Associate to that of Member ; and also that they had recently ad- 
mitted the following candidates as Students of the Institution, 


viz., Messrs. George Neill Abernethy, Joseph Samuel Beeman, 

George William Beynon, Walter H Cobley, Charles Henfrey, 

jun., Thomas Patch, Robert Pickwell, Edward 8 Rat- 

~~, Frank Stileman, Bernard Francis Wardell, and William 
right, 





* Accurately it is 1+ hyp. log. 1099 = 7 98 x00 = 34983, 


t Accurately it is 1 hyp. log. 693 = 183 X18 — y5-997 Anove we 


have taken the effective pressure in the lv ‘linder as but 121b., which 
must not be confounded with the actual pd ny : 





— oo 


— 


— 


=> 


i; 
i 


78 


THE ENGINEER 





Fes. 7, 1873. 








INSTITUTION OF CIVIL ENGINEERS. 
January 28th, 1873. 
Mr, T, HAwKSLEY, President, in the chair. 


{ 
| 
| 
| 
| 
| 
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THE paper read was ‘‘On Cylindrical or Columnar Foundations | 


in Concrete, Brickwork, and Stonework,” by Mr. John Milroy, 
Assoc, Inst. C.E. 

In this communication a description was given of an attempt 
which had been made by the author, acting partly in concert 
with Mr. J. W. Butler, Assoc. Inst. C.E., to render concrete,, 
brick, and stone, more easily available for cylindrical foundations. 
After alluding to brick cylinders, which had been in use in 
India for centuries, and had more than once been suggested for 
home works, it was remarked that probably the engineers for the 
trustees of the Clyde Navigation had been the first to adopt them 
in connection with a great and important undertaking. In 1869 
the trustees requested Mr. J. F. Bateman, M. Inst. C.E., and Mr. J. 
Deas, M. Inst. C.E., to report on the best means for providing a 
large and progressive extension of quayage suited to the present 
and future requirements of the harbour of Glasgow. With a view 
to obtain a greater depth of water than could be had alongside 
the existing quays, their attention was directed to iron cylinders, 
and subsequently to brick cylinders, The result was that, in 


' 1870, an arrangement was made. with the author, in conjunction 


with the late Mr. Brassey, Assuc. Inst. 
brick cylinders, to some extent as an experimental work, the 
Plantation Quay, an extension westward of the wharves on the 
south side of the Clyde, After a brief introductory description 
of this work the author confined his remarks to a novel manner of 
making the brick cylinders, to the mode of sinking them, to the 
form of the shoe, and to the general arrangements adopted in the 
execution of the work. 

The Plantation Quay was founded on a hundred brick cylinders, 
sunk in a continuous line close together, so as to form a length of 
400 yards of quay. The wells were 12ft. in external diameter, 
and 2ft. 4in. thick, thus having an internal diameter of 7ft. 4in. 
Their shape was circular, except at the points of contact, where 
they were formed with tongue and grooves, i.¢., a square projec 
tion fitting into and sliding in a corresponding recess in the 
adjoining well. From the bottom of a trench, which was cut down 
nearly to the level of low water, the cylinders were sunk about 
36ft. ; but the earth on the river side was removed when the 
sinking was completed, and dredged to a depth of 20ft. below low- 
water level, thus leaving a length of about 14ft. of cylinder 
beneath the dredged bed of the river. The cylinders were only 
carried up 2ft. above low-water mark ; a plug of concrete was then 
lowered to the bottom of each cylinder, to give it a proper bearing, 
and to protect the rest of the filling from disturbing influences, 
when the cylinders were refilled with the sand and other 
materials which had been excavated. On this foundation, 
suitably prepared, the rest of the quay was built as an ordimry 
tetaining wall. 

The shoe originally specified was that common in India—a flat 
annular plate, with, projecting downwards from the plate, outer 
and inner iron shells which met, and enclosed a circular wedge- 
shaped space, As this shoe was expensive, the author devised a 
shoe consisting of a short length of iron cylinder, about 4ft. Gin. 
deep, surmounted by an annular plate, which was also supported 
by radial brackets. The annular siete was about 18in. in breadth; 
and the bottom courses of brickwork, which were bolted to the 
plate, were corbelled until the full breadth of the wall was 
attained. Instead of constructing the cylinders brick by brick, 
in situ, as was the custom in India, the author resolved, with a 
view to the expeditious execution of the work, to pursue the 
novel course of making them in rings, in frames placed on a 
platform near the line of the quay, and then to put them together, 
in situ, after they had been allowed to consolidate, Close to the 
line of the cylinders, over which was erected a high gantry, 
with a steam traveller, a wooden platform was laid with a low 
gantry carrying a steam traveller. On this platform the rings 
were moulded in frames, which were constructed of wood in 
four sections bolted together. Annular layers of wood were fixed 
to the platform, in such a way that their outer edges might keep 
the frames in place, while ther inner edges served as guides in 
shaping the eye of the rings. When a ring had been built up 
with bricks and Portland cement, and had partially set, the frame 
was removed, and the ring, which wiiad Gaon nine and ten 
tons, was allowed to stand a few days to consolidate thoroughly. 
When the ring had become thoroughly indurated it could be 
removed by means of the travellers and a line of rails, either to be 
fixed in place or to be stored up for future use. 

The sinking of a cylinder thus constructed was effectel by 
means of the Milroy excavator, a description of which had already 
been read before the Institution. The ground through which the 
—- were sunk consisted principally of sand, but the first 
three cylinders were impeded by old piles and tie-rods ; about a 
dozen cylinders in the centre of the line encountered a bed of 
rotten sandstone, from 2ft. to 7ft. thick, and a nest of boulders, 
which were frequently met with throughout, had to be brought up 
in sinking the last ten cylinders, The whole of the 100 cylinders 
were sunk between the months of August, 1870, and January, 
1872, but from that period a large deduction should be made 
for those occasions on which the sinking was wholly or partially 
suspended, 

The causes already referred to, and the unavoidable jammin 
of the cylinders, rendered very heavy weighting necessary. A loa 
of 7 cwt. per superficial foot of frictional surface was required ; 
and to provide for this load {00 tons of cast iron weights were 
kept on the ground, The weights were circular, of the same 
diameter as the wells, 5in, thick, and each weighed about five tons. 
A heavy load could thus be piled up in a sm-ll space, and at the 
same time there was no risk of the load tilting the cylinder by 
unequal distribution, as was often the case when rails of pig iron 
were used, In sinking the last few feet the usual load was sixty- 
two iron rings, or 310 tons, which, with the weight of the shoe 
and Selebwode (120 tons), made 430 tons as the load necessary to 
overcome friction. 

Such was the system pursued by the author in making and 
sinking the cylinders of the Plantation Quay. The use of frames 
in the manner described was found to secure straightness 
and uniformity of size, a reduction of the external friction 

by a smooth surface, and an avoidance of confusion in the line of 
the cylinders. The chief advantage, however, was in the decided 
increase in the rate at which such a work as a quay wall could be 
executed. 

In practical construction concrete differed from brick cylinders 
only in this, that they must be made in frames or moulds, and 
that an internal as well as an external frame must be used. In 
choosing between them, the question was chiefly one of expense. 
When their relative cost was equal concrete was perhaps to be 
preferred, as the process of mixing the concrete and filling the 
frame was so simple that it could be carried on, under proper 
surveillance, with unskilled labour. In this connection mention 
might be made of the application by Mr. J. W. Butler of Mr. 
Ramsome’s artificial stone ‘* apcenite,” on the same system as that 
employed by the author. Having conceived the idea that it was 
admirably adapted for the construction of cylinders, he made and 
sank, in 1871, at the Hermitage Wharf, on the Thames, some 
experimental cylinders with complete success. They were 8ft, in 
diameter, and 9in. thick. The courses or rings were moulded in 
frames, and were cemented together with the mixture of which 
they were com 5 

From such illustrations it was evident that by the use cf 
frames or moulds, not only might the old form of brick well be 
constructed more quickly and satisfactorily, and concrete and 
other materials be made available for cylindrical foundations, but 
every varicty of form might be produced suited to every variety 
of construction and of situation. Without pausing on the different 
modifications, the author drew attention to a further extension of 


C.E., to construct in 


the system, s ted by the difficulty experienced in sinking 
loose cylinders in lines or groups. The difficulty was to a great 
extent overcome: (1) By forming combinations of cylinders, 
incorporated with or moulded into each other, and sinking them 
together ; and (2) by so shaping’ them that a number of combina- 
tions could, if necessary, be tied into each other in a simple and 
efficient manner after they were sunk. The most satisfactory way 
in which a combination might be produced was by incorporatin 
two, three, or more cylinders, so that their contours overlap 
each other ; and the combinations might be simply interlocked 
by producing at the points of contact a space or hole, which 
could be excavated and filled with concrete. Illustrations of 
such arrangements for the foundations of quay walls were given 
and explained. 

In conclusion, the author directed attention to the advantages 
which non-metallic cylinders possessed in comparison with iron, 
The principal one alluded to was that the first expense at 

resent prices was much in their favour, with this important 

ifference: an iron cylinder was after all nothing but a 
skin to which a weight-bearing body or lining must be given ; 
whereas brick and concrete wells were themselves capable of 
sustaining considerable pressure. In short, iron cylinders, 
besides bring dearer, must, when sunk, receive at least a lining, 
which it was evident could itself be sunk without the costly addition 
of the metallic skin. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A REGULAR meeting of this Society was held at its rooms, in 
New York, Wednesday evening, December 18th, 1872. ‘“‘A 
Record of some Experiments showing the Character and Position 
of Neutral Axes, as seen by Polarised Light,” by Louis Nickerson, 
C.E., of St. Louis, Mo., was seen and discussed. 

During the researches of Eaton Hodgkinson, published in 1842, 
he took the ground that the neutral axis in a beam shifted as the 
load was increased, and finally took position where the compres- 
sive strength of the material above it would be equal to the tensile 
strength of that below it. He fixed this for a cast iron rectan- 

ular beam about to break at one-seventh its depth from the top, 
ecause its resistance to tensiun was one-seventh that to com- 
pression, and this was apparently proved by an inspection of the 
Pestave of beams which were broken. In 1855 Henry Barlow 
made experiments to test this theory, in the course of which he 
claims to have established that the neutral axis of a rectangular 
beam always lies through the centre of gravity of the section, and 
recognises in addition to the tensile and compresssive elements of 
strength in a beam, a third, due to the lateral adhesion of the 
fibres, and increasing with the deflection. Each takes the trans- 





as great as it should be according to its tensile and compressive 
strengths, and records a theory in regard to the character and 
position of the neutral axis differing from the other. 

The experiments here recorded were made to reconcile the re- 
sults obtained by Messrs. Hodgkinson and Barlow, and to discover 
whether the ‘‘ Lamination of material in planes normal to the 
direction of the pressure excited upon it” was due to a periodic 
action of force, or consequent upon tangential stress, imperfect 
cohesion of the material, or the running together of internal cells. 
Polarised light was sent through plates of glass under compression, 
either as beams or columns. 

The difference in the effects caused by similar strains on two 
materials is relative ; and that produced by a force upon glass is 
like that upon other substances. 

The results sought for are from certain general laws of the doctrine 
of forces, which must be the same for all materials, and modified, 
not changed, by any particular one; the transparency of glass, 
and its bi-refractive quality when strained, exhibits them to the eye. 

In the experiments, structural differences were ignored —glass, 
cast iron, and steel, are amorphous bodies, yet composed of se- 

rated crystals, and under pressure exhibit a similar characteristic 
racture. There is also a like ratio between the compressive and 
tensile strengths—that of glass appearing to be a mean of the 
other two. ‘i 

The apparatus used was the one common for experiments with 
polarised light, a polariser of glass plates, an analyser of one 
plate blackened at the back, and a small brass clamp with thumb- 
screw to compress the pieces of glass experimented upon either 
as beams or columns, These pieces, before pressure is applied, 
appear black in polarised light, glass in an unstrained or neutral 
state being impervious to it. 

A slip, representing a beam, placed in the clamp and the screw 
slightly tightened, shows at the top and bottom a clear space, 
inclosing a dark space, between whi 


appear, following the lines of strain. 


dark and neutral space. 

The experiments were made in consecutive steps, the applica- 
tion of force ranging from proportionately a very small tensile 
with a very large compressive strain, to that where the two were 
nearly alike and were described at length. Coloured drawings 
representing the effects of polarised light upon the various slips 
of glass experimented with, were exhibited. The results obtained 
show that the neutral axis is a flexible line, or plane, truly 
parallel to the top and bottom sides of the rectangular beam, and 
passing through the centres of gravity of its sections only when 
the load is evenly distributed from end to end, or when the beam 
is infinitely long; and that when there is a local pressure, the 
neutral axis is more or less governed in its direction and form by 
the strain passing from the point of local pressure towards the 
points of support. The beams of Mr. Hodgkinson were broken at 
the centre by a blow, in which the neutral axis was located above 
the centre of gravity of the transverse section. From these ex- 
periments it is deduced that this position is due to the application 
of the force, and not to the ratio of the tensile to compressive re- 
sistance. In comparison with Mr. Hodgkinson’s, Mr. Barlow’s 
beams were, in proportion of length to depth, half longer, and he 
a found the neutral axis more nearly horizontal and less 
distorted, 

Glass beams, in length fourteen times the depth, show the 
neutral axis so nearly horizontal that he may have overlooked the 
variation—and it must be almost imperceptible in beams more in 
length than ten times the depth. 

It is claimed that the neutral axis—as exhibited by polarised 
light, from the cohesion of material or other cause—is extended to 
a breadth, and cannot become a true line until, in reference to the 
cohesion, the tensile and compressive forces are infinite. Also 
that its longitudinal direction, like the direction of lines of strains, 
is not an arbitrary one, but resultant from the relative quali- 
ties and quantities of all the forces in the beam, its evident place 
in physics being that of still water between opposing eddies or 
vortices. 

The pulsations of completely polarised light are confined to two 
directions—at right angles to each other. In the drawings are 
represented two images of the same object corresponding to these 
two directions, one being taken and the analyser revolved 90 deg. 
for the other; they, for convenience termed positive and negative 
images, are pictures of strains in the beam or column normal to 
each other, In the first tubular bridges a wave of ‘‘ buckling” 
always followed a line 45 deg. from the top when the load was 
placed, even crossing the stiffening plates. Such strains may be 
called ‘‘ strut ” strains, and their resultant in a beam is vertical. 
| The principal strains in an ordinary beam are horizontal or “flange” 
| strains—being tension in the bottom and compression in the top. 
Their resultant is also horizontal and normal to the first. 

The drawings show that when the “ strut” or “ flange” strains 
increase correspondingly the negative or positive images, as the 
case may be, grow brighter. Many strains may exert in the same 
beam, crossing and there neutralising cach other, and yet else- 
where be individual and intact 








verse strength of a cast iron beam at about two and a-half times | 








As glass is pervious to polarised light when strained, and im- 
pervious when unstrained, the light parts must be strained in 
proportion to their brightness, and the dark unstrained or 
neutral, as bi-refraction is caused by strain, both must be 
governed by the same laws; further, the resultant angles of the 
strains and those of polarisation are rectangles, and, as the strains 
change in character, so do the polar images change in correspond- 
ence; therefore the images are pictures of the strains, : 

Any space which is under no strain, whatever load is applied to 
the beam, must remain dark under all revolutions of the analyser; 
each marks the crossing of the two resultant axes—that of the 
strut and of the flange strains. The appearance of light around 
the neutral band is the first a of distortion in the positive 
image; soon faint segments of yellow appear at the bottom, 
occupying a large part of the space between the supports, and at 
the top nt with the application of the load. As the pressure 
is increased, the yellow from both edges moves forward towards 
the neutral band, becomes a zone, and a segment of red succeeds. 
Both continue to move until the red becomes a zone, and is fol- 
lowed by a segment of blue, between which and the red there is 
a dark neutral line. A second similar series may be brought out 
before fracture. 

Mr. Barlow established the existence of a third and important 
element of strength in a beam, which increases as the beam is 
bent. The moment of this or bending resistance is equal to that 
of the applied force or bending stress, and their common line 
moves towards the primary neutral axes as the load is increased; 
this is'shown by the dark lines described. There are, then, 
neutral axes existant, amidst disturbing forces, of a beam which, 
under increasing loads, shortens in the top and lengthens in the 
bottom. A transparent column under pressure exhibits a series 
of coloured rings, glass showing from three to six at each end, and 
a softer material, as copal, wreaths of coloured bands from top to 
bottom, a dark space always occurring between the blue and red, 
which marks an unstrained part of the column, or a union of 
equal and opposite forces. 

To determine what these dark rings indicated, tests were made 
upon columns, which changed in form under pressure. These 
were brass tubes ;ij;in. exterior, and ,}hin. interior diameter, 
and about 1}in. long. 

Submitted to compression until they assumed a permanent form, 
they all exhibited from end to end a series of extended rings-—uni- 
formly separated—or periodic waves. Other, steel, tubes also com- 
pressed were examined and an empiric expression derived, which 
will locate any wave in relation to another, the tube being homo- 
geneous. 

Hollow columns, if sufficiently under stress within elastic limits, 
may be greatly strengthened by bands, placed where these waves 
would otherwise occur; it is inferred that one-third additional 
material will thus double the strength of the column. In conclu- 
sion, the law of periodicy of force in compression, and probably in 
tension, seems to be proved, and the law of lamination under 
pressure accounted for. 

A discussion followed. 

Mr. Macdonald pointed out that the experiments upon which 
formule in common use for the proportion and strength of beams 
are based, were made upon cubes of the materials tested, and 
it is found that the constants derived are inapplicable to ordinary 
cases in practice. 

Mr. Boller: A recent comparison of various standard formule 
for the strength of beams, made by taking a given beam and calcu- 
lating, with each formula, its safe load, gave as follows :—Two 
25 tons, one 30 tons, and one 37 tons. The last was from Mr. 
Baker’s formulz, in which he has introduced the resistance due to 
flexion. The beam taken was 3in. by 6in., and 5ft. long. Engi- 
neers should know more of the strength of materials. The formule 
used involve the application of constants, ranging variously from 
maximum to minimum strength. These often differ widely, and 
therefore give uncertain results. 

Mr. Macdonald : It is known that a beam loaded so that its 
outer fibres, by formula, should be under a maximum strain, will 
stand a greater load. The constants employed in calculating the 
strength of a beam should be determined from experiment upon a 
similar beam of the same material, and not those given for direct 
tension and compression. 

Prof. De Volson Wood said the point of greatest interest to him in 
the paper read is whether the neutral axis is a line or a space, as 
water in aneddy. In regard to the neutral axis and strength of 
beams as determined by ordinary rules, the fact is, if we assume 
in a bent beam that the extensions and compressions are propor- 
tional to the distance of the elements from the neutral axis, and 
take the modulus of tenacity or of crushing, as the case may be, 


ch under greater pressure ! for the modulus of rupture of the beam, a beam proportioned in 
take sharper outlines; and coloured curves, distinct and separate, | accordance therewith will have an excess of strength. Thus, take 
These increase in number | a rectangular cast iron beam as the best example in practice, 
and brilliancy with the pressure, and always move towards the | according to theory, the mean value of the modulus of rupture 
* should be 16,000 ib., but it is seen by experiment to be 36,000 Ib. 


Former writers do not explain this discrepancy. Mr. Barlow 
detected a new element of strength, which he called “ resist- 
ance to flexure,” a term which is unfortunate, as all the 
forces in a beam which resist bending are resistances to flexure. 
‘* Longitudinal shearing resistances ” is a better term, and one now 
used. This force is the resistance of the fibres to being drawn over 
each other. If there was no such resistance the fibres would 
retain their original length. He found by a critical examination 
of iron beams that the transverse sections remained normal to the 
neutral axis during flexure, thus proving the existence of a force 
besides that which produces direct elongation and, compression. 
This is the longitudinal shearing resistance. Mr. Barlow also de- 
termined the laws governing it at rupture, and modified the for- 
mule accordingly. His experiments are the most weighty and 
valuable of any made upon beams, as far as theory is concerned. 
His formule and constants agree with the actual strength for all 
sections which he used. It is evident the ordinary law that strains 
vary as their distance from the central axis cannot apply fo beams 
of I section—for that it may apply there must be at least a con- 
tinuity between all the elements of the flanges and the web. Mr. 
Barlow’s formula for this case cannot be correct. In all I sections 
three is a peculiar combination of the strains about the angles 
where the flanges and web join. Professor Norton, by direct 
experiment, determined the fact of a transverse shearing 
resistance in beams, and the laws governing it in those of 
the rectangular section. The deflections due to longitudinal 
and transverse shearing resistances, tend respectively to diminish 
and increase that detined by Napier’s theory. Simple rules 
cannot be given applicable to the varied forms of ms in 


use. 

Mr. Boller: It is best to make a beam proportioned, similar to 
those to be used, break it, and deduce therefrom a constant. The 
formule for I beams are safer for thin than thick webs, say jin. 
web and din. flange. 

Professor Wood : The experiments of Baron Von Webber showed 
that the web had never been made too thin ; where the flange and 
web are joined there should be a large curve. 

Mr. Macdonald: In T. C, Clarke’s description of the Quinoy 
Bridge there is a statement that 12in. I floor beams, 15}ft. long, 
suspended in pairs from the panel points about 12ft. apart, and 
carrying a single track of 4ft. Shin. gauge, scarcely deflected under 
a maximum engine | which caused a strain upon the outer 
fibres at least equal to 14,000 lb. per square inch, according to 
formulz in general use. 

Professor Wood: Structures should not be proportioned in 
reference to the ultimate strength of the parts, but their elastic 
limits. Some very tenacious irons have a low limit of elasticity, 
while in other cases —certain grades of steel for inst lasticity 
is preserved under a strain equal to one-half the tensile strength. 

The Secretary presented communications upon Mr. Nickerson’s 

aper from Gen. Barnard, Col. Merrill, Messrs. McAlpine and 
‘uertes ; reading of which and further discussion were deferred 
until the meeting to be held on February 19th, 
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RAILWAY MATTERS. 


Tue Spanish Government has put a stop o the strike of the 
engine-drivers on the Northern Railway, and the traffie has been 
resumed, 

WE understand that the directors of the Midland Company 
have determined to run sleeping cars upon their railway on the 
completion of the joint lines to Live: 1, which is expected in 
June next. —— of a similar description are, we understand, 
to bealso run on the South-Eastern Railway in connection with 
the continental service, 

THE railway returns in Wales exhibit a falling off. In connection 
with a new line near Dowlais a curious matter happened last week. 
In cutting the line the contractor struck across a seam of coal, 
and ae all the unemployed colliers of Dowlais thronged to 
the spot and proceeded in a systematic way to drive headings and 
form stalls, until interru It is stated that more than 
100 tons disappeared. 

THE directors of the London and Blackwall Company, in their 
report for the half-year ending the 31st of December last, state that 
two bills had been deposited in Parliament at the request of the 
Great Eastern Railway Gompany; one for sanctioning additional 
works in connection with the Millwall line, and for the improve- 
ment of Stepney station ; the other to authorise the use of steam- 
boats between Millwall and Greenwich. The money to be ex- 
pended for those purposes will form yart of the capital of the 
company, bearing interest under the provisions of the lease of 
this undertaking to the Great Eastern Kailway Company. 

AN extraordinary general meeting of the Buenos Ayres Great 
Southern Company has been held to consider a proposition for 
extending the main line from Chascomus to Dolores, and to make 
such enlargements of the company’s stations at Buenos Ayres and 
Barraccas as might be necessary. The proposed extension was 
contemplated in the original concession, and was sanctioned at a 
special meeting in November, 1870; but it was considered prudent 
to defer the construction of the line until the Carmen de las Flores 
Extension, then in progress, should be completed, and also until 
the question of subvention then open with the Government had 
been adjusted. It has always been the desire of the Government 
that the company’s main line should be continued to Dolores, and 
so far back as 1866 the board were called upon to construct that 
extension ; but in the then state of the money market the capital 
could not be raised. The Government has now confirmed the 
grant of a subvention of £500 per mile for this extension, and are 
very desirous that the works should be commenced without delay. 
The local committee has also urged the board to continue the line 
on to the town of Dolores, in order to command the traffic. The 
length of railway required, including sidings, will not be less than 
sixty-five miles, 


M. CorrarD, director of the Enterprise Générale for railway | 


construction, has recently returned from a tour of inspection of 
the branch line from Adrianople to Dede-Agatch, and the various 
sections of the great main line from Stamboul to Adrianople. The 
latter is now fast making way to its destination, and will, it is 
believed, be completed in the month of March as far as the river 
Maritza, across which an iron bridge will be placed, connecting it 
with the Dede-Agatch line actually working, and then trains will 
run direct from Stamboul to that important commercial centre 
Adrianople. The additional section of the Scutari and Ismidt 
Railway from Pentek to Guebzeh was opened for public traffic on 
Friday, making now 44 kilometres of the line fabout 28 miles) 
available for general use. The jetty and other works at Haidar 
Pasha (the Scutari terminus) are advancing, and in about six or 
eight months the new port will, it is believed, be in a condition to 
afford secure shelter to all ships having goods to land at the Haidar 
Pasha wharf. The Turkish paper Bassiret publishes a correspon 

dence from Shumla which states that the surveys of the proposed 
railway from that town to Adrianople have been completed, and 
that although the new line will be shorter than that proposed by 
the Roumelian Railway Company, which was rejected on strategic 
grounds, it will necessitate a tunnel through the Balkans of some 
4000 yards in length. General Mehemet Pasha, chief of the staff 
of the Second Turkish Army Corps, has brought to Constantinople 
the tracings of the new line, which is regarded by the Seraskeriate 
as advantageous from a military point of view, and not liable to 
hostile attack from an enemy’s force moving inwards from the 
shores of the Black Sea. The progress of the works of the Metro- 
politan Railway—the tramway tunnel between Pera and Galata— 
is impeded by difficulties as to the amount of compensation to be 
given for property expropriated on the line of route. 

THE half-yearly general meeting of the Metropolitan Company 
was held on Saturday at the City Terminus Hotel, Cannon-street ; 
Sir E. W. Watkin, chairman, presided. The chairman, in moving 
the adoption of the report, said the accounts showed that there 
were some progressive elements in their traffic. In the year 1863 
the traffic receipts amounted to £101,700, in 1868 to £284,000, and 
in 1872 to £491,390 ; so that in all departments, from the first 
opening of the railway, the traffic had increased, and since 1868 
the increase in the gross traffic was 60 per cent. They had lost 
something from the competition of the Metropolitan District 
Railway, and that was only for one or two half-years ; but in the 
past half-year there had been an increase. It was satisfactory that 
the chief amount of their traffic was from local sources. Of 
£188,000 received from passengers, £115,000 was local, £50,000 
from subsidiary lines, and £11,740 from district traffic. There was 
only one half-year in which there had been a retrocession. They 
did not get enough for the accommodation afforded to other 
railway companies passing over their line. The London, 
Chatham, and Dover Company ran eighty-one trains per day 
over the company’s line to Moorgate-street, being 162 trains 
both ways, and all they got for that accommodation was 
2s. 3d. per train—a very small amount for that traffic, 
which sometimes blocked the line and made it difficult to avoid 
delay. The increase of traffic from all sources in the past half- 
year was £5100. The total receipts had been £210,878, and the 
expenses £79,713, or 374 per cent. A portion of the Gloucester 
tunnel fell in from some one erecting too heavy a building upon it. 
The directors had lodged the plans for a railway from South 

ington to Farringdon-street, and, although they had applied 
to the large companies for assistance, they did not think the time 
had arrived for promoting it. The capital for the extension to 
Liverpool-street had been taken up, and they had reserved £13,000 
to make up odd fractions; so that holders might make their 
investments in even money. They could say to the public that 
they had carried on their railway 300,000,000 of passengers, and 
that no passenger had lost his life by causes beyond his own 
control. This was achieved under great difficulties, and there- 
fore great credit was due to their general manager, Mr. Fenton, 
and his staff, for so successful a result. With all due respect for 
the Board of Trade, there was an element of future danger if the 
Government inspector should endeavour by mechanical contri- 
vances to weaken the personal responsibility of railway servants. 
He then mentioned some cases in which differences of opinion 





arose on their line. He stated that there had been some in 
conducting the Paddington traffic, and the Great Western way 


Company made an alteration ; the new mode was safer than the 
old mode, but the Board of Trade interfered, their officer 

that it was unsafe, and the Great Western were restrained from 
wae that way. The directors were afraid the passengers 
would have to get out of the train at that point, but at last a com- 
promise was come to, and it was agreed that the alteration should 
remain as it was for a period of five years. When the line was 
open to pn agen pe he had no doubt they would have an 
increase ¢, and when the surplus lands were disposed of he 


would +hen have hope for the future of the Metropolitan Railway. 
The object of the short extensions of the St. John’s-wood line was 
to form junctions with the Midland Railway and the London and 
North-Western Railway, and it was intended to double the line 
and improve the junction at Baker-street. 





NOTES AND MEMORANDA. 


TuE iron mines of Soumah in Algeria are capable of 
100 to 150 thousand tons of good qualities of hematite and 


eine 
imonite ; 
siderite is also found. Twenty different seams have already been 
found ; all the ores contain more or less manganese. 

In order to render moulds of plaster or gutta-percha used in 
electrotyping conducting, the use of a solution of 1 gramme silver 
Sinan teense water, 2°5 grammes ammonia (sp. gr. 0°96), and 
3 es absolute alcohol, is recommended ; before the coat is 
quite dry, it is exposed to a current of sulphuretted hydrogen. 


Wir regard to the change of a bronze by long exposure in the | 


ground, E. Priwozuik found that an axe from a Celtic tomb was 


composed of three layers, the first being CuS, of indigo blue colour | 


and crystalline texture, the second of greyish black colour, being 
Cu2S, with 15 per cent. tin, and the third beinga black fine powder, 
consisting of 59°8 per cent. CuzS, 23°2 per cent. tin, and 34 per 
cent, water. 

SEVERAL of the members of a telegraphic expedition to Siberia 
slept on the snow, without shelter, in a temperature 45 deg. below 
zero. In this temperature quicksilver was moulded into solid 
bullets with four minutes’ exposure to the air. The persons ex- 
posed to this degree of cold, however, were fitted out with heavy 
furs and wolf-skin sleeping-bags to tie over the head, the face 
being entirely covered. 

A NEw ore of silver has been found at Fredereka Sulvana mine, 
in Silesia and has been called Julianite. It is lead grey inclining to 
red in colour, acquiring a dull black tint by exposure to the air, and 
is comparatively brittle. Its specific gravity is 5°12, and its compo- 
sition as follows :—Sulphur, 26°503; arsenic, 16°782; antimony, 
1°421; iron, 0°787 ; silver, 0°538; copper, 52°298 ; total, 98°52. 
Its composition is there‘. 2 inferred to be (9As. SbFe)2(CuAg:);5°. 

From actual experimei.s made by Dr. Frolich on 725 men of 
twenty years of age, it was found that the average diameter of the 
chest just below the arm-pits, during a ~ inspiration, was 
35in., and during a deep expiration, 32}in. If the chest is less 
than 294in. in diameter, it is considered to be undeveloped. The 
doctor thinks, however, that the choosing recruits for the army, a 
chest 30in. in diameter ought to suffice. 

Berore the science of the moderns banished the spinning 
wheel, some extraordinary feats were accomplished with it. A 
woman in Norfolk spun a pound of wool into a thread 
84,000 yards in length, which is nearly forty-eight miles. Still 
later, another young woman spun a pound of combed wool into a 
thread of 168,000 yards; and she actually produced from the 
same weight of cotton, a thread of 203,000 yards, equal to upwards 
of 115 = This thread, if woven, would produce twenty yards 
of yard-wide muslin. 

Tue steam condensed from engines always contains fat, resulting 
from the material used for lubricating. 
Paris, collect the water of condensation in a common reservoir, 
and pump it into a receptacle provided with a powerful stirring 
apparatus, consisting of shovels, Archimedean screw, Xc. This 
receptacle is three-fourths full, the remaining space being filled 
with petroleum ; the apparatus is set in motion for five minutes, 
the water being allowed to settle for fifty-five minutes. Five 
minutes’ time is sufficient to separate all the fat which is then 
contained in the oil, and the purified water can directly be used 
again. A hundred pounds of petroleum will absorb fifty pounds of 
fat ; it has then a specific gravity of 0°840, but should be renewed 
when presenting a density of 0°310. It is subsequently regained 
by distillation. 

Tuart part of the United States census report which treats of 
avocation presents an array of workers which numbers 12,335,172, 
engaged in all the pursuits of life. One-half of the working 
population is engaged in agriculture, and of the 2,885,996 agricul- 
tural labourers 373,332 are women ; but alas! (says the American 
Manufacturer) two-thirds of the United States Lge are 
drones, who live upon the labour of the other thi The census 
shows 45 female stock herders, 6 female peer tee to barbers, 
24 women dentists, 2 female ostlers, 2 female professional hunters 
and trappers, 5 female lawyers, 525 female physicians and sur- 
geons, 67 female clergymen, 2 women scavengers, 7 female sextons, 
10 female ‘‘canalmen,” 196 women draymen, 1 female pilot, 
6 femsle guano labourers, 4 female gas stokers, 33 women gun- 
smiths, 7 female gunpowder makers, and 16 ship-riggers. Among 
the men appear 2,512,564 agricultural labourers, 2,995,020 farmers 
and planters, 1046 florists, 22,756 barbers, 43,807 cle en, 
61,878 physicians, 1796 undertakers, 1144 sextons, 141,774 black- 
smiths, 161,485 shoemakers, 152,961 miners, and so on. 

Tue diamond cutting business has always been confined fo a 
small number of hands, and though there are diamond cutters in 
London, the bulk of the work is performed by the Dutch at 
Amsterdam. The master cutters have enjoyed two years of 
wonderful prosperity, which the men have now resolved to share. 
We (the Journal of the Society of Arts) hear that workmen refuse to 
instruct apprentices, and are constantly insisting on a rise in their 
own pay ; and it is said thatordinary journeymen cutters are earning 
£10, and more skilled hands £20 per week, or even more. The 
charges for cutting are now as much as 24s. per carat. on the weight 
of the rough stone, instead of 12s. or 14s. The monopoly the 
cutters possess is being made the most of by them, and the work- 
men now often refuse to cut the very small stones at any price. 
The ‘‘ waste” in cutting varies according to the shape of the rough 
stone, and it frequently happens that in order to remove a flaw or 
spot, and so produce a more = brilliant, it is deemed advisable 
to cut away pieces from the gw rough block: these 
cuttings are called “‘cleavage,” and if from good stones are 
valuable, as they are easily made into small brilliants or rose 
diamonds. The practice of diamond cutters varies a good deal as to 
the cleavage, some keeping it (as a tailor would cuttings off cloth 
sent to him to make up), while others are conscientious enough to 
return it. A skilful at ond cleaver commands far higher wages 
as a workman than a mere cutter or polisher, as on his judgment 
of each rough stone depends the form and size of the brilliant. 


Ong of the devices used by microscopists to test the correctness 
and power of their lenses consists of a glass plate, upon which 
lines of exceeding fineness are engraved by the diamond. For this 

urpose a small ruling-machine is used, all the parts whereof must 
io made with unusal nicety. In Europe the test plates made by 
M. Nobert, of Prussia, have long been celebrated for the fineness 
of their ruling, and in the United States those of Mr. L. M. 
Rutherford, of New York city. The finest rulings heretofore 
done have been 120,000 lines to the inch, There are few microscopists 
who have ever been able to see or resolve the lines of those plates, 
owing to the difficulty of properly lighting the plate. Dr. Wood- 
ward, of the Uni States army, is amongst those who have 
succeeded in doing so. He has not only seen them, but he has 
vh phed the fine lines, Professor F. A. P. Barnard, 
ident of Columbia College, New York has lately received from 
Nobert a new test plate, ordered some two ago, at an 4 
sa —_. ber ay per moe of 2 ing anythi ere- 
tofore produ t is aslip of glass 34in. long in 

unassisted 


the centre of which the eye may discover what appears 
to be a mark ? ape the fiftieth of an inch in width; but when 
placed under the microscope this mark is found to be composed of 


a great number of parallel lines, The plate, in fact, contains twenty 
test bands, that is to say, twenty series of lines. Each series 
contains such a number of lines as will occupy, or more than 
occupy, the field of view of the mi The fineness of each 
band or series varies from a ratio of 3000 per square inch up to 
240,000 per square inch ; this last band contains double the number 
peters ye fore mune se 0 tas pare Nobert is said to have 
remarked, on plate, omit, on 

these lines, found that they were not vz ine he wo' 
engage to rile a still finer plate. When Professor succeeds 
in seeing them, doubtiess he will let us know. 
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Messrs. Cail and Co., in | 


MISCELLANEA. 
to obviate the injuries to the sight induced by children sitting in a 
lopsided position to write. 
Ar the meeting of the Society of Arts, on Wednesday night, 
x Channel. ste hibited. 
Some of these were described by their inventors. 
A MOVEMENT is on foot in the north midland counties 
upon the Government the necessity of instituting « full 
THE great circular roof of the Vienna Exhibition has been fixed 
in its place, and the building is now finished, with the exception 
| of some unimportant supplementary works. 

} boiler explosion has occurred at the Pittsburg Ironworks, causing 
considerable loss of life and injury. Seven persons were killc«|, 
and twenty severely wounded. 
establishment in Glasgow of a Technical College, in which th 

| different branches of practical engineering, spinning, weaving, Xc., 

| Tue Bristol Post says that Mr. E. J. Reed, late Chief Constructor 
of the Navy, has recently paid a visit to Milford Haven, for the 
| purpose of inspecting the foreshore as to its fitness for the con 


Maz, Ligsreicu, the oculist, has invented a school-desk, intended 
several models of goed el steamers were e 
to press 
hed fair 
investigation into the increased price of coal. 
A Revrer’s telegram from New York states that a fearful 
Upwarps of £12,000 have been subscribed towardsafund for th« 
| Shall be taught on scientific principles, 
struction of a large iron shipbuilding yard 


RECENT researches, undertaken by Mr. W. Galloway, show that 
a sound wave may cause the flame inside a safety-lamp to be 
transmitted to the external explosive atmosphere, This shows a 
new and unsuspected source of explosive danger. 

AN improved cab has just been tried in Leeds, arranged to 
carry four persons in the same space as an ordinary Hansom, 
but with clean and safe entrance and exit, plenty of windows 
warranted not to chatter, and from 1cwt. to 2 cwt. lighter than 
the ordinary Hansom. 

THE Metropolitan Board of Works have determined to promote 
the purchase vf Northumberland House for the purpose of formin, 
a road from Trafalgar-square to the Embankment. This will 
practically bring Charing Cross much nearer to the Mansion 
House, and for the first time make the Embankment road tho- 
roughly useful. 


THE following is the progress of the Hoosac Tunnel to January 
1, 1873. Opened from east end, westward, 13,196ft., and from 
west end, eastward, 8706ft. making the total length opened 
21,902ft. There is 3129ft. remaining to be opened, being 319ft. less 
| than two thirds of one mile. 

Ir may interest those of our readers who are conversant with the 
condition of the English agricultural labourers, to know that the 
agricultural labourers in Mid Lothian, whose wages are now 
allowed by themselves to average 17s. per week, have met and 
resolved ‘* that at the ensuing term for re-engagement, not less 
than £1 a week, with free house and the usual perquisites, be 
accepted.” 


DvuxinG the month of January the shipbuilding trade on the 
Clyde has been pretty fully employed. The number of vessels 
launched has been eight, with a tonnage; of 13,000, as compared with 
twelve vessels in January, 1872, with a tonnage of 12,250. Orders 
are not coming in as fast as has been usual, and the disorders in 
the iron and coal trades are reacting upon this very important 
branch of industry. The first of a new line of Clyde and Java 
steamers, the Queen Elizabeth, 2600 tons and 250-horse power, has 
just sailed from Glasgow for Calcutta on her maiden voyage. 

A Boston, U.S., architect says he has been in the habit for many 
years of bedding his roofing slates in hydraulic cement, instead of 
Cae them nailed on dry in the usual way, which leaves them 
subject to be rattled by the wind and to be broken by any 
accidental pressure. The cement soon sets and hardens, so that 
the roof becomes like a solid wall. The extra cost is 10 or 15 per 
cent. and he thinks it good y, idering only its perma- 
nency and the saving in repairs ; but besides this, it affords great 
safety against fire, for slate laid in the usual way will not protect 
the wood underneath from the heat of a fire at a short distance. 

THE proprietors of Hetton Colliery, after having tried various 
coal-cutting hines, have adopted the patent of Messrs. Baird, 
of Gartsherrie Ironworks, in Scotland he hine is driven or 
actuated by compressed air, worked at a pressure of 45lb. to the 
square inch. For something like a year one, and the only one of 
these machines yet in operation, has been at work at Gartsherrie 
Colliery, where it has been seen by many scientific and practical 
men, including not a few members of the Iron and Steel Institute 
of Great Britain, who were allowed an opportunity of inspecting 
it when the Institute visited Glasgow in August last. The machine 
can cut 350ft. of coal per night of eight hours, thus yielding from 70 
to 75 tons of coal, or a production equal to that of 40 men. Only 
three or at most four men are required to look after it. The com- 
pressed air is brought in cast iron pipes to the machine, which is 
upwards of 300 fathoms from the pit bottom. The revolution of 
an endless chain gives motion to the coal cutters, nine in number, 
and an ingenious arrangement enables the machine to propel itself 
along the face of the seam. The proprietors of Hetton Colliery 
were the first, after the Gartsherrie firm, to resolve on the adop- 
tion of these machines, 

UntiL quite recently, says the American Manufacturer, the 
indicators of foreign make have proved of better construction than 
those produced in this country. But, of late, American manufac- 
turers have made decided improvements in the attachment of the 
spring, giving greater reliability under extreme pressure. In the 
former construction the circuiar brass ends of the springs were 
applied in a slot cast all the way round; and, after adjustment 
had been made, they were fastened by pouring in melted white 
metal. Under considerable pressure one coil of the spring fre- 
quently rested upon another, injuring the action of the spring 
very much. The remedy for this is found in making two hori 
zontal slots in the brass ends of the springs, and by means of them 
adjusting the spring so that itis supported only at two points, thus 
securing a uniform action of the spring under all pressure. The 
usual indicator piston is a cylinder closed at the top and open 
below. A recent modification, which has been found to 
answer the purpose very well, is to bevel the lower edge from the 
inside outward, care being taken not to make the thin edge so 
weak as to be unduly expanded on the admission of steam to the 
interior. 

THE Germans are very actively en in extending the railway 
system of Alsace-Lorraine. Two schemes— first, the construction 
of a large terminus at Strasburg, and, secondly, the formation of a 
line from Colmar to Neu-Brisach—have been submitted for exami- 
nation to the Chancellerie at Berlin. The enl ent of the 
Strasburg station will cost about four million of ers, 
railway to Neu-Brisach is expected to be opened by the autumn of 
1874. Preparatory works are being actively prosecuted for the 
construction of a 8 Huningen and Leopoldshohe on 
the Baden side. This line, like the former, will require a bridge 
over the Rhine. In Lorraine the railways from Courcelles to 
Boulay and from Nancy to Vich will be ly by next spring, and 
the works necessary to connect Sarrebourg and Remilly will then 
be commenced. In order to establish more direct communications 
between Upper Alsace and Lorraine the lines from Saverne to 
Wasselonne and from Bar to Schelestadt will be commenced at the 
same time. The plans of the railway of Lower Alsace, from 
Strasburg to Lauterburg, are already drawn 7 Berlin. Amore 
eee Soe 

open e public next year. During the coming spring 
it is expected that great improvements and additions will be car 
ried out in regard to a number of the Alsace-Lorraine stations, 
including Metz, Schelestadt, Mulhouse, eo, 
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SEWING 


MACHINE FOR HEAVY 


CONSTRUCTED BY THE WHEELER AND WiLSON MANUFACTURING 


Fie. 1. 





THE Wheeler and Wilson Manufacturing Company, Regent- 
street, are now introducing to the public a newly-invented sewing 
machine of large size and great power, on the rotary hook prin- 
ciple, working with a straight needle, and combining several novel 
features worth notice, This machine is designed especially for heavy 
manufacturing purposes—leather work, tailoring, carriage trim- 
mings, corsets, &c, 

The requisite qualities to constitute an efficient manufacturing | 
sewgng machine are :—A high rate of speed, simplicity of con- 
straction, and certainty and positiveness of movement. ‘While 
the second and third qualities are comparatively easy to obtain, | 
that of the first in connection with the others is far more difficult; | 
and to secure this the Wheeler and Wilson Company have adhered | 
strictly to their old-established rotary motion, and have obtained a | 
speed varying from 600 stitches per minute, by foot motion, to | 
1200 per minute by power. The continous rotary motion has none | 
of the stopping and starting and consequent shocks of the shuttle | 
machine, while the action of the rotary hook is very smooth and 
true, and the wear and tear very small, This rotary hook has 
other advantages besides its capabilities of running at a high rate 
of speed, Turning with a peculiar variable motion, alternately 
accelerated and retarded, its point, which is made quite fine, enters 
the loop on its slow motion a sufficient distance to avoid all | 
danger of skipping, then immediately increases its speed until the 
commencement of drawing up a stitch, when its motion is retarded | 
to conform to the action of the independent take-up and to again 
enter a loop. By this peculiar motion a lock-stitch, firm and 
strong, is completed at each revolution of the hook. } 

The independent take-up, an ingenious though simple device, is | 
perhaps the best we have seen, and draws up the stitch at pre- | 
cisely the right time, viz., when the needle is entirely out of the 
goods, thereby sustaining a stronger tension, and preventing the 
chafing of the silk or thread by the material sewed. 

Fig. 1 is a view of the machine with the cloth-plate removed. Slide 
ring, 34 keeps the bobbin in place ; the rotary hook is behind, 
with bobbin and shield, shown to a larger scale in Fig. 3, enclosed ; 
feed bar, 7; take-up, 71; needle and presser bars, 24. 

The operator sits in front of the machine, the work passing | 
from left to right. The motion is imparted to the driving wheels 
by a connecting rod having a ball-and-socket joint at each end, 
and the speed is regulated by two reciprocating wheels, The 
rotating hook and the stationary bobbin for under thread are in 
front, and underneath a good-sized cloth plate which affords 
plenty of support to heavy fabrics. The needle is moved by the 
up-and-down motion of a straight shaft linked to’a long arm, | 
which gives plenty of space to the operator. 

Fig. 2 is a view of machine from beneath. The variable motion is | 
shown at 80, 81, 82. In driving the rotary hook at different velocities 
a slotted coupling 81 revolves in the ring 80. The ends of the 
driving and driven shaft are not in a line, and therefore the driven 
shaft has a variable motion, depending on the distance of its 
crank pin from th» centre of the coupling disc 81. The whole 
upper work, needle rm, &c., is put in motion by a large cam 4 that 
revolves with easy nd smooth working rollers, 

The bobbin ana ring, with mode of obtaining tension on the 
under thread, is shown in Fig. 3, and Fig. 4 is the spooler attached | 
to the table for filling it. 

An essential characteristic in a machine for a factory where | 
females have to work is lightness and ease of movement. This | 
has been accomplished in a marked manner, and in such a way | 
arranged that the operator's need of stooping and cramping the | 
chest is done away with. 

We have given, as will be seen, considerable prominence to this 
machine in our pages. Before doing so, however, we thoroughly | 
examined the machine and its mode of operation, and it is but fair 
to the makers to state that they have produced a strong, simple, 
light-running machine, which appears to be admirably adapted 
to trade purposes, It is too powerful a machine for domestic 
use, 








HAZELDINE’S PATENT SPIRAL TUBE BOILER. 


THE accompanying engraving shows a boiler invented by Mr. 
F, Hazeldine, Lant-street, Borough. In the engraving the inner 

circles of tubes and a large centre tube are not shown, in order 
that the arrangement of the tubes may be more distinctly seen. 
This boiler is made with the tubes bent into the shape of a worm, 
or partially so, the pitch or amount of bend varying with the dia- 
meter of circles of holes in the tube sheet and the height of the 
boiler, excepting only the centre tube, which being from 4in. to 
10in. in diameter, according to power of boiler, is straight with 
flanged ends, riveted in the usual manner to the top and bottom 
tube sheets, This centre tube is supplied with a pping plug 
or damper, fluted round the sides, the use of which will be pre- 
sently explained. The advantages claimed by Mr. Hazeldine for 
the spiral tubes over the ordinary straight upright ones, are that 
they prevent the leaking of the tubes, a constantly recurring evil 
in upright boilers, their spring-like form permitting expan- 
sion and contraction, without affecting their tightness in the tube 
sheets ; they permit the use of convex lower tube sheets, or fur- 
nace crowns, thus tending to prevent the plate from cracking 
through deposition of silt, &c. ; they increase largely the heating 
surface by having a much longer tube in the same height of 
boiler, and the heating surface is of a more effective description, 








being made to approach, as much as possible, the best of all heat- 


ing surface the horizontal tube, excepting in the steam way, or part 
of tube above the water line, which is straight, and consequently 
upright, or nearly so. The use of the plug-damper alluded to 
is this: when the fire is first lighted the water being cold in 
the boiler, it is raised fully, to establish a draught and 
revent the condensation of the products of imperfect_com- 
Conte in the shape of soot in the smaller tubes. When 
the fire is well alight the plug is allowed to drop on to 

















its seat on the top of the centre tube, the flutes or notches around | 
its side allowing a certain amount of draught, to render the inside | 
surface of the tube useful as heating surface. There is no diffi- | 
culty in using the tube brush in the spiral tubes, and by a novel 
arrangement the brush may be used even when the steam is up. 





THE ENGINES OF THE STEAMSHIP GAEL. 


With this impression we publish as a supplement a general 
working drawing of the engines of the steamship Gael. This vessel 
was built in 1867 by Messrs. Robertson and Co., of Greenock, and 
the engines by Messrs. Rankin and Blackmore, of the same 
place. She was constructed for the Glasgow and Campbeltown 
Steam Packet Company. 

Her dimensions are—length, 210ft. ; breadth, 23ft. ; and depth of 
hold, 11ft. 2in. Her after saloon is comfortably fitted for pas- 
sengers, and her cargo holds are spacious. 
er machinery consists, as will be seen from ourdrawing, of oscil- 


and ore’s new principle. The ter of 





| boring the holes of tube wells, and investigating the g ) 
| laying gas and water pipes under ground, &c. They lift the soil 


| lections, 59; total, 13,946; ave: 
former years, 11,563; total from the opening of the Museum, 
| 12,239,379. 





lating paddle engines, having double piston-rods on Messrs. 
I di cylinder. is 45in., 
and stroke of piston 63in. ; diameter of paddle wheels, 18ft. ; size 


WORK. 


COMPANY. 
Fic. 2. 





of floats, 8ft. by 2ft. Sin. Steam is supplied by two tubular 
boilers with four furnaces in each, and constructed to carry a 
working pressure of 30 Ib. to the square inch. 

At her trial on the Clyde, between the Cloch and Cumbre 
Lighthouse, the Gael attained a speed of 15} knots per hour, her 
wheels making forty-two revolutions, and the engines indicating 
1000-horse power. 





BOHLKEN’S PATENT EARTH BORERS. 
WE illustrate in the accompanying engraving an earth borer 


| which, though little known here, is in extensive use on the Con- 


tinent of Europe. They are specially — for boring holes for 
telegraph-posts, posts for fences and scaffolds, for "wpe e~ 
e ground, for 


from the hole without the necessity of using spades, spoons, or 


sicars, After five or six revolutions six to ten inches of eaith 





will be gathered on the wings of the borers, which must be raised 
and shaken off. In v stony ground it is only necesrary to 
move the borers to and fro after two or three revolutions. 
Medium sized stones go through the wings of the borers, but 
the larger ones must be removed by hand or in other manner. The 
German, Austrian, and Russian Governments have adopted these 
borers for placing palisades, and the Royal Prussian Telegraph 
Company use nothing but Bohlken’s patent borers for boring the 
holes for their posts. They have been introduced into England 
by Mr. Selig, of Bishopsgate-street. 


as 


SovuTH KENsINGTON MusrvuM.—Visitors during the week ending 
February 1st, 1873 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 10,821 ; Naval and other col- 
lections, 1383 ; on Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. to 4 p.m., Museum, 1683 ; Naval and other col- 
e of corresponding week in 











AGRICULTURAL ENGINEERS IN FRaNcE.—The engineers of Ponts 
et Chaussées and the mining engineers of France have always held 
highly important positions, and although opinion has been divided 
respecting the policy which concentrated all the public works in 
the hands of these two bodies of scientific men, there can be no 
doubt that their systematic training has done much towards 
elevating engineering science. A third body is now about to be 
called into existence in the special interest of agriculture. This 
step was determined in 1870, but circumstances have delayed its 
being taken until the present time. The Minister of Agriculture has 
announced that in future diplomas will be granted to agricultural 
engineers. Candidates must in the first place have passed through 
one of the recognised agricultural schools, and have obtained, after 
nomination, a certificate of agricultural instruction, or otherwise 
submit to a similar examination to the preliminary certificate. In 
order to obtain the diploma of engineer, the candidate must present 
@ memoir giving a systematic monograph of a locality or of an 
agricult establishment, and also answer satisfactorily the 
questions put by a jury on agriculture, technical zoology, accounts, 
the economic sci , mathematics, physics, chemistry and natu- 
ral history as far as they relate to agriculture. _The jury may also 
demand proofs of the candidates if it see fit. The memoirs are to 
be sent in in the month of October, and the examination to take 
place on the Ist of Decemberineach year. Considering the great 
and pressing importance of all matters connected with mgr p93 
irrigation, and manuring, in the thickly populated countries of the 
Old World, this new step on the road of technical education deserve: 
special attention.—Journal of the Society of Arts. 
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THE report of the Inspector of Ord upon the state of the 
interior of the first 35-ton gun built for the Devastation, after 
a horizontal discharges from its 12in. bore, is illustrated 
by the accompanying diagiam, in which a section of the inner 
portion is shown to scale, A is the inner end of the bore where 
the maximum pressures, varying from 20 tons to 66 tons per 
square inch, from identical powder charges, were registered by 
crusher gauges. B is the vent, where the lowest pressures in the 
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pressure, varying from 18 tons to 53 tons per square inch from | largement of the bore by dark shading, those of the_burrs on, 


similar powder charges. The positions of the 700lb. shot are 
shown with 1201b. powder charges: first, in its seat; secondly, 
registering the greatest pressure ; and —_ with the rear studs 
coming into “‘ driving” bearing, Sin. in advance of their seat. 
This latter point corresponds nearly with that at which the front 
studs hammer at starting. With shorter powder charges these 
several positions of the shot would be nearer the chamber. 





ithe 
edges of the grooves are not stated in the official report. The 
nature of these injuries would be hardly visible on so small a 
scale, and their vertical positions could not be shown in section. 
Two of the cracks were on the lower side of the bore, all the other 
injuries on the upper side; and their centres were 3}ft. to 4ft. 
from (A), where the greatest powder pressure occu , but coin- 
cided with the point where the front studs hammer and the rear 














hambe usually regis’ © shows the base of the shot The longitudinal positions of the four cracks, four fissures, and | studs come into “driving” bearing. The gun is being rebuilt at a 
Cin. in ‘buna of tts seat, where it experienced the greatest | deep roughness, are shown by dark lines ; that of the greatest en- | cost of about £700 or £800. 
WILLIAMSON AND WALKER’S STEAM PUMP. 
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Sunce David Joy first adopted steam-moved valves, reversed or | 


operated upon by the motion of the piston, a number of other 
methods have been applied with more or less success by Perkins, 
Brown, Baumann, Clarkson, Cope and Maxwell, and others. The 
general construction of this apparatus, as applied to a steam pump, 
will be readily walensiood upon reference to accompanying 


engraving. y 

The > linder is on the ordinary three-ported principle, | 
having a valve-box. The slide valve is attached to two | 
steam-tight supplementary pistons, H and H!. Eduction passages, 
B and B’, le m outer ends of valve casing to centre of steam 


cylinder, but on opposite sides, as shown. Pand Pare “ cushion” 
ports ; A and A}, exhausting ports leading to opposite ends of 
main piston ; 8, S, starting spindles, which are at rest when the 
pump is in motion ; D, a square rod to prevent the piston rotating. 
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The action of the mechanism is as follows :—When the piston is 
near the end of the stroke, the port “‘ A ” (leading to the exhaust- 
ing side of cylinder by passage ‘‘X ”) uncovers the central port 
rs and the steam acting upon outer end of su lementary 
piston H!, the equilibrium is disturbed and the slide valve 
automatically. 

It will be noticed that each supplementary piston is made to 
8 ee Oe eee 
Sane oa Pia ee Se eee 
When occurs, steam through one cushion ” 

same end of the valve-box. This “live steam,” 
along with that which has been shut in to form a cushion, 
expands, and serves to force the valve over whenever either of the 
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piston “BR” or ii B!,” 

This steam pump is altogether exceedingly simple, having but 
two moving parts (with the exception of pump valves); and from 
ad a absence of metallic percussion a silent action is main- 

e 





ON THE CONSTRUCTION OF DOCK GATES. 


No. I. 

Wir# the exception of a few—a very few—principal ports, our 
coast line is without floating basins. Of the few harbours that are 
able to offer to vessels a shelter—which in many instances is of 
so precarious a nature, that the captains prefer anchoring in the 
offing when there is holding ground—a very small proportion are 
provided with gates. The consequence is that when the tide runs 
out, vessels are left high and dry in a position which must strain 
their timbers, and, moreover, prevents the loading and unloading 





the force of the waves, augmented by any wind that may 
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of freight. On the return of the tide the ships are exposed to | 
“ | height of the water inside the chamber or dock. In certain ports 


| accompany them, and the hulls suffer not only from this cause, | 


| but also from the successive wet and dry condition in whlch they 
| are placed. It is to remedy this evil that floating basins are 
| attached to harbours of importance, so that the water inside is 
| maintained at a level which allows vessels to float at all states of 
| the tide. Lock gates or dock gates are necessary adjuncts in 
these instances, and their duty is when closed, to maintain at a 
different level the water inside and that outside the dock. 
Between the docks and the open sea there is usually a basin or 
entrance channel which is subjected to tidal influence. It acts 
as a ial refuge for small craft, and also serves to break the 
swell before it reaches the dock gates. Sometimes half tidal 
docks are constructed between the basin and the docks proper. 
Graving or yew | docks are situated farther inland. Dock 
gates may be divided into five classes :—(1) Exterior gates ; 


2) interior gates ; (3) flood gates :(4 i dock gates ; 
(5) Saching geten’ Tio fk of tes mo diated between the 
entrance el and the floating docks, whether tidal or half 


tidal, and their object is to maintain the water inside at floatation 
level. They are placed between walls of masonry or brickwork, 
in which recesses or chambers are made to receive each gate 
when open, so that the width of the passage may be preserved 
uniform. Each half gate or leaf turns upon an axis or hinge- 

fixed vertically in the recess, in which there is a groove of 


massive stones put with great care, since when the 
gates are closed lca toteatebaned te Ghee. Asarule 
one pair of is sufficient, but two are often employed, so 
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necessary, the other can be rendered serviceable. In that 
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ports ‘‘ A” or ‘‘ A!” shall uncover to the exhausting side of the 


the gates may work easily a space must be left between th 
and the bottom of the recess, and to prevent the water i 
underneath, and also to afford a support to each leaf, a sill is pro- 
vided, the face of which is flush with the vertical surface of 
contact of the two leaves, which are termed mitred leaves. When 
two pairs of gates are used, they are either placed near one 
another or at a distance of 100 yards, or thereabouts, so as to form 
a long chamber. There are other advantages resulting from 
double gates besides that of interchange. The pressure is 
divided between the two pairs and the chamber acts as a half 
tidal dock. In harbours in which the current is stronger and the 
working of the gates not of the simplest kind the chambers are 
used, especially in time of high tide, when it becomes nec 

to provide for the ingress and egress of a large number of vessels. 
Exterior gates, with a rising tide, and a little before they are 
opened, are exposed to the waves of the entrance channel, which 
tend to force them open, in spite of the opposite pressure caused 
by the difference of level’ between the height of the tide and the 


where there is no roadstead, and where the swell is very strongly 


| felt in the neck of the channel, the gates would wear rapidly 


under its action if especial precautions were not taken to 
counteract it. The method usually employed in France to pre- 
vent the gates yielding to the outward pressure consists in the use 
of secondary gates, which exercise upon each mitred leaf a strong 
thrust in a direction contrary to the pressure. In England the 
secondary gates are seldom used, because the existence of 
natural reaks the force of the swell, and they are 
therefore not so much needed, and partly because the gates are 
maintained in position by means of the iron chains which form 
part of the hydraulic machinery intended for the working of the 

tes. The secondary gates require the recess in the side walls to 
Codiees since they lie in behind the other or main gates when 
open ; and as they also pivot on a heel-post, another vertical 
groove must be provided in the recess opposite to that to which 
is attached the heel-post of the mitred leaf. 

The simplest manner of working dock gates is by means of 
four chains—two on the outside and two on the inside—which 
are attached to the leaves either at the centre or at the bottom. 
These are put in motion by suitable machinery worked by hand, 
which ia fixed up near the spot. It is to be remarked that the 
two chains on the outside are crossed, so that the right leaf is 
closed by the left chain. On the contrary, the two inside chains 
which open the gates act on their ing leaves, the sur- 
faces of which are nearly normal to the ion of the chai 
in consequence of the inclination of the curve of the leaf. In 
France hand crabs or winches, with double or triple gearing, are 
used for working the chains, The consequence is that, as the 
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power of these machines is very limited, the operation is rather 
a tardy one—lasting, in the case of large gates, for nearly twenty 
minutes. We generally employ, in our principal docks, Arm- 
strong’s hydraulic machinery, which acts on the principle of the 
accumulator. The hydraulic method has an immense advantage 
over that practised in France, the chief point in its favour being 
rapidity of execution, the opening of gates of the largest class 
being effected in two or three minutes. This rapidity of action 
is of the greatest importance in ports which are much fre- 
quented, especially in time of spring tides. On these grounds 
alone, it is to be regretted that the hydraulic system has not 
been adopted in any of the French ocean ports. It is also of 
the greatest service in the manipulation of cranes and swing 
bridges, aud other machinery in constant use in the vicinity of 
large important maritime towns. There are two principal 
methods of establishing communication between the water on 
the inside and outside of gates. One is by means of sluices— 
such as are to be found in the ordinary canal lock gates—which 
are worked from a footboard by vertical racks. The other con- 
sists in building a culvert in the interior side walls, furnished 
with sluice gates, which can be opened at pleasure from above. 
The latter method is the preferable one, as it possesses the double 
advantage of being more easily worked and being more durable 
than the other, since the gates are not weakened by the aper- 
tures necessary for the sluices, nor deteriorated by the passage of 
the water, which sooner or later tells upon them. These cul- 
verts, in France, are always built on masonry, but in England 
cast iron pipes are frequently used. Possibly they are cheaper. 

Interior gates are those which establish and cut off communica- 
tion between two contiguousdocks. Theyare not of somuchimpor- 
tance as the exterior or floating basin gates, but their construction 
requires to be carefully attended to, especially if the latter are 
single, as in case of accident they would have to do their duty. 
The difference between the two classes is that the interior gates 
are not so strongly built, are not provided with secondary gates, and 
their sluices are cut out of the body of the leaves. Flood-gates 
are those which prevent the entrance of the water from the sea, 
and act therefore in a contrary direction to that of those we 
have been considering. During the construction of the dock a 
chamber is prepared outside of the exterior gates, with the 
convex part of the curve turned towards the channel. It does 
not necessarily follow that this chamber will be furnished with 
a pair of flood-gates, but they can be placed there if required, 
and if it is intended to make use of the chambers for the inspec- 
tion and repair of vessels. But it is in all cases judicious to 
have them in harbours which are not provided with roadsteads, 
or in those which are exposed to the swell of the ocean, as in 
the tropical seas, for instance. In these two latter instances 
these gates are called storm gates. Interior docks are generally 
provided with flood-gates, so as to cut off the communication be- 
tween any two which are contiguous, and also to allow of employ- 
ing them separately when they need repair. Flood-gates are 
usually constructed with curved leaves, but in England they are 
frequently replaced by vertical caissons, with the curved surface 
towards the sea. These caissons, which will float either on their 
side or erect, can be turned outside the channel when an open 
passage is wanted for a vessel, or they can be placed in side cham- 
bers or recesses made purposely for them. As an example 
of a caisson gate, it may be mentioned that in the Victoria 
Docks, having an opening between walls of 80ft. and a 
height of 31ft. Its weight is about 90 tons, and its cost near 
£2060. A valuable paper on this important work will be found in 
the volume for 1859 of the “ Minutes of Proceedings of Civil 
Engineers.” The fourth class of gates is that which fulfils the 
same functions as those justdescribed,and in addition serves the 
purpose of a bridge between the two sides of the dock. They 
are used for closing the entrance to docks, are generally 
constructed of iron, and in the harbour of Havre have an open- 
ing of nearly 100ft. They are built of iron. The length across 
the bridge is 102ft., with a width between hand rails of 15ft. 
The maximum height is 36ft. and the weight 230 tons. The 
object of flushing gates is too well known to need description. 
They are often constructed with a movable leaf and a vertical 
shaft placed at some distance from the centre. A sluice is 
attached to the large panel, the size of the aperture of which is 
calculated .so that when it is opened it causes the small panel to 
come into play. By arranging a fulerum on one of the side 
walls it is easy to perceive that the opening and shutting of the 
sluice will regulate the flushing. In consequence of the differ- 
ence between the surface of the two panels of the leaf the tide 
can open the gate, and the ebb can shut it by simply turning it 
through the quarter of a circle. ° 


The width of the opening between the side walls of docks, 
must necessarily keep pace with the dimensions of the vessels 
which are to be berthed inthem. Thus, from an initial width of 
about 40ft., it has been increased gradually both in France and 
England to 46ft., 53ft , 60ft., and 70ft. In 1856 engineers con- 
cerned in the construction of docks, felt it to be necessary to 
arrive at some definite conclusion respecting the probable in- 
crease in the future size of large ocean going steamers, and an 
inquiry was accordingly instituted'with the view of determining the 
proportion which should exist between the breadth of a steamer, 
including paddle-boxes, and her draught of water. This ratio 
was proved to be nearly constant, and to equal 3°75. The 
maximum draught of water was fixed at 24-6ft., principally on 
account of the depths of the existing European and American 
ports. Consequently, the maximum breadth of paddle steamers 
was determined from the equation (24°6 x 3°75) = 92°25ft., a 
breadth which has never yet been attained. But as, in the 
present time, the paddles are giving way to the screw, the 
width of dock entrances may be reduced. With a few 
exceptions, the breadth of beam of the largest vessels does not 
exceed 43ft. The width of dock entrances which is usually 
adopted in England and France ranges between 55ft. and 78ft, 

Dock gates have at different periods been constructed of diffe- 
rent materials. They have been built of wood and of cast iron, 
and of a combination of the two materials, and also wholly of 
wrought iron, wood being only used to assist in rendering them 
water-tight. Up to the year 1820 dock gates were built exclu- 
sively of oak, and since that period either oak or other timber has 
been principally used in France for the same description of work. 
In early times, when the openings were of comparatively small 
dimensions, timber of suitable scantling, being readily obtained 
and at a low price, offered a convenient material for the purpose. 
But as it became necessary to increase the size of the gates, and 
as native timber deteriorated in quality and could no longer be 
procured of the required scantling, it became necessary to use 
foreign woods, the principal of which, the best adapted for the 
purpose are Canadian oak, Canadian and American red and yellow 
pine, Memel fir, and greenheart from British Guiana. But with 
the exception of the last-mentioned, which is an expensive wood, 
and also of East Indian teak, which is still dearer, all the timber 
used in construction is attacked after a short immersion in 
sea-water by marine worms, which very speedily reduce 
it to an unserviceable condition. The commonest of these 
worms is the well known teredo navalis, This worm is very 





small when it first penetrates into the wood, but when it 
has once effected an entrance, it increases in size to about the 
thickness of a finger, and evidently gets fat upon the ravages it 
commits in the heart of the timber. There is another descrip- 
tion of worm, not thicker than an ordinary pin, which gradually 
bores its way to the inside of timbers, and experience has shown 
that oak is as often attacked by the common worm, and as rapidly 
destroyed by it, as by the teredo navalis. For years engineers 
have been trying all means in their power to prevent the destruc- 
tion of wood immersed in sea-water by these insects. The two 
most effectual are creosoting and covering the surface’ of the 
timber with nails. At first very great expectations were formed 
of the value of creosote, but subsequently these were found not 
to be realised, and the method is pretty well abandoned in the 
preparation of timber for dock gates, which, besides, is of almost 
too large a scantling to be properly impregnated with the pre- 
serving fluid. The cost of creosoting 35 cubic feet of oak with 
450 lb. of creosote is about £1 8s., and of preparing the same 
quantity of fir with 380 lb. of creosote £1 33. The following is 
a detailed estimate of two examples of creosoting timber, the 
first oak and the second fir :— 
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lt should be noticed that timber absorbs creosote in the in- 
verse ratio of its cubical diinensions, and, therefore, the creosoting 
of small pieces is proportionally more expensive than that of 
large. The method of “ mailletage” is adopted universally in 
France, where timber is exposed to the destructive action of 
marine insects. It consists in covering the whole surface of the 
wood, liable to be attacked by the worm, with nails having round 
heads of a diameter of about 1jin., disposed in such a manner 
that the heads lie partly over one another. In those parts of the 
timber which come into contact with the grooves in the side 
walls, and with the cill, the nails are replaced by spikes without 
heads, which are inserted checkerwise about jin. apart, and the 
points filed down flush with the surface of the wood. For every 
ten square feet of surface, from 1700 to 2500 nails are required. 
Their weight is about 60 lb., and cost 23s, As marine worms do 
not attack timber above the level of low tide, the nails are not 
necessary above this height. This method of preservation is 
tolerably secure for timber wholly deprived of sapwood ; but, in 
spite of all precautions, the wood in dock gates does not last longer 
than thirty years, while the first cost, and also that of mainte- 
nance, increases every year. For the last twenty years greenheart 
has been used in England for the principal timbers of dock gates. 
Its durability, its strength, and its invulnerability to the attacks 
of marine insects, have long ago indicated it to be par excellence 
the proper and best wood for the purpose. We have not 
found that it has yet been used for this purpose in France. 
Next to greenheart, the American pitch pine has afforded 
good results. Cast iron has been used in the construction 
of English dock gates for over half acentury. In 1821 gates 
altogether of that material were erected at Sheerness, and more 
recently at Chatham, Sunderland, and other places, similar 
examples have been put up. In some instances the principal 
parts of the gates were of cast iron, and the skins of timber 
planking. Time and experience have demonstrated that this 
system of construction presented many disadvantages. The 
gates are exceedingly heavy, difficult to keep water-tight, and 
lose very little of their weight in the water. The material 
itself is unsuited to resist shocks, and the gates are more 
expensive than others constructed on a different principle. It is 
worthy of remark that the experience of forty years, has proved 
that the cast iron was not in the least affected by a cotempo- 
raneous immersion in sea water, and that the several pieces were 
in perfect condition at the expiration of that period. There are 
no examples of cast iron dock gates in France, the use of that 
material having been confined to such parts as were too expensive 
to be made in wrought iron or bronze. 

Compound gates may be regarded as those which are con- 
structed partly of wrought iron and partly of wood. Dock 
gates have been built in France some years ago, in which 
the large horizontal beams traversing the gate from hinge 
post to mitre post, have been constructed of timber 
strengthened with wrought iron. This compound system 
was adopted owing to the heavy strains to which these beams 
are subjected, which were almost too severe for the strength of 
timber alone. In this case the engineers preferred to supplement 
the deficiency of strength in the timber by the addition of 
wrought iron, rather than to seek such a principle of construction 
which would dispense with pieces of timber of excessive dimen- 
sions, which became more and more difficult and expensive to 
obtain. This system of buildins gates with flitch beams has 
never been used in England, Our eng‘neers considered it highly 
injudicious to subject to heavy strains compound beams of two 
different materials, which were not affe-ted to the same degree 
by the forces of expansion, elasticity, resist per unit of area, 
or influence of the weather. The respective deformations due 
to the action of flexure and compression are not by any means 
identical, and it is, moreover, impossible to determine in what 
proportion each material contributes to the united resistance. 
English engineers have therefore preferred an arrangement of 
timvers convex in the one direction and concave in the 
opposite, with curves of different radii, so as to obtain the 
requisite degree of strength, not only from the size of the com- 
pound parts, but trom the form of the structure in general. It 
may be concluded that gates with compound beams have many of 
the disadvantage; of those altogether of timber without pos-essing 
the advantages, such as lightness and cheapness. The foregoing 
ccnsiderations relative to the employment of timber aad cast iron 
in the con truction of dock gates explain sufficiently the reason 
why engineers build them now entirely of wrought iron. The 
first wrought iron dock gates were built in 1849-1850 for a 
graving dock at Brooklin, near New York. In 1857 those at 
the Victoria Docks were erected, and the year following similar 
examples at the Jarrow Docks on the Tyne. At about the same 
period the use of wrought iron was rejected in France for the con- 
struction of dock gates for the port of Havre, and it was not until 
1866 thata council general of the Ponts et Chaussées authorised the 
employment of that material in the gates for the docks at 
Boulogne, It has frequently been asserted that wrought iron is 
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not durable in sea-water, but the numerous applications of this 
material in situations where it has been exposed to the action of 
it have demonstrated the fallacy of the statement. There is one 
provision indispensable to its durability. It is that it should be 
isolated from any other metal. It is a matter of certainty that 
the contact, in sea-water, of two different metals, such as cast iron 
and lead, or wrought iron and bronze, determine at once a gal- 
vanic action which acts as a solvent, and either entirely destroys 
the metals or very considerably reduces their respective thick- 
nesses. It was found at Sheerness in 1862 that an inspection 
of the cast iron gates at that port, showed that the cast iron skin 
was reduced in thickness, only in those parts where it came 
into contact with some lead, which had been introduced for 
the purpose of staunching some defective spots. The same 
result has been observed elsewhere both in France and England, 
in situations in which iron has been in contact with copper or 
bronze, and yet these last two metals are quite unaffected by sea- 
water. There is very little deterioration of the surface results 
from the contact of cast iron and bronze. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 








A CURIOUS BOILER EXPLOSION, 

S1r,—I am much obliged for the trouble which you and several 
of your readers have taken in order to render me assistance in my 
difficulties. I confess, however, that none of the explanations or 
suggested remedies quite satisfy me, for the pipes have a natural 
fall towards the boiler, and an air pipe has been provided, as stated 
in my letter of the 3rdinst. The pipes have not to pass under 
any doorways, nor can I see any reason why the water should not 
circulate properly. 

In THE ENGINEER of Saturday last one of your correspondents 
suggests that I should furnish you with a sketch of the arrange- 
ment, which I forward herewit HORTICULTURIST. 





THE ALEXANDRIA OBELISK. 

S1r,—Permit me through your valuable paper to make a few 
suggestions on the mechanical means for transporting the Alexan- 
dria obelisk to England, I should, as Sir James Alexander 
suggested, build a carriage round the stone, but not an iron car- 
riage, but one of strong timbers, all firmly bolted and braced 
together, the stone resting on sheet india-rubber on all the 
bearers ; the bearings for truck axles would be bolted to the side 
of the horizontal timbers, between the bearers, the trucks of solic 
cast iron with flat face, running on cast iron rails, with flange on 
inside only. Once on the tramway there are twenty means of 
propelling the mass forward at a speed, say, one mile per day, 
with sufficient amount of labourers to take up the tramway and 
continue it forward. When arrived at the water, run in as far as 

ssible at low tide, take off the cast iron trucks and bearings, 
oad all the intermediate spaces and top with the timbers used for 
tramway, &c., and let the whole thing float. The whole affair 
can be made into a temporary boat in a very few hours. Once on 
the way to England the difficulties are of no importance; it will 
be easily got on the embankment and fixed. W. A. WHARTON. 

Bestwood Park Works, near Nottingham. 





THE KUTAB PILLAR. 

Srr,—I have been watching with some interest the remarks and 
letters upon the “‘Kutab Pillar” which have appeared in your 
valuable paper, and I cannot but think that your correspondents 
are all wide of the mark when they suppose that the pillar has 
been forged. I have never seen the pillar, therefore some of your 
correspondents have the advantage, but I have seen a good deal of 
Indian work and workmanship, and have carried out extensive 
works in India and other countries, and know well the capabili- 
ties of the people. ee : 

My conviction is this. The pillar is simply a casting in Indian 
steel. The native blooms of iron are cut up and put into crucibles 
and melted down in the Indian fashion, and are then poured into 
the moulds made of hard dried clay. In this way are made the 
large bronze castings of bells, guns, &c., not only of India, but of 
Moscow, Circassia, Turkey, &c. 

The column or large castings of Indian iron or steel when cast 
are in an excessively rough condition, and whilst yet in a hot state 
are hammered over and dressed up by scores of workmen. When 
files were unknown and chisels,to work the materials in a cold 
state were difficult to procure this method was the only one known 
for reducing the irregular surface to a somewhat even one, the 
hammer marks thus deceiving the eye. Cc. W. 





PRE-PATENT PROTECTION. 7 

Simr,—A patentee proposes, in a letter which appeared in your 
last impression, to remedy the defects in the sagen system of 
granting the seals to patentees by enforcing the application of 
more explicit titles to patents. This, however, would not answer 
its intended p . It is impossible to render a title of an in- 
vention so explicit as that another inventor shall be able to ascer- 
tain thereby whether or not the invention is identical with his 
own. It would be quite as annoying to an applicant for a patent 
for a feed-pump to have caveats lodged against his sealing by all 
patentees of feed pum Perhaps the real solution of the diffi- 
culty would be arrived at by recognising only the date of applica- 
tion, without reference to the date of sealing. 

But in any case, to facilitate the opposing of the grant of letters 
patent without entirely reforming the present system of opposition 
would be to make confusion thrice confounded, and to open wider 
the door for the admission of fraud. Under the present system 
cases are disposed of at private hearings without the presence of 
witnesses, evidence only bees | ut in in the form of declarations, 
and from decisions so obtained there is, practically, little encourage- 
ment to appeal. Of what value would be the verdict of a jury in 
a case of fraud, if founded upon an opinion arrived at by reading 
declarations made by both parties, without seeing either witnesses 
or principals, and without any cross-examination ? 

ubtless the only remedy will be found in an examination of 
all applications. In the case of concurrent applications for iden- 
tical inventions, the — applicant would be entitled to the seal, 
excepting in cases of fraud. Opposition to the sealing would then 
be entered only on the plea of fraud, and in order to arrive at the 
truth the evidence of both sides should be sifted, and should be 
given upon oath, A man who can commit a fraud will not hesitate 
to make a false declaration. The provisional specifications of all 
inventions which do not pass the seal should be destroyed, or at 
any rate should not be published. The present system of publish- 
ing abandoned applications is an injustice to inventors and a bar 
to improvements. Many inventors abandon their applicati 
solely for want of funds, and would make a reapplication at a 
future time, if permitted. Epwarp K. Dutton. 

3, Smithy Door, Manchester, Jan. 29th, 1873. 








THE result of the artillery experiments at Calais has been that 
a large order for steel cannon has been given to the celebrated 
manufactory of Creuzot. 

DESTRUCTIVE FIRE IN BLACKFRIARS.—A fire broke out late on 
Wednesday night at the works of Messrs. J, and G. Rennie, 
— a, in emg Blackfriars, adjoining the 

mdon, Chat! and Dover Railway Company’s t. 

: u The building 


| It was several hours before the fire was got under. 


in which it originated was entirely destroyed, and other portions 
ofthe premises were much damaged. The cause of the fire is 
unknown. 
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THE SOCIETY OF TELEGRAPH ENGINEERS. 
At the eting on Wednesday, January 22nd, Mr. Latimer 
Clark, vice-president, in the chair, a statement of receipts and 





expenditure from September, 1570, to December 31st, 1572, was 
presented to the Society. Cash realised amounted to £517 1s. 9d.; 


expenditure to £476 Os. 2d.; arrear assets to £196 0s. 7d.; stock 
assets to £124 2s. 6d. The statement is signed by J. Wagstaff 
Blundell and J. E. Danvers, auditors; Frank Bolton, treasurer 
pro. tem. ; Geo. E. Preece, secretary. 
The first paper read was by Sir William Thomson, “‘On the 
- Measurement of Electrostatic Capacity.” Robin’s method is 
deticient on account of the limit in the needle’s period, the effect 
of damping on the throws, and the inconvenience arising from 
having an instrument in which the periods are long and the resist- 
ance small. The instant disc e, moreover, affects the magneti- 
sation of the galvanometer n . A differential gal ter, 
while removing the second objection, aggravates the first; aad | 
hence, whether this instrument or the method by single dis- 
charges is used, the period of the needle must be many times | 








greater than any that would be convenient for the practical) < 


electrician, if either method is te be applied to measure the 
capacity of lengths of submarine cable exceeding 100 or 200 | 
miles. De Sauty’s method is equally inapplicable to great lengths | 
of submarine cable. Sir William Th ’s first method consists | 
of four condensers arranged in two series of two each. Thie first 
and last pairs of plates are connected. An electrometer or galva- 
nometer is employed to test the differences of pctential between 
the intermediate connected plates of one series and the connected 
plates of the other series, after a difference of potentials has been 
suddenly established between the first plates and the last plates 
of the series. If the difference of potentials is found zero, we con- 
clude that ¢:cl=C:C', where ¢ and c! denote the capacities of the 
two condensers in one series, and C and C! those of the other two 
in the same order in the other series. In testing considerable 
lengths of submarine cable two, three, or more seconds may be 
necessary before the zero test can be taken. To produce the zero | 
one or more of the four capacities c, c', C, C!, must be altered bya | 
proper method of adjustment. When an electrometer is used, and | 
when the insulation is very good, the zero may be obtained by this 
adjustment without a fresh electric charge; but after having | 
obtained the zero it will, of course, be right to discharge the appa- | 
ratus and re-test with fresh charge. When a galvanometer is } 
the condensers must be thoroughly discharged, then re-charged, 
and left for time enough to seeure electric equilibrium before test-_ 
ing again the desired equality of potentials by the (quasi-bridge) | 
discharge through the galvanometer ; and so, after repeated trials, 
the adjustment of capacities giving zero effect on the galvano- 
meter, and therefore securing the proportionec:c'=C:C', is 
found. One way of this method out adapted to very 
small capacities is fully described in a paper to the Royal Society, 
February, 1871, by Messrs. J. Gibson and T. Barclay. 

Sir William Thomson’s second method differs from the first 
in having one only of the two ted series isting of con- 
densers, the other being a line of current through resistance, The 
two condensers (c, c!) to be compared are put in series. The first 
plate of c is joined to the second plate of c! into metallic connec- 
tion through a wire of not less than several thousand ohms 
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battery C, or a single cell, is also connected to thesame terminals, in | lowing assertion” in his elabo i i 
’ . 3 g aborate treatise on mechanics :—‘“‘ It has 
such manner that both batteries tend to send a current through | been lately shown by Dahlander that the sdbetine equilibrium of 


the wire AB in the same direction. Now if the difference of | 


potential maintained by the large battery between the terminals 
A B be greater than that of the single cell, the large battery 
will of course overpower the single cell, and send a reversed 
current through it. If, on the other hand, the difference of poten- 
tial be less, the large battery and the single cell will both of 
them send a current through the wire AB. In practice, 
however, the strength of the battery C and the resistance D 














TRIAL CELL 


are so adjusted that the difference of potential at A and B 
are exactly the same as between the poles of the standard 
cell; in other words, it is equal to its electro-motive force, 
so that no current passes through or from the cell C. This 
is shown by a Tl ’s galva ter g, which is placed in the 
circuit, the needle of which is maintained at zero by the rheostat. 








The terminals of the wire AB are thus kept at a difference of 
potential exactly 
cell c, and this without that cell doing any work, and quite inde- 
pendently of its internal resistance. If the force of any other ele- 
ment, E, is to be determined, the similar pole is connected with 
the terminal A, and the other pole through a second reflecting gal- 
va ter H, toa sliding piece I. By means of this contact can 





resistance. Let B, a point in this line of luction, 
put in connection with one terminal of an electrometer or 
galvanometer, the other terminal of which is to be occasion- 
ally connected with the first plate of c by a make-and-break 
key K. To commence, make and break contact at K several 
times, not too rapidly, and observe the effect on the indi- 
cator, whether of electrometer or of galvanometer. Then with 
contact at K broken, establish a uifference of potentials, make 
contact at K, and keep it made for a sufficient time. Then break 
contact at K and reverse the battery electrodes. After sufficient 
time for re-establishment of electric equilibrium between ¢ and 
«', make contact at K. The ratio of the resistances R, R!, between 
the first plate of c and B, and between B and the second plate of 
c', must be adjusted by varying one or both of them until the 
effect of making contact at Kis the same with successive reverse 
applications of the battery to the one and the other plate. This 
etfect will be zero generally’ in laboratory and factory tests, each 
because of earth currents, not exactly so in a submerged cable, 
When the adjustment has been satisfactorily made it is concluded 
that R: R'=e:cl, 

This method is applicable, notwithstanding earth currents in 
moderation, to measure the resistance of a submerged cable of two 
or three thousand miles in length, with only a single microfarad 
as standard for capacity, and a battery of not more than one 
hundred cells to charge it. 

The next paper read was by Mr. Latimer Clark ‘‘ On a Common 
Source of Error in the Measurement of Currents of Short Duration 
when using Galvanometers with Shunts.” It has long been noticed 
that considerable discrepancies ee to exist in the relative 
capacities of different condensers when measured by different indi- 
viduals. A similar di jancy has been noticed in obtain- 
ing the ratio of batteries for testing the core of submarine 
cables, where the ratio between the electro-motive force of the . 
powerful batteries and the ‘‘ constant” of the instrument are | 
obtained hy comparison of deflections, suitable shunts being intro- 
duced. The author uses a resistance of a million ohms in circuit | 
with the battery, which enables him by means of shunts to con- 
siderably reduce the deflection. Whenever a comparison was 
made of the force of two batteries by the system in question, and 
also by means of the swing of a needle produced by the discharge 
of a condenser, there was always found a difference in the results. 
Ly the condenser method the value was smaller by 3 per cent. or 
4 per cent. It was further found that the values obtained by the 
resistance coil were correct, and those obtained by the use of con- 
diensers were wrong. The error was finally, through investigations 
by Messrs. H. Taylor and F. Lambert, traced to the use of shunts. 
The cause of the error is described as arising from a current being 
produced in the coil by the movement of a needle suspended within 
it, in an opposite direction to that‘producing its deflection. It is 
probable that ignorance, or disregard of this source of error, has 
allowed many errors to have been made, both in measuring the 
resistance and the capacity of cables. The same may be said re- 
garding measurement of condensers. On some instruments the 
error is to a great extent compensated by employing the formula 





generally used in allowing for the diminution of the amplitude of | 


the needle’s deflection, due to the resisting influence of the air. 
which in its roughest form is D = d+ }(d¢d—d'), where d and d! 
are the to-and-fro swing. Mr. Hockin more accurately has it: 


True defiection = observed deflection (2 + Ss ) 

I+8 
where C, a constant, is derived by experiment, The general lesson 
to be obtained from these considerations is that it is better in 
testing submarine cables to avoid the use of condensers for com- 
yaring batteries with their standard cells, and to make use of very 
high resistance coils ; and the author has recommended the use of 
these high resistances (commonly 250,000 ohms) in all cases in 
which he has been consulted. 

Mr. Clark next exhibited and explained an instrument for mea- 
suring differences of electric potential., He has called it a 
‘* potentiometer.” If in Fig. 1 « current of electricity be allowed 
to flow through a wire a f of uniform conductivity, it is well 
known that the potential at each point of the wire is proportional 
to the Pores ordinate. e potentiometer is constructed 
on this principle :— . 

A platinum iridium wire of uniform calibre is stretched between 


the terminals A B, which are fixed on a board, the space between | 


them being divided into 1000 equal parts. A current of electricity 
is kept constantly flowing through this wire from a battery C, 
which is connected with the terminals A B. The strength of this . 
current can be varied at pleasure by means of the rheostat, or re- 
sistance coil D, which is interposed in the circuit. A smaller 








be made at any point along A B, and the point is readily found at 
which the potential is the same as that of the trial cell, and hence 
no current passes through H. In this case the reading gives the 
value of the trial cell in terms of the standard element. As a 
standard of comparison two, and even as many as 250 cells have 
been used. As Mr. Clark showed at the meeting, the manipula- 
tion was exceedingly , the slide being simply moved right and 
left until the point was found where the galvanometer needle re- 
mained undisturbed. For convenience sake he has the wire wound 
—s round an ebonite drum about Gin. in diameter. The edge 
of the drum is divided into 1000 equal parts, and there are twenty 
turns on the drum, so that the whole wire is divided into 20,000 
equal parts ; the terminals AB are replaced by massive ends and 
axles, revolving in cups of mercury. The final contact is made by 
pressure of the finger. The division can be made still more minute 
if the galvanometer H is very sensitive. Double platinum 
springs can be used instead of mercury contacts. The differ- 
ence between this and Poggendorff’s instrument consists : (1) in 
the arrangement of the third battery, by which both the trial 
element and the standard with which it is compared are kept in- 
active, so that their resistance need not be known; (2) in the 
provision of a standard element of determinate valne ; and (3), in 
the introduction of a graduated scale, the degrees on which are 
numbered in absolute electro-magnetic units. The standard battery 
used by Mr. Clark was described by him last year at the Royal 
Society, and has been mentioned in our report. Standird ele- 
ments prepared in accordance with that description remain uniform 
in their electro-motive force for eighteen months. Their value in 
absolute measure has been found to be 1°457 volts, or 145,700 absolute 
(metregramme) electro-magnetic units. Batteries, earth currents, 
and other manifestations of electro-motive force, can thus be mea- 
sured and also their charges, the uncertainty attaching to the value 
of a Danieli cell being removed. The instrument is chiefly useful 
> a telegraph lines, The following rough values have been 
‘ound : — ‘ 

Value of the electro-motive force of curious elements in B.A. units, 


1. Daniell set up with saturated solution of sulphate of zine and 


sulphate ofcopper .. .. oc ++ c8 «+ «eo s+ of «+ oe 3°305 
2. Daniell set up pure water in zinc cell and saturated solution of 

sulphate of copper in coppercell .. .. . «. «+ «8 of eo L10 
3. Daniell set up with solution (1 to 10) of sulphuricacid.. -. 109 
4. Leclanche oe 60 8 ce oe es os we 06 oe oo 1487 
ef Se ee ee « 1527 
6. Grove > ab ts (Ss ab. 80 66 se 96 60 86 @0 1970 
7. Declaurier ; bichromate of potash and persalts of iron.. 2 249 


At Major Webber's request as to the practical use of the instru- 
ment in telegraph offices, Mr. Clark explained that the large 
apparatus exhibited was not necessary. It could be constructed 
to suit the convenience of the service. The method now in use, 
that of measuring the actual resistance of circuits, was both slow 
and fcumbersome. An instrument as above described, fixed near 
the testing box of a telegraph office, would enable the work to be 
done in a few seconds. ‘The operator at a distant station would 
merely have to be advised to hold his key down and to measure 
absolutely the potential of the current passing through the 
receiving instrument, or, by disconnecting that instrument, the 
| value of the potential of the near end of the insulated line. This 

value depended on the resistance of the line and the state of its 
| insulation. By comparison with the potential at the sending end 
| all necessary information is obtained. All the circuits of a large 

station might thus be tested in but a few minutes without any 
| sensible interruption in the working. The same measurements 
| could be made by the use of a condenser and standard element. 
| Mr. Ayrton said that he had used such an instrument in India, 
| and that it was an efficient one for ascertaining at which end of 
| the line the insulation was at fault. 


ual to the electro-motive force of the standard | 





The imeeting adjourned after voting thanks to Mr. Latimer 
Clark for his plain and lucid demonstrations. 


THE ROYAL SOCIETY. 


At the meeting on Thursday, January the 16th, Dr. Hirst, 
vice-president, in the chair, the Right Hon. H. E. Childers was 
elected a Fellow of the Society, in accordance with a statute 
entitling him, in virtue of his being a member of the Privy 
Council, to an immediate ballot. e first paper read was a 
“* Note on an Erroneous Extension of Jacobi’s Theorem,” by Mr. 
Isaac Todhunter. Jacobi discovered the possibility of the relative 

uilibrium of a mass of homogeneous fluid which is in the form 
of an ellipsoid, and rotates with uniform angular velocity round | 
the least principal axis. Dr. Schell two years ago made the fol- | 


the rotating ellipsoid will subsist even when the axis of rotation 
does not coincide with a principal axis of the ellipsoid.” A refer- 
ence is sup} to a ir by Dahlander in Poggendorff's 
. ‘ Annalen, vol. exxix. (1566), p. 443. Notwithstanding this com- 
bination of authority, the assertion is proved to be incorrect by 
Mr. Todhunter. There is nothing to call for remark in the mathe- 
matical work of Dablander’s memoir, except that a wrong value is 
assigned to the definite integral :-—~ 


, (1—1*) u* d " 
® (l+a? u*) 3 


The correct value is 


3+2 a3 , 3 
za «8 } At V(1+ ro ede 
L 2a 4 

The Astromoner Royal submitted an additional note to his former 
paper “‘ On a Supposed Alteration in the Amount of Astronomical 
Aberration of Light produced by the Passage of the Light throug! 
a considerable thickness of Refracting Medium.” The paper, it 
will be r bered, bats the views enunciated by a German 
philosopher as to alterations unaccounted for, which would be pro- 
duced by the passage of light through water for instance. 

Dr. Carpenter communicated a paper by Mr. J. H. Wenham 
“*On a New Formula for a Microscope Object-glass.” This glass, 
its improvements, and the knowledge of its construction, have 
hitherto been entirely in the hands of working opticians. The 
pre-achromatic time must still be in the memory of many investi- 
gators who had to use single lenses. In 1829 Mr. Lister tried a 
number of experiments, and discovered the law of the aplanatic 
focus, and proved that, by separating lenses suitably corrected, 
there were one or two positions in which the spherical aberration 
was balanced. In 1831 Mr. Ross was employed to construct the 
first achromatic object-glass in accordance with this principle, 
which performed with a degree of success never anticipated. Mr. 
Ross then discovered that after he had adjusted the interval of 
his lenses for the aplanatic focus, that position would no longer be 
correct if a plate of thin glass was placed above the object ; 
this focus then to be sought in a different plane, 
and the lenses brought closer together in order to neutral- 
ise the negative aberration caused by covering glass, of 
various thickness. From this period the adjustment with 
which all our best object glasses are now provided became 
established. Fig. 1 is the form of object glass used at first, 
consisting of three plano-concave achromatics, whose foci were 
nearly in the proportion of 1, 2,3. No greater angle than (0 deg. 
could be obtained with this system in a one-eighth-inch objective 
(the highest power then made), for reasons apparent in the diagram. 
In 1837 Mr. Lister gave Mr. Ross a diagram for an improved 
“eighth,” having a triple front lens in the form shown in Fig. 2. 
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In 1850, when larger apertures were called for, Mr. Lister intro- 
duced the triple back lens (Fig. 2), by which the aperture of an 
* eighth ” was brought up to 1430 deg. and more. Fig. 3 represents 
a front lens suitable for bringing the back rays toa focus. The 
dotted lines indicate the effect of this difference, showing that 
with a lens of less thickness the marginal rays fall within the 
central, producing positive aberration as the result. The single 
front introduced by the author is now used by every maker ; for 
several years he could not induce the leading opticians to change 
their system.* Fig. 4 represents the curves of the first successful 
“eighth ” on this system, having an pew of 130 deg., enlarged 
ten times. At the commencement of last year the author caused 
a few object-glasses to be made with a middle of the form of 
Fig. 5, the performance of which was very satisfactory. In this the 
extreme rays pass at more favourable incidences, and within the 
angle of total reflection. The upper lens is of dense flint. When 
the experiments on the single front were concluded, and the 
remarkable corrective power of the triple back in conjunction 
therewith had been proved, the next attempt was to make the 
middle also a single lens, leaving the entire colour-correction to 
be performed by the one bi-concave flint in the back. After 
numerous trials it was found that though something like over- 
correction or negative aberrations could be obtained with the 
back, in the degree requisite for balancing the under-correction of 
the single middle and front when set at the prescribed distance of 
the aplanatic focus, yet by trial on the mercury globe, all the 
results invariably displayed two separate colour rings; these could 
not be combined by any alteration in the radius of the lenses. By 
projecting the blue and red, or visible rays of greatest and least 
refrangibility through the system, the cause becomes apparent. 
The left-hand section of this object-glass is shown in Fig. 6. The 
rays from the focus are slightly divided by the first front surface. 
On emerging from the back the separation is increased, The red 
ray is outwards, and the more refrangible or blue ray inwards. 
Next, the divergence of those two rays is extended by the middie 
single lens. The following crown lens extends the angle of 
divergence so far that the flint lens of the back triple cannot 
recombine them, and they emerge at two distinct zones, shown 
by the practical test of the “artificial star,” or light speck 
reflected from the mercury globe viewed within and without the 
focus. The investigation has been carried on by diagrams, since 
the calculation of the passage of the two rays of greatest and 
least refrangibility through a combination having sixteen surfaces 
of glass of om different densities and refractions, is a matter 
from which mathematicians have hithertoshrunk. Itis hoped that 
some improvements may be effected by this investigation on 
account of the simplicity attained in the combination, in which 
there are two cioghs tenets of crown glass, the foci of which bear a 
definite proportion to each other. while all the corrections are per- 
formed by one concave of dense flint glass, the acting condition of 
which is not alterea by the influence of any other concaves acting 
in the combination, and hitherto taking a share of the duty. 
This one flint is now to be considered singly as the heart and 
centre of the system in reference to the correction of the rays 
entering and leaving. Experiments are outlined which it is 
hoped will lead to the discovery of a system of crown and flint 
glass free from secondary spectrum, that is, absolutely achro- 


matic. 
xi AEE 





* Theorie der Bewegung und der Krafte, p. 966. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
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BERLIN.—Messrs. A. AsHER and way ti Linden. 
VIENNA.—Mesers. Gero.p and Co. 

LEIPSIC.—ALruonse Diizr, L 

NEW YORK.—Witimer and Rocers, 47, Nassau-street. 





PUBLISHER'S NOTIOE. 


*,* With this week's number we publish our “ Portfolio of Working 
Drawings,” No, LXI., representing the Oscillating Engines of the 

. Steamship Gael. Each number, as issued by the publisher, will con- 
tain this Supplement, and subscribers are requested to notify the fact 
to him should they not receive it. 





TO OOBRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our co to keep copies, 

“. In order to avoid trouble and confusion, we find it necessary to 
intorm correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 


cases, be accompanied by a large envelope legibly directed by the | P48S10, 


writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions, 

$ *> ee gy vanenl to obtain the information you want. 

.— of Ayresome pig iron ave Messrs. Gjers, Mills, i 
Pr Be needs Me al ” gpg, 

Sewace Purirication.—A letler lies at our office for Mr. Weare, the in- 
ventor of the sewage process in use at Newcastle-under-Lyme. 

A. B (Feed-water Heater).—The coil will answer very well until it becomes 
chok-d up with deposit, which is certain to take place very quickly if the 
water is at all bad. 

. H. 8.— We cannot call the passage to mind, but we have some idea that 
you refer to the engines made on Perkin's system by the Yorkshire Bngine 
Company, whose works are near 

S. P. 8.=There is nothing puzzling about the matter. Your zine-box is 
heavier than you imagine, er else it does not hold a cubic foot of water. It 
will sink with the whole weight of the box less that of the water displaced by 
the zinc, which must be very little, as the box is thin. 

Vuucan. — The engine and boiler to which you refer appear to be carefully 


and likely to work as well as any others of the same type. Your ai 


ex, erience appears to have lain altogether wn the use of very bad boilers ; 
condemn the whole tribe because one or two individuals 
have turned out unsatisfactorily. 

Gepuyran.—It would occupy more space than we can spare to give you a list 
of the numbers in which guns have been described and illustrated. Every 
new gun of value has been illustrated in our pages. It would be useless to 
attempt to give you such a list as you ask for, but we may refer you to our 
impressions of March 27th, April 3rd, and April 24th, 1863 ; and October 
2st, 1870, for special information regarding foreign guns. 





PIN MACHINERY, &c. 
(To the Bditor of The Bnyineer.) 

Sir,—Will any correspondent be so kind as to inform me where the 
most modern and best machinery for the manufacture of pins can be 
obtained ? The like also for the manufacture of cocoa-nut fibre for matting 
and mats. FRANCE, 
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ADVERTISEMENTS. 


*," The charge for Advertisements of four lines and tinder is three shillings ; 





and, when the advertisement is under one inch in depth, each line after. 
wards, ninepence. The line averages eight words. When an advertisement | 
measures an inch or more the charge is ten shillings per inch. All single | 
advertisements from the country must be accompunied by stamps in | 
payment, 

AbveRtisemests Cannot ne Ivsentep uNLess De.iverep savore Six o’cLock ox 

‘murspay Evening in nace Ween. 

*," Letters relating to advertisements and the publishin department of the 
paper are to be addressed to the Publisher, Mr. Guage! Riche ail 

other letters to be addressed to the Bditor of Tux Enoinesr, 163, Strand. 


MEETING NEXT WEEE. 

Tue Society or TeLecrapa ENGINErRS.—Wednesda , February 12th, 
at 630 p.m., council meeting ; ordinary general eoostigg at 7.30 pm.: 
‘On Telegraph Poles,” by Major Webber, R.E., Lieut. Jekyll, R.E., Mr. 
C. W. Siemens, F.R.S., ani Mr. Robert Lee. 











DEATH. 


On the 2ist Jan., at Funchal, Madeira, Mr. Francis A. Raw 
C.E., late Scholar of Gonville and Caius College, Cambridge, aay ae 
at the Hartley Institution, Southampton, youngest son of the Rev. Chas. 
and Isabella Ker Ranken, Richmond, Surrey. 
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THE LATEST NOVELTY IN GAS, 

Havine had “ patent gas” and “air gas,” we now come 
to the “ new gas,” which is also —— and which con- 
sists of water gas carburised by being passed through 
ne aege the more volatile oil (denominated “ spirit”) 

ing used for the purpose. The New Company, 
Limited, seem to have adopted their title in sheer despair 
of finding an appropriate noun wherewith to specify the 
actual character of the gas, After the general title of the 
undertaking comes a parenthesis “ {Lighting and Heating),” 
which appears to form no part of i title of the 
company. But the parenthetical su t shows that 
the company provide fuel as well as light. On inquiry 
we find that the heat comes first, the lighti 














being added—when required—to the Seating tek e 





wih rupee on sneha eer about to raise steam. He kindles 
a fire under the boiler, and having obtained steam of a 
certain pressure, is about to turn it into his cylinders, so 
as to set the engine in motion, But at this moment Mr. 
William Denny Ruck, of East Greenwich, steps forward 
and tells him that to use steam in that manner is a very 
t mistake. The proper way, as signified by Mr. 
uck, under the great seal of the Patent-office, is to 
convey the steam back again, by means of a pipe, into and 
through the furnace, so that the steam may be super- 
heated. Not even then is it to go into the cylinders, but 
it has to into a retort, where it is subjected to the 
action of incandescent coke and iron. The steam ceases to 
be steam. It is transformed into its gaseous elements, 
mixed up with matters derived from the coke. The oxygen 
is ly taken up by the iron, partly by the carbon. The 
coke also yields pn Chg This action having taken place 
in the retort, the hydrogen passes off through a pipe, 
— with it carbonic acid, carbonic oxide, and sulphu- 
retted hydrogen. The last-named impurity is taken out by 
ing the gases through a purifier containing oxide of 
iron. The processes of condensing and washing are also 
observed, All this being done, the gas goes into a holder, 
the carbonic acid and oxide being still retained. This 
holder is now a storehouse of fuel, and the engineer who 
wants to get up steam, is advised to use this fuel instead of 
coal. He may reply that it would answer his purpose 
better to get up steam at once by the use of coal, and 
having made his steam to employ it forthwith as a motive 
power, instead of throwing it back to the condition of fuel 
in order to raise the steam which shall work the engine. 
But the New Gas Company say that their plan is so much 
the cheapest as to be really “invaluable.” They likewise 
assert that by generating steam after this manner on board 
ship “the carryin apni ae cargo will be greatly in- 
creased.” How this can the case is not yet made 


pparent. 

Every student of physical science knows that when water 
is converted into steam a certain amount of heat becomes 
latent, and in the next place, when steam is converted into 
gas, the amount of heat rendered latent is very large. No 

oubt this “heating” gas would make very fine fuel, for 
the very reason that it takes so much fuel to make it. But 
the New Gas Company say they can produce this heating 
gas at a cost of sevenpence per 1000ft. Feeding their fur- 
nace with two tons of coke, and having one ton in the 
retorts, they can produce 132,000 cubic feet of this heating 
gas. They have put up a bench of retorts at Battersea to 
show what they can do. The steam there comes to their 
hands ready made, being supplied from the boiler-house of 
the Southwark and Vauxhall Waterworks Company, on 
whose premises the retorts and certain other appliances are 
situated. Supposing the steam can always be had for 
nothing, it is certain that coke costs money. We will not 
dispute the statement that one ton of coke in the retort is 
sufficient to carburet 133,000 cubic feet of hydrogen ; but 
this ton of coke is not all that has to be reckoned. In 
order to superheat the steam, and to maintain the proper 
de of incandescence in the coke and iron, two tons of 
coke must be used as fuel, making three tons in all. The 
133,000 cubic feet of gas, estimated at sevenpence per 
1000ft., represent the sum of £3 17s. This is independent 
of the cost of distribution. If we set against this the 
present cost of coke, we must, of course, in fairness allow 
that any heating agent rises in value pari passu with coal. 
From these data the reader may draw his own conclusions, 
remembering the sevenpence is a figure for which the com- 
pany alone are responsible. It is held to include the 
charge for wages, wear and tear, interest on capital, and 
every requisite item in the shape of materials, &c. 

From heating we pass to lighting. The heating gas has 
very little illuminating power; hence it is conducted 
through a vessel containing a volatile hydrocarbon—petro- 
leum “spirit”—and forthwith it,becomes gas with a lighting 
power of 16°6 candles, enhanced also in bulk 25 per cent. 
If the carbonic acid were extracted, as it might be by the 
use of lime, the lighting power would be increased to 25 
or even 30 candles, om the cost of this extra process is 
calculated at only ninepence per 1000ft. We cannot 
reckon a rise of a candle in lighting power beyond 16 at 
less than 24d. It would, therefore, be extremely wise to 
put on an extra eight candles or more at a cost of nine- 

nee, If this gas were too rich for the public, it might be 

rought down to 16 candles by dilution with weak gas 
obtained from a cheap source. The company compute that 
their 16}-candle gas costs them into the holder rather less 
than Is. 8d. per 1000ft., whereas coal with coals at 
26s. per ton, costs 2s, 4d. per 1000ft. The company con- 
tend that their process contrasts more advantageously with 
the ordi method according as coal rises in price. They 
are not obliged to use coke ; they could use wood. No 
doubt they could ; but we are not aware that there would 
be much economy in the substitution, except in countries 
abroad, where coal might be absent and wood plentiful. 

With regard to the labour employed in manufacturing gas 
on this m great economy is claimed, the stokers being 
reduced by twenty-nine out of every thirty, and the a 


of labour throughout being 50 per cent. Space is also sai 
to be economised, the same extent of retorts doing far more 
work under the new system than under the old. As for 


the purity of the thus produced, the company happily 
aa the adeias Wihedie: onl so get out of the range of 
the interminable “ sulphur question,” concerning which the 
metropolitan referees have had so much to say. But the 
New Gas Company have an awkward companion in the 
shape of carbonic oxide, though they assert that the amount 
is small, and that the danger is no greater than in the use 
of cannel gas. 

Among the several questions connected with this project 
is that which relates to the character of the combination 
between the heating gas and the hydrocarbon vapour. 
Dr. Louttit, who has performed a large number of experi- 
ments under Ruck’s patents, asserts that the thus 
compounded is really permanent. He has conducted it 
through five miles of poms, he has exposed it to low tem- 
peratures, and he has stored it for considerable periods of 
time, and yet has not discovered any tendency in the gas 


to separate or lose its lighting power. It has been sug- 
goted, in order to guard apie ak in this respect, that 
the heating gas should be conveyed in the mains, and that 
the carbonising should take place on the premises where 
the gas is consumed. Thus the gas could be turned on as 
fuel into the kitchen grate, and as an illuminating agent 
into the drawing room. The prospect is certainly tempt- 
ing, and we should be glad to see it realised. For the 
present many of the statements rest upon the authority of 
certain highly ble men. But men are fallible, and 
there may be a mistake somewhere. It cannot be said that 
the recent display at Battersea was a “demonstration,” 
unless we use the term in its lower sense, as signifying a 
mere display. But, in fact, what did the visitors see? 
They saw a retort, to which a couple of intelligent gentle- 
men pointed as they descanted on the merits of the new 
invention. Out-of-doors they beheld the usual apparatus 
of gas making, and in the boiler house of the Waterworks 
Company they saw sundry gas flames under very low 
ressure flickering in the daylight. The flames may have 
n bright, but it was difficult to judge where so much 
daylight prevailed, and where no photometrical test was 
at hand. Unquestionably there was a manufacture of gas 
going on, and the visitors might believe that the reservoirs 
of the Southwark and Vauxhall Waterworks Company 


candle gas. But such a subject as the manufacture of a 
new gas is not to be settled by an afternoon’s visit and a 
few well-uttered speeches, Revolutions are not so easily 
accomplished. The New Gas Company will do well if 
they imitate the example of the Patent Gas directors, and 
call in one or two independent scientific authorities to 
investigate and report. 

We offer these remarks without at all intending to 
slight the professional gentlemen who, as consulting engi- 
neers or otherwise, have examined the matter, and whose 
opinions we have no doubt are honestly given. The Patent 
Gas Company had an eminent gas engineer, who investi- 
gated the process before he allowed himself to be identified 
with the undertaking. Yet we see that the company— 
with Mr. Mellor’s concurrence—called in Dr. Odling anil 
Mr. Keates, who overhauled the entire affair, and who 
have presented a report replete with valuable information. 
The New Gas Company will doubtless plead that all which 
is needful in the way of scientific investigation has already 
been accomplished. Messrs. Joseph Quick and Son and 
Mr. R. P. Spice, assisted by Mr. T. W. Hartley, have 
carefully gone through the whole process. There are also 
the experiments of Dr. Louttit. Still, all this will be 
found insufficient to dispose of the doubts which attach to 
the process adopted by the New Gas Company—a process 
which is by no means “new” in regard to some of its fea- 
tures. The problem of “ water gas” has been meddled 
with over na over again. Several years ago it attracted 
no small attention in New York and Philadelphia. We 
can scarcely do more than hope—as Dr. Bishop said at the 
Battersea gathering—that if our chemists have not yet 
succeeded in this respect, they are at least “on the high 
road to success.” How far they are from their destination 
is another question. 


THE DUNGENESS COLLISION. 

Tue urgent importance of the authoritative adoption of 

a distinct and effective “ distress” signal for the mercantile 
marine of this country, and ultimately of all nations, as 
pointed out in our leader of last week, must come home to 
the common sense of every one whether landsman or 
mariner. Attention even to the most pressing public wants 
which are “ nobody’s business” can only be secured now-a- 
days by reiteration and striking while the iron is hot ; we 
therefore deem it right to return to the subject. What we 
have proposed is, that one kind,and one kind only, of distress 
signal for the mercantile fleets‘of Great Britain and her 
colonies shall be fixed upon,and that its employment be com- 
pulsory. As this distress signal may be employed by night 
as well as by day, in fog, snow, storm, and all weathers, we 
have proposed that it shall consist of a combined light or 
luminous signal and a sound signal, to be employed together; 
that the former shall consist of rockets, delivering a column 
of crimson fire, and, on bursting, sending furth green stars, 
so that the visual impression of both colours may be 
intensified by their being complementary ; and that the sound 
signal shall censist of two oe erm or reports of cannon 
fired in quick but measured succession, We have offered 
some suggestions as to the means of producing such rockets, 
in which we are satisfied pyrotechnists would find no diffi- 
culty—and certainly none on the ground of a trifle of addi- 
tional expense over the cost of common rockets should 
stand in the way; and also as toa convenient form of 
signal gun to be adopted for such reduplicated discharges. 
But these are details to which we need not revert, nor 
need we once more urge the importance of the authoritative 
adoption of a mode of stopping the vent of signal guns to 
keep out water in the way we have pointed out, or in some 
better way, if it can be proposed, but one that shall not, 
as when white lead is employed, amount practically 
to spiking the gun. Our present object is to divest 
the proposition we have put forth from one or two 
of des specious objections which we have alreuly 
seer made to it in letters to some of the daily papers. 
The very fundamental conditions of all si ing are sim- 
plicity, distinctiveness, and unmistakability. t there 
should exist one signal to be universally recognised to mean 
“ distress,” and nothing else, seems so obvious that we 
might count upon its universal acceptance as being axio- 
matic. But ion is a class of mind—sometimes of even 
rofessedly practical men—that looks at every new proposal, 
owever plain, like a spider at a fly, only to entangle it in 
a ab of imaginary difficulties. A writer in a 
recent impression of the Times, who signs himself 
“ A Signalman,” makes such a difficulty. He gratuitously 
assumes tha‘ the distinctive signal we have pointed out as 
the only distress signal, no matter what the degree 
of distress, shall only be employed as a signal for 
“urgent distress,” and then proceeds to urge his diffi- 
culties, and comes to the conclusion that on this basis 





the mercantile marine would be after a while no better off 
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than before its adoption. If there were any option or any 
room for opinion or judgment as to the urgency of distress 
Jeft to the master or commander of the ship, “ Signal- 
man’s” objections might have some force. But his giant 
isa purely imaginary one. Our suggestion is, one signal 
that shall mean distress and nothing else, no matter whether 
it be urgent or not urgent. That the signal itself and its 
meaning should be unmistakable, that every ship must 
carry the means of making this distress signal is obviously 
to be enforced by law, as also that any person employing 
it at sea or along shore for any other purpose than as a 
signal of distress should be punishable, and that it must be 
used by every mariner—after once it shall have had the 
sanction of law—if he means to be understvod, is plain. 
The main point is simply one signal, and one only, that is 
to mean “ distress” and nothing else. This once established 
there would be no room for doubt on the mariner’s part 
whether he should employ this signal or not, dependent 
on the urgency of his distress. If he needed help at all he 
must make that signal or he makes no sign of distress at 
all. And this would in itself secure the great end to be 
attained, namely, that it should be no longer possible for a 
ship like the Northfleet to make signals intended to repre- 
sent the most urgent distress, but which, by reason of their 
indefiniteness of meaning, did not necessarily or as a fact 
convey to the ships around that there was any distress at all. 
Once put this distinctive signal system in force by law, and 
negatively ali choice as to the use of it or not, dependent 
on degree or urgency of distress, would be taken away from 
the master or commander if he be in distress—small or 
great—such as to need help. He must make that signal and 
no other. And if it be argued that to be perfect a distress 
signal ought to be capable of expressing not alone distress 
but the degree of urgency, then we say the simple means 
proposed by us fully meet this. Let the firing of one red 
rocket at atime mean distress, and let the firing of two such 
at a time, as well as the keeping up such duplicate dis- 
charges, mean not only distress, but that instant help is 
needful. So also by the duplicate gun discharges ; let 
their quick repetition be sufficient to express the urgency 
of the distress, as the duplicate discharge in itself shall 
mean distress and nothing else. 

This is obviously illustrated by the depositions of Stanley, 
the pilot, as well as by others since made. He said 
rockets and blue lights might mean anything or nothing, 
and were used as signals for a pilot and for all sorts 
of things. When he saw them on board the Northfleet 
first it did not strike him that she might be in distress, but 
when he saw six blue lights burning upon her deck all at 
once he thought there must be something extraordinary, 
and so he hastened to the rescue. In a word, once establish 
the distinctive, unmistakable distress signal, and the expres- 
sion of the degree of urgency of the distress may be safely 
left to the repetition of it on the part of those who use it, 
and best know how urgent is their need of help. 

The writer we have referred to, with that common ten- 
dency to start imaginary difficulties,and at the same time to 
suggest some alternative really difficult, if not impossible, 
goes on to say :—“ I am sure that the evil lies deeper than 
any such arrangement can fathom. What will be necessary 
is to give ships the power of announcing to surrounding 
ships, &c., no such general report as ‘I am in distress,’ but 
the particular want or distress from which they suffer. I 
believe it is, quite as easy to do this as the other, because it 
is already done for men-of-war; and, as no ship would 
willingly say she was sinking when she only wanted a 
pilot, we should then get over the pains and penalties diffi- 
culty, as well as a good deal of that compulsory legislation 
of which the mercantile marine so much complains.” 

Now we unhesitatingly express our opinion thatany refined 
and complete system of day and night signalling such as is in 
use in the royal navy, is as utterly inapplicable as it is per- 
fectly unnecessary for the mercantile marine. Such a system 
is only possible where these exist—the training, discipline, 
number of crew, subdivision of duties, efficient officering, 
and leisure as to every one’s duties—that exist only in the 
royal navy, and for many obvious reasons do not and never 
can be expected toexist inthe mercantile marine. It would be 
possible to devise and put into operation a far more complete 
and comprehensive code of signals, whether semaphoric or 
electro-telegraphic, for use on railways, than any existing, 
but the movements of three coloured lights or flags and a 
whistle are found generally sufficient, and because of their 
distinctness and simplicity are better than any other more 
complex though more comprehensive. And so as to these 
mercantile marine signals—their purposes are few and 
simple; riding lights, sailing or steaming lights, and dis- 
tress signals, comprise the chief of them. The meaning of 
the signal in each case is single and simple; all that is 
needed is perfect distinctness and visibility. 

We trust and very earnestly hope that this matter of a 
distinctive distress signal, and of its legislative sanction, 
will at once engage the attention of our authorities, nautical 
and practical, and that the common sense of so urgent 
i matter may not be lost sight of in misty maunderings— 
however having a practical air about thein—such as those 
to which we have referred, and which have been given 
the immense currency of the Jimes. With rather 
more speciousness it may be said, were this dis- 
tinctive distress signal legally adopted by us, there is 
no certainty that other nations would adopt the same, 
«ud so we should have uncertainty still. We reply, 
let England once adopt it, and, by doing so, concede 
xo much to good sense and the logic of fact that any 
distinetive signal is better than none, and — with our 
maritime preponderance on all the seas of the world—other 
uations would soon find it their interest and their neces- 
sity to agree to employ our British distress signal, unless 
some better one can be hereafter proposed, when, of course, 
we should adopt that. In any case, what is diplomacy 
worth, or international friendliness or communication as to 
the interests common to all the civilised world, if they 
cannot be brought to bear in affecting perfect unity 
uumongst all nations gradually—so that, called by a sign 
that cannot be misinterpreted, one seaman shall hasten to 


the help of another, no matter of what flag or nation. 
Had we space we should add something as to the regufa- 





| given point in the length of the bridge ; in the second, the 
| weight was lifted from below ; and in the third, it was adjusted 
to any point in the breadth of the intended structure. The 
absence of these gantries is a conspicuous feature in the staging 
and scaffolding required for the erection of the Albert Bridge. 
The several lengths of the main girders were lifted from 
barges in the river, and the cross girders also. The latter were 
lifted completely riveted up, and ready to be fixed in their places 
| atonce. Shear legs, crabs, and good stout tackle were the only 
mechanical appliances used. The staging for the towers is built 
up on the piles which form the temporary pier to support the 
main girders until the chains are slung up in their place. The 
main girders do not rest in any way on the cylindrical columns 
—as might be imagined from their passing in between them— 
but will ultimately be borne altogether by the chains of suspen- 
sion. The placing of the main girders inside the towers is one 
of the distinguishing features of the Albert Bridge. In the 
Chelsea and other suspension bridges a pedestrian has to round 
| the towers, which is not only an inconvenience, but the projec- 
tion of the towers inside the line of the footway is a serious 
blemish on the coup d'qil, looking from either end of the bridge 


tion of the conduct of a ship which has run down another 
—as painfully brought before us by that of the steamer 
which ran down the Northfleet—but that is, perhaps, 
rather for seamen and lawyers than for Tne EnciInrER— 
and, in any case, one thing at a time. One sentence we 
must add, however, before concluding. It now appears that 
not only was the solitary signal gun on board the North- 
fleet practically spiked and useless, but that the sponge and 
extracting worm were useless also, both being rotten or 
loose upon the staff, so that had the vent even been got clear 
the gun was plugged by the sponge-head, and useless because 
that could not be extracted. Surely aship’s being permitted 
to go to sea—bound for the antipodes, with four hundred 
lives at stake—argues very badly both for the carefulness 
of the owners and charterers, and for whatever system of 
inspection supposed to exist—if any such there be—under | 
the Merchant Shipping Act. 





CENTERING AND SCAFFOLDING, 

Ill. | 

Tue example of one of Smeaton’s centers, given in our last, | 
showed the advantage of bringing the weight as directly as | 
possible upon the supports. The distance at which these were 
placed apart was about 15ft., and therefore while it was sufficient 
to allow of the demonstration of the truth of the principle, it was 
not great enough to show its full scope. The same principle has 
been extended to a distance of upwards of 50ft., but when this 
limit is surpassed it requires modification, as the increased length 
of the struts subjects them to strains of a transverse character, 
which must be provided against by the introduction of additional 
bracing. Some of the French centers have been designed on a 
principle totally the reverse of that employed by Smeaton. The 
one may be termed the vertical system, since the timbers are 
placed as nearly perpendicular to the direction of the load as | 
possible, and the other the horizontal system, as the opposite | 
course is adhered to, The arrangement in the horizontal system 
is one to be studiously avoided, not only because the principle is 


unsound in theory, but because it leads also to a very consider- sented ; Scotland sending its quota from Dumfriesshire, Kincar- 
able waste of material. An example of this arrangement is dineshire, and still further north ; and Ireland having present 
shown in Fig. 6, and the following objectionable features are to | a strong contingent, anxious to see some feasible system of 
be particularly noticed :—The lines in the diagram represent the | utilising a material of which she possesses such an inexhaustible 
store successfully inaugurated. 
Many of these gentlemen had 
brought with them specimens of 
the particular peat in which they 
were especially interested, several 
of which were at different times 
during the day passed through the 
machine, and samples of the pro- 
ducts handed to their owners. As 
we purpose giving in an early issue 
an illustration of the machine, 
together with a full and detailed 
account of its operation, we shall 
for to-day confine our notice of it 
to what are the broad principles 
of Messrs. Clayton’s invention. 
They are these:—-The peat, as 
taken from the bogs, is flied into 
what are called squeezing trucks, having perforations to allow of 
the escape of the “‘free water” with arrangements for effect- 
ing a pressure on the body of the peat by the application 
of a screw or lever. Arrived at the “‘ masticating” (we scarcely 
like this word, but are unable to find another, unless it be 
‘‘triturating ”) machine, the contents of the squeezing trucks are 
shot into a hopper above a cylindrical chamber fitted with a 
central revolving shaft, upon which are fixed propelling screws, 
as also a series of discs, so arranged that in their whole length 
they form a dissecting double screw, and at the bottom of this 
cylinder are placed blades of hard steel, between which the discs 
pass in their revolution. The peat, carried along by the discs in their 
twisting movement, is at each revolution pressed against the cutters, 
and the result of this process is that the whole of the fibrous portions 
are reduced to a pulp, and the peat generally worked into a 
homogeneous condition. This pulp is then forced, by the con- 
tinuous pressure from above, through suitably shaped orifices, 
and delivered in continuous streams on to carrying trays, where 
by a very simple wire-cutting |frame it is divided into conve- 
nient lengths, and then removed to the drying sheds, where, 
without any application of artificial heat, it assumes in about 
three days a solidity and density which is, considering that there 
is no after-pressure, perfectly astounding. The finished dried 
briquettes, which are about 5in. by 3}in. by 2}in., as they leave 
the machine corisolidate to 2zin. by 12in. by I}in. These last, 
when weighed against small blocks of Adelaide Tees coal of the 
section lZin. by 1Zin. by 2fin., give only a difference in favour 
of the coal of } oz. 

We need not point out here that the main feature of the whole 
process is the liberation by a perfect mastication or trituration of 
the fixed water and moisture contained in the cellular portions of 
the peat fibre. 

Purposing as we do to illustrate and fully explain the Messrs. 
Clayton’s machine, we shall not add to-day to the foregoing any- 
thing beyond the expression of our opinion that, so far as we can 
judge, the manipulation is a complete success ; that coming before 
the public at an opportune moment when there has been a rise in 
one day in the price of house coal of 8s. per ton, it is one which 
merits every attention and encouragement ; for if the process can 
be carried through, as we are assured it can, at an expense of from 
5s. to 6s, a ton, and each machine operate on seventy-five tons of 
raw peat, giving fifteen tons of the condensed fuel per diem, we 
have in the four or five million acres of bog land in the United 
Kingdom and Ireland a source of heat supply which, in its con- 
solidated form, is at at once fitted for domestic manufacturing 
and metallurgical purposes, and unquestionably calculated to con- 
| siderably affect the price of coal and coke. 





TRIAL OF NEW PEAT MACHINERY. 


THE interest we have taken in the attempts to utilise the valu- 
able deposits of this fuel, which exist to an extent certainly not 
generally known in the United Kingdom and Ireland, has been 
evinced by the articles on its applications which have appeared in 

| these columns during the course of the last twelve months, and 
the contents of these articles have recorded our opinions of the 
immense value to the community of the large areas of peat and 
bog land now lying waste and unproductive in every sense. 

It was, therefore, with very considerable pleasure that we were, 
on Tuesday last, present at the trial of a new peat condensing 
machine, patented by Messrs, Henry Clayton, Son, and How- 
lett, of the Atlas Works, Woodfield-road, Harrow-road, London ; 
and that the importance we have always attached to this question 
of peat fuel has not been in anywise an exaggeration was 
imminently proved by the attendance at the experimental trials 
of gentlemen from all parts of England—the counties of York, 
Northampton, Norfolk, Suffolk, and many others being repre- 
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center lines of the timbers. The truss has a span of about 120ft., 
and a total depth, from out to out of the struts A, B, of 10ft. 
The horizental parallelism of the timbers and the large number 
of joints are apparent at a glance. Similarly to permanent 
structures, every joint or connection of the different members 
of a temporary one, is an element of weakness, with the addi- 
tional disadvantage in the latter instance of comparatively 
inferior descriptions of joints. In permanent structures, even 
in those of timber, the joints are more carefully and durably 
made than in those which are only wanted for a short period. 
The arrangement of the component parts of a truss so as to 
avoid joints as much as possible, and the consequent yielding at 
each of them, is doubly imperative when it is borne in mind that 
one of the principal duties of a center is to preserve the accurate 
contours of the intended structure. Ifa center give way at any 
part ever so little during the progress of the works, the imme- 
diate result is to throw the building upon it, out of line, and no 
further advance can be made until it is restored to its true form. 
The result of the timbers being so nearly horizontal towards the 
middle part of the truss is to produce an enormous strain upon 
them. A strain of one ton on the second vertical—counting | 
from the centre line B C—produces one of four or five times that | 
amount upon the parallel timbers to which it is attached. When 
the framework is designed in this manner the multiplication of 
the joints and connections is a matter of necessity in order to 
keep the component parts in the line of thrust. The chief 
defect in the center in Fig. 6 is the tendency to rise at the 
crown. As the coastruction of the arch proceeds from each 
springing, a double thrust is produced at the point B, the ver- 
tical resultant of which tends to push it upwards. ‘There is no 
tie of any kind introduced in the truss to counteract this upward 
tendency, or any diagonal connection between the upper and 
lower curved parts of the frame to hold it down. If the diagram 
in Fig. 6 be compared with that given in Fig. 5 the difference will 
be at once seen between the relative propurtions of the respec- 
tive spans and depths. In Fig. 5 the proportion is about four to 
one, and in Fig. 6 about twelve to one. This comparatively 
small depth imparts an appearance of lightness and economy to 
the truss which does not really exist, as the timbers are very 
much crowded together. A large quantity of material is distri- 
buted over small area. Any of our readers who are conversant | 
with our late articles on “ Elementary Construction” will be 
aware that the various parts of the center in Fig. 6 are a great 
deal too close together to constitute a good example of an open 
truss. There is also a general want of rigidity in the design, owing , 
partly to the small depth and partly to the absence of all coun- | 
terbracing. This was the fault in the designs for the centers of 
the bridge of Orleans, which all underwent deformation to a 
greater orlessextent. This is not surprising when it is taken into 
account that some of the oak timbers carried loads of more than 
two tons to the square inch. According to Rondelet, the crushing | 
strength of French oak is not more than three tons to the square 
inch, so that the ratio of the working to the crushing load was 
excessive. 

In our page illustration is shown a longitudinal elevation of 





Lovis DE CoupReEs died in Brooklyn, N.Y., on the 16th of 
December, 1872, in the eighty-third year of his age. Mr. 
de Coudres was one of the very few yet living who had a hand 
in fabricating the machinery of the first steamboats. At the 
early age of thirteen he was taken by James P. Allaire as 
his first apprentice, Mr. Allaire at this time carrying on a small 
brass and bell foundry. It was at this establishment that the 
| brass castings were made for Mr. McQueen, who had machine 

woyks and did the work for Robert Fulton in applying his steam 

engine to the first paddle-wheel steamboat, the North River, of 
oa ° : $ Clermont. Several years later Mr. Allaire started his steam 
the main girders of the Albert Bridge, with the scaffolding | engine works, in Cherry-street, which became the leading esta- 
erected for building up the piers. The whole of the main | blishment of the city, and famous all over the entire country for 
girders and platform are supported upon the temporary staging | the number and character of the engines it supplied to the first 
underneath, which was originally not intended for so heavy a load. | steamboats which ploughed the waters of this continent. Mr. de 
It may be mentioned here that the public traffic was passed over | Coudres continued with Mr. Allaire more than half a century. 
the bridge at the beginning of’ the year, but that since, for ob- | #9me of the time as superintendent of the iron foundry and all 
vious reasons, the bridge has been closed. During the erection = ennai bed howe ¢ — ane P the 2. a 
of the Blackfr lars Bridge, prominent objects in the tem | works possessed for many years almost a monopoly of the trade of 
works’ were the. travellers, or gantries which traversed the | ting. The first great fire alarm bells, put up in the City- 
whole le’ of the site of the bridge from end to end, These | Hall Park, were cast here by Mr. de Coudres. He was in his 
were worked by steam power, which produced motion in three eighty-third years and was probably the oldest brassfounder in 
different ways. In the first, the travellers were propelled to any | this country.—Scientifie American. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 

$126. THomas Broun, Newgate-street, Landen, ‘* Improvements in ma- 

chinery for compressing air or * ges, parts of which improvements are 

applicable to the ss oi, ‘ton rods of steam es.”—A com- 

—_— from iel Colladon, Geneva, Switzerland.—23rd October, 
ta 

$234. CHARLES ABDANK DE LASKAZEWSskI, Coventry-street, Loudon, and 
Henry Kenruanx, West Brompton, London, “A new or improved 
musical instrument.” —1st November, 1872. 

48. Thomas Wurtsury, Guildford, Surrey, “ A new or improved method 
or process to be employed in printing and reproducing on wood, and 
on veneers of wood and on paper iuiche, designs, patterns, and 
devices for or l and d pu "—4th January, 1873. 
112. SoLomon ULtmann, Regent-street, London, “Improvements in 
trousers and their suspenders.” 

123. Josepu Lewis MiLts, Grafton-street, Fitzroy-square, London, and 
Tuomas STEWART Mowkuovsg, Regent-square, London, “ Improvements 
in printing, and in apparatus for cutting the printed matter at the 
same time.”—11th January, 1873. 

130. GuILLAME PRosPER LANIER, Boulevart de Strasbourg, Paris, “‘ An 
improved spring mattress.”—A communication from Camille Gense, 
Fouilloy-sur-Somme, France. ——— January, 1873. 








172. Just Larue, Tott Tottenham-court-road, London, 
7 ~£ multitubular ep pe Mwy also applicable to cylinder 
printing.” 


177. Cuartes Epwarp Hvucatt, Kensington, London, “ Improvements 
in the mode of opening, closing, and fastening windows, and in appa- 
ratus therefor.” 

179. Joun BARNETT, as ge -grove, Wandsworth- road, Surrey, “‘ Improve- 
ments in hii taining motive power.’ 

181. Josep Timorny oe Newington-causeway, Surrey, ‘ ‘Im- 
provements in the means or apparatus for securing window sashes.” 

183. Henry Younc Darracotr Scort, Ealing, Middlesex, ‘‘ Improvements 
in the purification of coal gas.” 

184. Ropert Macneitt, Lombard-street, London, “ An improved 
pavement.” 

185. Tuomas Porrer Covusro, Fenchurch-street, London, “‘ Improvements 
~ the mee of cutting and making up sails of the character of jib and 
stay sails. 

187. Epwarp CuaRLes Hamiton, Colchester, Easex, WILLIAM RicHARD 
Preston, Harold-court, Romford, Essex, and Henry Jones, Colchester, 
Essex, “‘ Improvements in‘the manufacture of artificial manure.’ 

189. ALEXANDER MELVILLE Crark, Chancery-lane, London, ‘ Improve- 
ments in d also for producing rotary motion in 
other machines.” — A communication from George Avery, Ottawa, 
Lassalle, Illinois, U.8.—16th Jaauory, 1873. 

191. Heyry Henson Hewson, Laurence Pountney- ae, i “Im- 
provements in machinery or apparatus for shaping ig ip 
or sheet iron. 

193. Howarp "Pappisoy, Lincoln’s-inn-fields, London, iia 
in the construction of sea walls, embankments, breakwaters, docks, 
piers, and other marine and river structures, and for the application 
of certain materials to those objects,which improvements and materials 
are also applicable to other useful purposes.” 

197. Cart Dierricn Jutivs Serrz, Edinburgh, Midlothian, N.B., “ An 
improved apparatus for and method of treating wood and other 
similar fibrous substances for the manufacture of half stuff and 











paper. 

198. Danret THomas OssoRNE, Westoe, South Shields, Durham, and 
Ricarpo Patmer, Lonsdale, Palmerston-road, Southgate, Middlesex, 
“A new self-feeding air- tight stove for heating greenhouses, rooms, 
and outhouses and cer buildings.” 

199. Joun SHanks, Berrhead, Renfrewshire, N.B., ‘‘ Improvements in 
water supply apparatus for jaw-boxes or sinks, baths, wash-hand 
basins, open boilers, drinking fountains, and street or court wells.” 

201. Bexsamin Porter, Blackburn, Lancashire, “Improvements in 
pickers for weaving, and in apparatus connected therewith.” 

205. Mites Wiiuiams, Lion Uil Works, Wigan, Lancashire, “‘ Improve- 
ments in the manufacture of gas.”—17th January, 1873. = 

206. Sir Joun MacyeiL1, The Grove, Boltons, South Kensington, London, 
“ Improvements in the construction of tramways, and of vehicles to 
be employed thereon.” 

208. VALENTIN ScHWARZENBACH, Switzerland, ‘An improved process of 
gilding on glass.” 

210. Ropert VaucHan Davies, Old-street, St. Luke's, Lendon, “ An 
improved waste-water preventer for domestic and other water- 
closets.” 

211. Epmunp WALLACE E.mstiz, Great Winchester-street-buildings, 
London, ‘‘ Improvements in the means of and apparatus for opening 
hermetically-closed and other cases, boxes, and cans for containing 
preserved articles of food or other goods.” 

212. Tuomas Freperick HeENtey, St. George’s-square, Pimlico, London, 
“Improvements in the manufacture of meat extract.” 

214. Joun Cox, Newcastle-on-Tyne, Northumberland, and Samvet Cox, 
Hatcham- road, Surrey, ‘‘An improved process and apparatus for 
extracting and recovering oils, fats, and similar substances.” 

215. Joun Jonas Nicnoxs, St. Mary-stieet, Southampton, Hants, ‘ Im- 
proved apparatus for ventilating water-closets, a part of which im- 
provements is applicable to other useful purposes.’ 

218. Cuartes Farrow, Great Tower-street, London, “Improvements in 
stoppering bottles for aérated or gaseous liquids.” 

221. Hiram Copp, Grove-lane, Camberwell, Surrey, “Improvements in 
tramways.” 

223. Joun RepGRave and Daniet Wricat, Birmingham, “ Improvements 
in glass vessels and other articles to which taps, stoppers, and other 
attachments are to be applied.” 

224. CuristopHeR GeourGce, Herne Hill, Surrey, and Henry Porter, 
Strand, London, ‘‘ An improvement in pediment or cistern barometers, 
and in the means of filling the same.” 

225. Witu1am Rosert Lake, Southampton-buildings, London, “ Improve- 
ments in fireproof vaults,”—A communication from Judson W. Warner, 
Oneida, New York, U.S. 

226. Wittiam Roper Lake, Southampton-buildings, London, ‘‘ Improve- 
ments in fireproof safes.”—A communication from Judson W. Warren, 
Oneida, New York, U.S. 

227, WiLLiaM Robert Lake, Southampton- sar mony 4 London, Ms al 
ments in sewing for the of boots and shoes.”— 
A communication from igeen Reed Blake, Fort Wayne, Indiana, U.S. 
—18th January, 1873. 

229. Grorce RypiLL, Grove House, Dewsbury, Yorkshire, “ eee. 
ments in machinery and apparatus for dyeing, aout and rying 
animal and vegetable subst. and for 1 urposes.” 

230. JAMES Rosey, Manchester, ‘‘ A new or improved pe to be used 
for purifying sew age 4 ond other foul waters, and for disinfecting and 
aecenien purposes.” 

231. Thomas Strong, Preston, Lancashire, “Improvements in carding 
-_ wines.” 

232, JAMES Bacon, Church Gresley Derbyshire, “ Improvements in sheds 
or apparatus for drying bricks, pottery, or other articles.” 

235. Cuarces Brimiey, Cransley, near Kettering, Northampton, “ Im- 
provements in reaping machinery.” 

227. ALEXANDER Mesvitte CLark, Chancery-lane, London, “ Improved 
apparatus for working the switches or points ‘of railways.”—A com- 
munication from Henri Nicolas Rogé and Pierre Hippolyte Baffoy, 
Paris. 

238. JosepH Henry Berrecey and Taomas Suarer, Gracechurch-street, 

London, ‘‘ Improvements in the construction of railway carriages and 
other rolling stock, and in apparatus connected therewith.”—2uth 
January, 1873. 

239, Groxce Wixson, Banner Cross, Sheffield, ‘‘ Improvements in bending 
armour plates, and in ap; a for that purpose. 

240. Grorue Hooknam and Henry James Hookwam, jun., Birmingham, 
“‘ [mprovements in fastenings for metallic travelling boxes and other 
metallic boxes.’ 

241. THomas Witson, London, “Improvements in the method or means 
of propelling traminey 6 cars and other carriages or vehicles, and in the 


apparatus or hi to be employed therein or connected there- 











242. WittiaM SHORT Batiey, Rotherham, Yorkshire, “Improvements 
n machinery and apparatus for making bricks, tiles, or other similar 


artic ies.” 
243. GrasaM WittiaM Bernam Epwaros, Bredfield, Suffolk, “ Improve- 
ments in drills or machinery for distributing artificial manure and 

0.” 

244. Lewis Potrer Muirnneap and Ropert JAMES Nt Glasgow, 
.B., “‘A new or improved construction of counter or 
machine for ‘registering the rovelutions and speed of engines and other 
machin 


es.” 
Joun Rare 3 ye -circus, London, ‘* Improvements in 
o tus to be used in lieu of a cofferdam for making excavations a 
——. and for excluding water for other purposes.” 
247. —_ Henry Jonnson, Lincoln’s-inn-fields, London, “ Improvements 
for transmi' and for and 


tting 
po and valves, which improvements are 


es ee accidents.”—A communication py mes Dedier | —5th Decem 
Digney, Digney, Henry Lartigue, and Henri Forest, | $704. Wittiam TicHE Hamitton, Rathmines, ‘‘Producing and trans- 
—21st Janus e w mitting motions.” December, 1872. 
249. JosepH STEAD, ood under-Lyne, L , “ Impr ti in | 8785, ALBERT — Regent’s Park, London, «+ Automatic telegraphs.” 
rotary engines,” —9th December, 1 








251. Remy Evmstey, Leamington, Warwickshire, “Improvements in 
electric communication between railway trains in transit and stations 
or termini, and in the apparatus connected therewi' 

253. Hewry KEsTERToy, Park-road, Mosely, near Birmingham, ‘‘ Improve- 
ments in the construction of steam boilers.” 

254. Ezra Rivey, — ydd, Monmouthshire, and WitLiam Tomas 
Hen.ey, North volwich, "Ese Essex, “Improvements in pu ans fur- 





naces, and in 

256, WittiaM Epwarp tome , Chancery-lane, London, “Improvements 
in breech-loading ——¢7 —A communication as ohn Broughton, 
Brooklyn, New York, U. 

257, ALFRED VINCENT ities Chancery- Jane, bef “‘ Improvements 
in apparatus for applying steam to the a forcing of water and 
sana oe +e communication from William Burdon, Brooklyn, 

ew lork, ° 

£58. ApoLr Gurensoun, Gresham House, London, “‘ An improved process 
for obtaining salt of tin and other products from waste or refuse of 
tinplate.” —22nd January, 1873. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


259. Georce Hasevtine, Southampton-buildings, London, “ An improved 
method of and apparatus for Tr and furrowing ‘millstones. "—A 
communication from Seth Dean, La Crosse, Wisconsin, U.8.—22nd 
January, 1873. 

269. Epwarp Borwase, Redruth, Cornwall, “‘ Improvements in the con- 
struction of apparatus for separating metals and metallic ores from 
other substances.”— 23rd January, 1873. 

303. GeorGEe HaseELTINe, Southampton-buildings, London, ‘‘ Improvements 
in hinges and in their application to folding desks, and in the construc- 
tion of such desks.”— A communication from Frederick Warren 
Nichols, Lynn, Massachusetts, U.8.—25th January, 1873. 

310. Henri ApRIEN Bonnevittz, Piccadilly, don, *‘A new and im- 
proved artificial stone or ce ment called cement of magnesia, to be used 
im aquatic or other t also d and made applicable to 
ornamental, architectural, and other purposes.” -- A communication 
from Messrs. Schenck, Baronet, aud Hayek, Vienna, Austria—2z7t 
January, 1873. 


Patents on which the Stamp Duty £50 has been Paid. 





243. Georce Leacu, Leeds, Yorkshire, “Shipping and unshipping | 


auxiliary screw propellers whilst in deep water.” —.7th Janwary, 1870. 

349. Gustave Dumont, Quai-sur-Meuse, A Litge, Belgique,“ Argentiferous 
leads.’ --7th February, 1870. 

283. Jonw Henry Jonnson, Lincoln’s-inn-fields, London, “ Sowing 
machines.”—3lst January, 1870. 

284. Jonn Hevry Jonnson, Lincoln’s-inn- fields, London, ‘‘ Motive power 
engines, &c.”—-31st Janvary, 1870. 

303. Isaac Apams, jun., Chancery-lane. London, “ Effecting the electro- 
deposition of nickel.” —2ui Pebse ary, 1870. 

295. Georce Broapuurst, Joun SWINDELLs, and Joun KersHaw, Man- 
chester, ‘‘ India-rubber manufactures.”— Lat Felrruary, 1870. 

801. NarHanret Jonn Houmes, Primrose Hill-road, Loudon, “ Inextin- 
guishable lights.” —2nd Fei, wary, 1870 

315. Joun Henry Jonysoyn, Lincoln’s-inn- fields, London, “Gas regu- 

rs, &c."—3rd February, 1870. 

324. Joux Tuomas, Birmingham, “ Breech-loading fire-arms.” — 4th 
February, 1870. 

336. Joun Know es, Bolton, Lancashire, “ Self-acting mules for spinning 
and doubling.”—5th February, 1870. 

382, Tuomas James SmirH, Fleet-street, London, “Controlling and 
guiding torpedo boats, &e.” —9th February, 1870. 

452. WILLIAM MIDDLEDITCH Scorr, BirmingLam, “ Breech-loading fire- 
arms.”—16th February, 1870. 

307. James Picoir Pritcuert, Darlington, Durham, “ Fireplaces or 
stoves.”—2ad February, 1870. 

= ALFRED VINCENT NeEwroy, Chancery-lane, London, ‘‘ Wrought iron or 

teel.”—srd February, 1870. 

922. ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Printing 

presses.”— 3rd February, 1870. 








Patents on which the Stamp Duty of £109 has been Paid. 


294. Lovis Sterne, Old Broad-street, London, “ Buffers, &c.”—30th 
January, 1866. 

286. James ROBERTSON, Glasgow, Lanarkshire, N.B., “Cutting water- 
courses, &c.”—29th January, 1 

362. EpwaRD ADOLPH HERMANN Bev THER, Achen, Prussia, “ Axle-boxes 
for railway carriages.”—6th February, 1866. 


Notices of Intention to Proceed with Patents. 


173. CHARLES ELmes ParRKER-Ruopes, Somerleyton-road, Brixton, “ Illu- 
minating clocks, &c.”—16th January, 1873. 
207. MrTRoraNe SERGIEVITCH MasounieER, Paris, “ Air chambers adapted 


to caissons.” 

a6 Levi Stevens, San Francisco, California, U.S8., “Forming carbonic 
oxide from oxhydrogen vapour or steam.” 

217. Oscar Jerome Backus, ALBert FRaNKLIN Sawyer, and ApRram 
Meter Loryea, East Portland, Oregon, U.S., “Motive power.”—1S8th 
January, 1873. 

236. James GeorGE Stipper, Southwark Bridge-road, Borough, Surrey, 
“Drawing and preventing waste of water from pipes, mains, &c. 
20th January, 1873. 

2807. TayLor WnEELHOUSE, Lightcliffe, near Halifax, “ Unhairing, &c., 
hides.” —23rd September, 1872 

2814. Rosert KINe, Wolverton, “ Gas regulators, & 

2816. WitLiaM TaRLeTon Bury, Regent Works, Sheficld, “Covers for 
nage furnaces.” —24th Septewber, 1872. 

2833. Epwarp Tuomas Hugues, Chancery -lane, London, “ Printing, 
impressing. or enamelling on paper, &c.”"—A communication from 
Amédée Auguste Wilbaux.— 25th September, 1872. 

2846. Joux Mappock, Manchester, “ Controlling and locking railway 
signals.”—20th September, 1872. 

2848. Robert Henecape Courtenay, Meyrick-road, Clapham-road, Surrey, 
* Producing and using surface blocks for line and photographic printing 
from nature.” 

2849. a Lewy, Poole, “‘A combined thrashing and stacking 
mac 

2850. Henry a Shaftesbury-road, Mere, “ Collecting and loading 


hay into w a . 

2850. JAMES Races, Edinburgh, N.B., “ Illuminating — 27th 
September, 1872. : egies 
2879. Juces Louis Apa, Wandsworth-road, Surrey, ‘‘ Taps for drawing 

off liquids.” 


2880. Orro Scuutze, Finsbury-circus, London, ‘‘ Penholders, &c.”—A 
communication from Otto Streubel. 

2883. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, ‘“ Traction engines, &c.” — A communication from Julius 
Orlowski.—30th September, 1872. 

2891. WILLIAM SHAKESPEAR ALLARDYCE, Fordington, “Closets, com- 
modes, &c.” 

2891. ALLEN Ransome, King’s-road, Chelsea, London, “ Sand-papering 
machivery.” - 1st October, 1872. 

2900. Epwarp GrirFiTH Brewer, Chancery-lane, London, ‘Studs or 
— *—A communication from Charles Denis Segoftin. —2nd October, 


137: 

2947 , Mactytosn, Bayswater, London, and Wituiam Boacerrt, 
Chelsea, London, “ Treating and applying animal membranes, &c. __ 
Th October, 1872. 

2995. James Hitt Dickson, Harerield, “ Treating or preparing fibre- 
yielding plants.”—10th October, 1872. 

8051. WiLtiam ARMAND Giteer, South-street, Finsbury, London, “‘ Har- 
moniums, &c.”—A communication from Maria Procopé.—16th October, 
1872. 

£065, Witt1amM Morcan-Browy, Sout London, “ Breech- 
loading ordnance, &c."—A communication from Benjamin Burkley 
Hotchkiss —17th October, 1872. 

$213. WILLIAM MorGan- Brown, 8 ith ton-buildings, London, ‘‘ Oakum, 
&e.” —A " venee from Thomas Harrison Dunham. — Buth 


+h + hniladi 








October, 187 

$220. hen MorGan-Brown, Southampton-buildings, London, “ Self- 
indexing holder, &c.”—A communication from William Adam Amberg. 
— 3lst October, 1872 

$295. CHARLES EVERETT PARLIN and Jonn Orison TURNER, Maine, U.S., 
* Boot and shoe heels.”—A communication from Jonathan R. Ryerson. 
— 6th November, 1872. 

3356. JAMES ALEX 4NDER MANNING, Inner Temple, London, “ Treating 
sous. F. ~ M. sina iohee snd purif, de phos- 
'ARNHAM MAXWELL Lyte, ‘‘T: crude 

a oe, —A communication from Henri Pert Wench, easaard 
entsch, Auguste  anmmes André Lutscher, and Frederic Grininger.— 
28th November, 1872. 
=. Epwin Liovn, Westgate, Grantham, “ Erecting buildings, &¢.”— 





closing | December, 1 
ble to the | 3679. WrutiaM Panxrasox Garsutt, Kingston-upon-Hull, “ Bricks, &c.” 











3756. Wittiam Tighe Mamitros, Rathmines, “ Cutting dovetails.”—11/4 
December, 1572. 

$818. Peter Fraise, Boul'd des Capucines, Paris, “‘ Portable cooking 
apparatus.”—24/h December, 1872. 

3843. Georce Hasectine, South , London, “ Rendering 
and drying animal matter for r agricultural purposes, &c."—A communi- 
cation from John Joseph Cra 

3845. Lorrus Perkins, Seebend-cheett, Gray’s-inn-road, London, “ Packing 
rings for the pistons of steam engines, &c.”—18th December, 1872. 

3905. Joun Rabrorp, Central Brass Works, Bradford, “Steam, gas, 
water, or fluid taps.” 


" huildi 











3910. Georce Hasettixe, South iton-buildi London, hae ) 
L "—A ication from Columbus Bradle ' 

3912. Tuomas tome ene pay te and Wit.iam WaLkEn, pkten 
Moor, “‘ Reciprocating steam engines,”—24/h December, 1872. 


4. Orro Eryest Pout, Liverpool, “‘ Manufacturing salt. "Tet January, 
me 
Tuomas Leemixe and Ricuarp Ray, and Francis Gascoiene Lyxpr, 
Okirkby Stephen, * Bronzing, colouring, or ornamenting paper, &."— 
4th Janvary, 1872. 
84. ALEXANDER Timon CorwNetis Scaogevers, The Hague, Holland, 
“* Trusses,” —8ti. January. 1873. 

112. SoLtomon Utimanyx, Regent-street, London, “Trousers and their 
suspenders.” 

120, Sir Samvet Canyinc, Great Winchester-street-buildings, London, 
“ Transmitting signals.”—11th January, 1873. 

122. Joun Wutrr, Yorkshire-strect, Rochdale, and Wittiam Woop 
MELLor, Ash House, Bluepits, near Rochdale, “ Instrument for cutting 
‘4 a" 
= Cuartes Aspury, Balsall Heath, “ Tubular steam boilers, &c.”—15/A 

anvary, 1873 

142, Saver Hon, Wortley, Leeds, “‘ Building blocks.” 

153. Wittiam Henry Preece, Southampton, ** Signalling on railways.”— 
14th Jenuary, 1873. 

166. Josern Wanres Wartt.es, Massachusetts, U.S., “‘Spinning.”—15h 
January, 1873. 

174. Henri ADRIEN BonNevILLe, Piccadilly, London, “Spinning wool, 
&c.”—A communication from Celestin Martin. 

188. Geornce Honver, Belfast, “* Hackling tlax, &c.”—16th Janwary, 1873. 
196. Ezra Mitner, Clayton, near Bradford, “ Lubricating the parts of 
steam engines, &e.”—-17th Januar. y, 1873 

212. THomas Freperick Hencey, St (George's square, Pimlico, London, 

** Meat extract.”— 18th January, 1873. 

230. James Rosey, Manchester, “Charcoal for purifying sewage, &c.”— 

20th January, 1873. 


All open having an interest anne opposing any one of such applications 
should leave p&rticulars in writing of their objections to such applications 
y on the office of the Commissioners of Patents, within fourteen days of its 





List of Specifications published qurine the week ending 
rebruary, 1 
1627, 1s. 6d.; 1633, Po a 4d.: 1673, a : ai ls. Gd ; 1677, Is. Bl.; 

1674, 1s. 41.; 1679, 1+.; 1680, 18.; 1694 8d.; 1609, 841.: 1705 10d.; 1708, 1s ; 
1711, Is. 4d.; 1713, 8d.: 1715, 6d.; 1716, Sd; 1723, 8d.; 1724. 6d.; 1727, 8 
1728, 8d.; 1731, 28.; 1736, Gd.; 1737, 28. 6d.; 1741, 1s. 10h: 1742, G4.; i7 
10d.; 1748, 1s.; 1749, 164.; 1751. ls. 2u.; 1758, “10d.; 1760, 8d. ; 1770, 10d. ; 1773, 
10d.; 1778, Sd; 1783, 10d; 1787, 1s.; 1795, Is, 44.: 1804, 10d.; 1507, 101; 
1820, Is. 4d.; 1823, 8d.; 1849, ls; 1878, 4d.; 1892, 4; isvy, 4d; 1900, 4d.; 
1908, 4d.; 1910, 44.; 1021, 4d.; 1923, 4d.; 1025, 4d.; 1926, 44.; 1929, 4c; 
1931, 4d.; 1940, 4d.; 1442, 4d.; 1046, 4d.; 1950, 4d.; 1952, 4d.; 1929, 4d_; 
1963, 4d.; 1904, 5s. Gd.; 1965, 4d.; 1937, 4d.; 1908, 4d.; 1975, 4d.; 2164, 
1s, 4d.; 2192, Sd.; 2488, 6d.; 2096, 1s. 





*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price pond age Sums exceeding 5s. must be 
remitted by Post-office er, ie payable at the Post-office, 5, High 
ne Mr. Bennet Woodcroft, her Majesty's Patent-office South- 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The fo!'owing Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents, 


Class 1.—PRIME MOVERS. 
Including - ined Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2157. G. D. Hucues, Nottingham, “‘ Motive power governors."—Dated 18th 
July, 1872. 

This invention relates to certain improvements in the construction of 
regulating governors for steam engines and other motive power. The 
principle of the centrifugal governor is combined with a parabolic action 


| whereby a very rapid controlling power is effected by means of an 
equilibrium throttle valve, to regulate the speed and power of the engine 


aud to econemise fuel thereby. 
2159. J. G. Sueaton, London, “ Impcoved apparatus for the generation of 
steai and the circulation of heatel water.” —Dated 18th July, 1872. 

This invention consists in a combination oi the vertical tubular boiler 
and the cyliuder boiler. The vertical tubes are arranged iu concentric 
rings which are separated and divided from each other, thus allowing 
opportunity for expansion and contraction. The vertical tubes are placed 
within a casing or cylinder, which latter is hollow and filled with water. 
The fire is fed from the furnace door, and the flames and gases pass 
through the spaces between cach of the rings of tubes, and between the 
outer ring and the external cylinder, thereby heating the water contained 
therein. 

2162. W. Linney, Bedworth, Warwickshire, ‘‘ Propelling looms, de.” — Dated 
18th July, 1872. 

The use of a train of wheels and pinions moved by a weight for the pro- 
pulsion of looms, winding engines, and various other machines. 

2167. J. Ricuarpson, Lincoln, *‘ Cut-off slide calves of steam and other 
engines.” — Dated 10th July, 1872. 

This provisional specification describes controlling the movement of a 
cut-off plate at the back of a slide valve, oy an oval or other cam on an 
axis, which passes ont through the valve chest cover and outside the valve 
chest. The axis has upon it a lever arm or arm or quadrant, by which it 
can be secured in any position desired, or by which it can be connected to 
the governor of the engine. The “cut-off” shall be controlled by the 
governor, 

2168 J. Laxe, Manchester, ‘‘ Steam Loilers.”—Dated 19th July, 1872. 

This invention relates to certain improvements in tubular steam 
boilers, whereby the draught in the tunes may be more effectually regulated 
than heretofore, and has reference more particularly to improvements 
upon an invention for which the inventor obtained letters patent, 
bearing date 7th February, 1865, No. 345. According to the present inven- 
tion, he constructs a light open lattice frame of wrought or cast iron, or 
of other suitable metal, with enlargements at those parts which are 
immediately opposite t- the ends of the boiler tubes when such frame is 
in position, and to these enlarged parts he attaches valves, plugs, o: 
dampers, similar to (use described in reference to the specification of the 
above mentioned letters patent, by nuts or otherwise. At cach side of 
the frame carrying these valves, pany or dampers, he attaches a rack, 
whick racks gear with spur pinions or segments carried upon a hori- 
zontal shaft working in bearings in the smoke box or flue; one end of 
this horizontal shaft projects through the smoke box or flue, and carries 
thereon another spur pinion or segment, which is actuated by means of a 
rack frum the opposite end of the voiler, such rack being worked by a 
compound lever or otherwise, or in lieu of the rack and pinion arrange 
ment a connecting rod or chain and lever may be employed for adjusting 
the position of the plugs or dampers in the ends of the builer tubes, The 
opposite side of the racks to that upon which the teeth are formed bears 
against a loose pulley or roller, whereby the frame is accurately guided 
in a horizontal direction. 

2171. J. Knorr, Sheffield, Yorkshire, “ Furnaces.”—A communication.—Dated 
20th July, 1872. 

By inverting the chimney or draught pipe a downward draught is 
produced, thus creating a backward draught — the surface of the fire, 
which backward draught,jwhen met by a suffi t amount of up-draught 
from a supply fan, produces in the body of the 
perfect combustion. The usual chimney may be ~o 
up-draught is so regulated that alth the down-draught is sufficient 
to retain the combustible matter in the y of the fire till consumed, _ 
ae afford the means for escape of the ——— acid and other incom 

ustible gases. effect of the ified is that ‘the pir pi 
producing the downward draught described cu the water in © vibe 
tank, which is useful in feeding the boiler. 

2178. A. Ray, London, “ Apparatus for obtaining motive power."—A com- 
municaton.—Dated 20th July, 1872. 

oe See ese eae oe ny ae ee Wie a 
motive-power is req' 

2184. R. Hurron, Shefield, “ Steam boiler furnaces.” —Dated 22nd July, 1872. 
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ofa ow bar on each side of the furnace, the air being deflected upon 

the fuel. 

2217. O. J. Backus and A. F. Sawyer, San Francisco, California, and A, 
M. Loryea, East Portlant, Oregon, U.S., ‘ Application of motive 
power to sewing machines, turning lathes, d&c.”—Dated 18th January, 
1873. 

This invention consists in driving sewing machines, turning lathes, 
and other light machinery by means of a water wheel attached directly 
to the driving shaft of said machines, so that the two parts so combined 
will form one piece of machinery, Water for driving the wheel is sup- 
plied by permanent pipes or ce ye tube connections, which conduct 
the water from the ordinary water pipes which are provided in most 
houses, or from an elevated source of + ding to ci t 
A valve is provided which is operated by a treadle, and by means of 
which the amount of water delivered upon the wheel is easily and readily 
resulated. This invention also includes certain improvements in the 
mcchanieal construction of the water wheels to be used for this pur- 
yose, by which economy of construction, strength, and adaptability are 
eombined, 

2448, 8. Lees, Wudderafeld, Yorkshire, ‘‘ Safety valves.”"—Dated 27th July, 
1872. 





This invention consists of an apparatus fixed on the top of a steam 
boiler. or any other vessel requiring relief from internal pressure fixed in 
a vertical or other form, and consists generally of a cylinder containing a 
ball valve seating and piston, to which is attach . 80 that when 
the ball valve rises from its seat it forces the piston and regulates the 
lift of a lever connected with a valve to any height required; the 
weighting of the apparatus and valve can be accomplished by lever weights 
inside the boiler or vessel. 


Class 2.- TRANSPORT. 

Tneluding Rajlways ond Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Bouts, Carrwages, Carts, 
Harness, &e. 

2160. W. N Huvenmtson, Wellesbourne, Devonshire, “ Railway engines, dc.” 

—Dated sth Juin, 1872... 

The features of this invention are, First, exceedingly long and wide 
carriages supported on many wheels whose bases are tlat and of great 
width. Secondly, several lines (rows) of rail laid down with an uniform 
interval between them, upon which rails the wheels would bear with an 
additional line or lines of rail at sharp curves. Thirdly, employment of 
guide wheels of large diameter instead of flanged or coned whcee!s 
Fourthly, metal keys permanently secured in position instead of wouden 
keys and “ fishing ” the ends of contiguous rails in the same plane, by an 
extension of the principle on which the metal keys are constructed. 
Fifthly, parallel working of connecting rods with pistons whose rods wro- 
ject from each end of the steam cylinder. Sixthly, the transport of 
vessels laden or unladen across tracks of lanl in the manner and for the 
purposes described. 

Avams, Lewisham, Kent, ‘ Locomotive engines.”"—Dated 10th July, 





2076. 
1872. 

First, radial arrangements of whcels for engines and vehicles for rail- 
ways, tramways, and common reads, to enable them to run easily round 
curves. Secondly, radial wagons fur common roads to be worked by 
traction engines. Thirdly, improved safety traction rods for railway and 
oth-r wagons. Fourtbly, improved spring tired wheels. Fifthly, spring 
gearing wheels for traction engines applicable to all like purposes for 
actuating machines. Sixthly, improved boilers for locomotive engines 
applicable to locomotion by vessels on water also. 

2173. A. Kriecer, London, “ Fucilitating the trafic of street tramway 
carriages.” —D ited 20th July, 1872. 

This invention relates to the application of an extra wheel or wheels, 
cam or ecventric, at the front or both ends of the car, which will when 
re uired raise the leading wheels from the rails and set them down on 
the road, iaclined in one direction or the other, whereby the car may be 
easily removed from the rails at any time to pass a vehicle or obstruction 
on the track. The eccentric or cam is mounted in a pivoted frame 
Leneath the car and is operated by a hand lever, so as to bear on the 
grvund for lifting the oud of the car as deseribed. 


Class 3.—-FABRICS. 


Class 4.--AGRICULTURE. 
Tacluding Agricultural Engines, Wind'asses, ITnmp’emints, Flour 
Mills, &e. 
2179. P. Love, Bedford, * Excavating.”—Dated 20th July, 1872. 
This machinery or apparatus comprises a subsoil excavating arrange- 








lent force for the discharge of the missile, by means of india-rubber cord 

or cords, in such a manner as to enable the required force to be combined 

with accuracy of aim. 

222 . = E. Biaxe, New York, U.S, ‘‘ Fire-arms.”—Datel 25th July, 
872. 

The inventor produces a gun with the stock so constructed that the end 
or shoulder and head rest of the same can be wu: as a shovel or spade 
when so req d. e ting neck between the said rest and the 
barrel rest has such a bend or twist that it will be easier to fire and aim 
with than the straight neck hitherto used, and serve the purpose of 
aspade or shovel better than a straight neck would. The hollowed out 
shoulder and head rest is used as a receptacle for ammunition and tools 
for the gun. The end piece of the said rest is wi asa hammer and 
screw-driver. He provides a cover for the said rest when the same is not 
used as a shovel or spade. 

2354. A. M. Crark, London, “ Breech-loading firearms and cartridges.”— 
A communication.—Du'ed 7th Aucvust, 1872, 
Tu this improved fire-arm the breech block is formed in one with the 





; lever guard by which it is operated, and is provided with pins working 


in grooves in the bed piece, by which its movements are controlled. A 
sliding cap is connected with the breech block, which serves for cocking 
the hammer. A cartridge carrier is also provided, working in groves and 
operated by a spring, which also serves to eject the cartridge case when 
extracted. The cartridges are supplied to a mag under the barrel 
through an opening in the side of the bed piece. In a modification the 
breech block is operated without the grooves, it being hinged at its front 
end. A pivoted double-ended spring is also used to operate the carrier 
block and breech block. In another modification the breech block is 
also pivoted, and the lever guard is made in a separate piece therefrom, 
while the hammer is cocked by a nib on the breech block. The cart- 
ridge carrier is operated by a lever through the guard lever. Inapplying 
the improvements to single loaders the cartridze carrier and magazine 
are dispensed with, and a spring is applied, which holds the breech 
block in place and also discharges the cartridge shell. The improvement. 
in cartridges consists in the application of a disc of some elastic material 
ou the rear end, to prevent accidental explosion or driving in the balls 
when in the mugazine. Means are also provided to prevent undue motion 
of the cartridges when in the magazine, 





Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

2106. L. Smurn, Manchester, “ Spring mattresses, d&c.”—Dated 23rd July, 

72. 

The features of novelty in this invention consist in the use and appli- 
cation to the purpose of a series of doubled bowed springs, formed by 
preference of riband steel, which are connected together in a corrugated 
fur:n, so as to allow of vertical, spiral, or other suitable springs being 
introduced between every other corrugation, the extremities of these 
springs being jointed together in a diagonal or rectangular direction ; or 
double continuous ribands may be employed, extending across the frame- 
work and joined together in a diagonal or rectangular direction by means 
of rivets, rings, or in any other convenient mauuer. 

2201. C. Giacomo, London, ‘* Wind musical instruments.”—Dated 24th July, 


aie 

This invention has for its object improvements in effecting the 
lengthening and shortening of the column of air in wind musical instru- 
ments having piston arrany s. This is plished by means of a 
cylindrical tube sliding into another, mvved to and fro by two levers or 
springs which act by the depression of first motion pistons (second or 
third), as is well understood, in order to lengthen or shorten the cylin- 
drical tube slide the necessary degree or distance so as to produce the 
note required according to the musical intonation. By means of this im- 
proved arrangement of mechanism the wind instrument to which it is 
upplied t a comfy , and is capable of accomplishing all the 
requirements or variations of the musical art, being applicable to all wind 
musical instrumeuts having piston arrangements. 

2219. A. M. Crark, London, ‘‘ Wrapper garment for travelling, dc.”—A 
communication. —Datet 25th July, 1872. 

The object is to convert a soldier’s blanket or. travelling rug into a 
sleeved cloak or cape, which is attained by the aid of a peculiar urrange- 
ment of laces, buttons, and loups, utiached without sewing. The holder 
for carrying the wrapper garment when rolled up, or other articles, 
consists of rubber rings, attached at either end of a suitable holder. 

2223. W. R. Lake, London, “ Window blinds or shades."—A communica 
tion. —Dated 25th July, 1872. 
This invention relates to window blinds or shade fixtures, and i 








| designed to afford a more perfect means for adjusting the sume than 


ment consisting of a strong iron or metal box, which is to work into the | 
fen, bog, or ground, the front of which has a strong sharp projection or | 


coulter, The box is hollow, communicating with a travelling frame 


above ground; working and steerage arrangements are provided which | 


cin be operated by a portable engine or by other convenient means, and 

the material excavated is brought to the surface through the box. 

25". G. HWasettine, London, “ Dressing and JSurrowing willstones.”—A com- 
municat‘on,—Dated 22nd January, 1873. 

This invention relates to an improved method of and apparatus for 
dressing and furrowing millstones, and it consists in the employment 
of a solid wheel of emery revolving at a high speed for dressing and 
furrowing the stones, and in a novel apparatus or machine for driving 
and manipulating the cutter wheel. The object of the said invention is 
the production of a machine by which millstones may have their fur- 
ruws sharpened and the glazing removed from the face expeditiously 
and in such a manner as to leave smooth clean faces and sharp feather 
edges to the furrows, 


Class 5.—BUILDING, 
Including Brick and Tile Maehines, Bricks, Tiles, Drain Pipes, 
and House Fitlings, Warminy, Ventilating, de. 
2187. A. M. Crark, London, “ Ornamental tiles.”.—A communication, — 
Dated 22nd July, 1872. 

The tiles, quarries, or slabs are composed of small pieces or tesserse of 
various forms and colours, with a backing of silex, pebbles, gravel, or 
other coarse material, the whole being consolidated by means of cement 
run into the mould in which the article is made. 

2100. D., Cunnincuam, Dundee, N.B., “ Breakwaters.”—Da'ed 23rd July, 
72. 






| 


es 

The features of novelty which constitute this invention are the use of 
concrete blocks having hollow spaces formed in them of any desired 
nuraber or dimensions; the providing of such spaces with air-tight doors, 
these having cocks or valves ; the formation of the blocks in some cases 
with one large space having cross ties or ribs of concrete; and the forma- 
tion of the blocks partly of concrete und partly of stone or other suitable 
material. 

2197. J. Napier, London, “ Laying foundations under water.”—Dated 23rd 
July, 1872. 

According to this provisional specification a pontoon with an 
opening in the centre is employed; it has a sharp keel aroun! the 
opening: it is floated to the place where it is required to be used. and 
howe to settle on the bottom. ‘The water is then pumped out of the 
inclosed space 
207. M.S Masourine, Paris, ‘‘ Caissons used in the construction of the piers 

of bridges.” —Dated 18th Junuary, 1873. 

The air chamber forming the subject of the present invention consists 
of a sheet iron cylinder attached to the top of the caisson by a circular 
jointure, the upper part of the chamber being above that of the caisson. 
This cylinder is divided into two compartments by means of sheet iron 
partitions ; each compartment is provided with two lids or covers being 
upper and lower ones ; in the case of one compartment the object is that 
when the lower lid is closed the upper one may be opened for the exit of 
the excavations and for the descent of empty skips; whilst in the case 
of the other compartment, they serve for the passage of the workmen 
und the descent of building material; this latter compartment is pro- 
vided with an air conduit. The excavations when withdrawn are de- 
posited in a rocking wagon which discharges them in any suitable posi- 
tion. The cylinders or skips are united by sheets of iron, and move 
together round a vertical axis passing through bearings fixed to the 
partition of the compartments; the lower end of this shaft rests in a 
rocket supported by a transverse piece bolted to the partitions of the 
caisson or to the interior counterforts. This shaft also bears the circular 
flat on which, by means of rollers, the cylinders make a horizontal and 
circular movement for raising the excavations in the following manner : 
—The lower lids of one of the compartments being closed, the men fill an 
empty skip and then raise it in the circular and horizontal manner 
described ; outside the lid by means of a ratchet wheel they turn a nut 
at the top of the vertical axis, which being screw cut at the top, rises 
and locks the skip against the o— closed by the lid, which is then 
opened and the skip removed outside by means of a rope and hook and 
hoist or windlass, and deposited in the wagon which transports it to the 
place of discharge, and the work is thus continued. 


Class 6,—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, ce. 


2175. F. Eo London, ‘‘ Arm for discharging or impelling missiles.” 
uly, 1872. 
The novelty of this invention consists in obtaining the necessary impel- 





heretofore been attained, the end in view being secured by producing 
substantially both a rotary anda vertical movement of the roller on which 
the blind or shade is fastened, by pulling a single cord. 


Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, ke. 


ication 


shaft, which receives rotary motion by steam power, the chamber re- 
ceiving motion therefrom by the friction or adhesion between the 
clips and pulleys caused by the weight of the chamb In addition to 
these pulleys there are others placed at the sides to support the chamber 
in position. The bricks serve to decarbonise and desulphurise the iron 
into a malleable state as it passes from the smelting furnace (placed at 
the upper end of the chamber) down through the chambers into an oven 
ph ut the lower end thereof, wherein is placed a —— or ingot mould 
receive the iron and slag as it issues from the chamber. The oven is 
placed under a common coal fire furnace provided with a double arched 
crown, with a space of about 6in. between the arches for steam. which is 
admitted therefrom over the fire through holes in the lower arch. The 
furnace is also provided with a provisional escape tube, and with a man- 
ganese or mine dust feeder, also with a hot air pipe leading from the 
ash hole to above the ingot mould, and with ash hole and oven doors. 
The fire bars are tubular, and the air passes through them before acting 
on the fire. The heated gs and other products of combustion, after 
sing from the furnace to the chamber, are utilised by a blast jet issuing 
rom a tuyere placed in the neck of the flue, and directing the lames 
into the smelting cupola, which prepares the molten metal, and which 
is furnished with a steam boiler on its top, the flames being further 
utilise 1 to generate all the steam required for the apparatus. 
2204. J. Cox, Bast Stockwith, Lincoln, aad 8. Cox, London, “Extraction of 
oils, de.” —Da'ed 24th July, 1872. 

The apparatus is pomenee of double cased cylinders containing plain 
or perforated cylinders for holding the materials from which the extrac- 
tion is to be made; a condensing worm, a condenser composed of a 
cylinder filled with coke, connected with a water supply pipe, all con- 
nected and rendered perfectly air-tight, close, and secure by means of 
pipes and water joints and a sliding and revolving water joint. 

2205. H. A. Dyrrene, London, ‘Evaporating sulphuric acid.”—A communi- 
cation,— Dated 24th July, 1872. 

In this invention earthernware or platinum cisterns are employed, 
heated by an open fire or other means, The vapours are directed into a 
chamber of lead or other euitable material not acted on by the substance 
under evaporation. The vapours are condensed and collected. The 
condensed vapours may also be employed for the manufacture of various 
chemical products. 


2206. J. Waker, London, “Machinery for reducing ore."—Dated 24th July, 
1 








$72. 

The novelty in this case consists, First, in the mode of reversing the 
drums for raising ore from the mine by means of a sliding iron frame, 
and thus allowing the driving shaft to rotate constantly in one direction. 
Secondly, in lifting the vertical shafts orstampers on both sides of their 
caps by revolving arms acting simultaneously thereon. Thirdly, in 
forming the stamping bed with recesses having holes therein covered by 
a strong grating for dry stamping, and in substituting therefor a 
movable solid plate, and in casting grooves in the insides of the , and 
back and front plates for receiving grates for wet stamping. Fourthly, 
in providing curved troughs for holding water to lubricate the lifters as 
they rotate; and, Fifthly, in providing a rotating toothed or bladed 
drum for turning the slimes out of one trough into another. Sixthly, 
the mode of turning the stampers round by means of an iron collar with 
projecting handles fastened to the upright shafts by a set screw. 

2210. W. R. Lake, Loadon, “ Muchines for making ice.”—A communication 
— Dated 24th Ju'y, 1872. 

This invention relates to that class of machines in which cold is con- 
tinually produced by vaporisation, liquefaction, and return for continuous 
use of a volatile fluid acting directly on the substance to be frozen, 
without the intervention of a non-congealable liquid. It consists of 
three parts or divisions, namely, a congealer, a compressi ump, and 
cond ie af id congealer consists of vertical metallic piates, 
traversed longitudinally by parallel channels, in which the volatile liquid 
flows as it expands into vapour or gas, thereby forming ice on either 
surface. The cond is posed of a series of pipes connected with 
the eduction pipe; they descend spirally as they approach the centre, 
and then terminate in a hollow cast iron cylindrical ring, which forms a 
receiver fur the condensed liquid. These pipes and the receiver are en- 
closed in a cylindrical casing, with openings around the bottom for the 
admission of air. The ammonia or other liquid is introduced into the 
machine by connecting a pipe with the distributor. The pump is con- 
nected with a cock, which allows the liquid to from the receiver to 
the distributor, and thence to the congealer, where it is converted into 
vapour by the heat withdrawn from th2 water with which the congealer 
is filled, thence it passes through the trough to the pump, where it is 
forced into the condenser through the eduction pipe. 

2220. J. H. Jounson, London, “* Manufacture of plate glass."—A communi- 
cation.—Dated 25th July, 1872. 

The essential feature in this invention consists in the use of marble or 
other calcareous stone as a vehicle for the rubbing powder in the opera- 
tion of smoothing by machinery. 

2272. I. Brown, Bdinburgh, N.B., “ Treatinent ef sewrge.”"—Dated 30th 
July, 1872. 

This invention relates to the treatment of sewage and the production 
of a manure for the solid or heavy portions of such sewage as fullows :— 
The sewage is in the first place intercepted by a filter screen or a series of 
such filter screens; such screens the inventor has found suitable when 
constructed of faggots with a lining of wire gauze, these screens being 
so arranged as to be readily r ble for hing or cl i The 
effluent fiquia is after such filtration in a fit state (when the sewage has 
been int ted in a fresh state at its outfall) either for purpuses of irri- 














2152. C. W. Siemens, London, “ Manufacture of glass.” —A 
— Dated 18th July, 1872. 

This invention relates to the construction of regenerative gas furnaces 
for the manufacture of glass. The melting tank is supplied with a 
number of fire clay rings which float upon the molten glass metal. The 
floor and sides of the tank are kept cvol by air flues. The glass metal 
becoming heavier as it is more completely melted descends, while the 
cooler portions ascend, so that « vertical circulation is maintained in the 
tank, every portion of the metal being exposed in its turn to the action 
of the flame on the surface, and the rings preventing the flow of imper- 
fectly fused material along the tank. ‘The products of combustion on 
their way to the regenerators pass through a chamber or pocket and 
deposit therein the molten matter or dust which they may have 
earried off from the furnace, and which otherwise would be liable to 
interrupt the yz in the reg tors. 

2156. F. J. Cnueesesroucn, Liverpool, ‘‘ Evaporating and concentrating 
sulphuric acids.”—A communication. —Dated 18th July, 1872. 

The features of novelty which constitute this invention consist in pro- 
viding the upper part of a furnace (used for the purpose of evaporating 
sulphuric and other acids and other substances capable of evaporation) 
constructed in any of the known forms with a layer or layers of round, 
oval, or other suitably shaped pipes or tubes, p.aced over the bed of the 
furnace, and extending from the front of the furnace to the beck thereof. 
The flame from the fire directly in front of the furnace is drawn through 
the layer or layers of pipes or tubes, producing great heat in the said 
pipes or tubes, which heat radiating, from the said es or tubes upon 
the sulphuric acid or other material placed in the bed of te said furnace, 
causes rapid evaporation to take place and consequent co.cen ration, 
2180. P. R. Connon, Lewisham, Kent, “ Mashing and stirring apparatus.” 

—Dated 20th July, 1872 

The object of these improvements is so to construct the end of the rake 
that it will act upon the bottom surface of the mash tun or other hke 
vessel and sweep aside the grain and other matters, thus clearing the 
holes and permitting the liquor to flow away through them, effecting at 
the same time a more perfect agitation of the contents of the vessel, 
thereby saving time in the operation. The malt or other materials used 
may in of these imp ts be ground finer, the “ setting” 
being avoided, a larger yield being also obtained from the materials used. 
According to these improvements a flexible strip or brush is applied of 
pliable material to the end of cach arm of the rake (vulcanised india- 
rubber being found the most suitable), which in its revolution swee, 
aside and effectually stirs up the grain and other matters contained 
mash tuns or other similar vessels in which such apparatus is or may be 
employed, 

2181. J. Rosey, Manchester, ‘‘ Substitute for animal charcoal.”—Dated 20th 
July, 1872. 

The iwreutor chars the sewage precipitate produced by the Native Guano 
Company, Limited, or the sewage precipitate produced when clay is used 
as a precipitant, in about the oe stated in either of the specifica- 
tions of patents mentioned, and thus obtains a substitute for animal char- 
coal which has considerable power of absorbin 

‘ia from subst filtered through it, and also produces a similar 
substitute for animal charcoal by mixing common clay with the refuse 
cart matter produced in prussiate of potash manufactories, and 
chars the mixture as described. 

2186. J. Tuom, Chorley, Lancashire, and J. Srenuovuse, London, “ Treating 
fatty matters.”—Dated 22nd July, 1872. 

This invention consists in adding to the soap liquors obtained in 
clearing or bey mercer J woven fabrics or yarns dyed or printed with 
matter and its derivatives, manjeet and its derivatives, or various kinds 
of artificial alizarines, solutions of the alkaline earths, or metallic oxides, 
muriate of lime being preferred. 


2191. FA ates, Middlesbrough-on-Tees, ‘“Puddling iron.” —Dated 23rd July, 
This invention relates to improvements in furnaces my Ree me | 








free and albumenoid 

















refining, and puddling iron or other metals. The 

** Defty’s trunk refinery and puddling furnace”) is constructed with an 
inclined ving chamber, lined inside with pulverous ved fire 
bricks of a segmental shape, and at intervals is encircled cast iron 


clips, which serve as rails, and bear upon pulleys placed on an inclined 





gation, or may be into rivers without detriment, or may be distri- 
buted over the land by means of the invention for which the inventor 
applied for letters patent on the 17th of May, 1872, No. 1511. The solid 
matter which has been intercepted as above may be then removed in any 
convenient manner, and may be employed either as a manure direct, or 
when desired may be converted into a portable manure by the addition 
thereto of about one-half of its weight oe phosphate of lime with 
about the same weight of sulphuric or other acid, but these proportions 
may be varied. The combination of these three materials produces in a 
very short period (a few hours) a free portable manure fit for use, by 
which the great expense attendant on drying sewage and similar mate- 
rials for the purposes of manure is avoided, whilst a better and more 
valuable product is obtained. 

2341. C. Morrit, London, “ Phosphates of liune."—Dated 6th August, 

1872. 

The invention consists in the use of alumina, phosphate of alumina, 
oxide of iron, and phosphate of iron, either singly or jointly for the 
purpose of manufacturing pure di and tri-phosphates of lime from rock 
guanos and the mineral phosphates of lime. 


2344. C Morrit, London, “ Crude phosphates of lime.”—Dated 7th August, 
1872. 


The invention consists in the manufacture of di-phosphate of lime 
and the reclamation and the utilisation of the alumino-ferruginous 
residue, 

2357. C. Morrit, London, “ Artificial substance for ‘redonda guano, 
‘alta vela’ guano, and other phosphates of alumina.” — Dated 8th 
August, 1872. 

The invention consists in the preparation from low grades of ‘rock 

1ano” and other mineral phosphates of lime of an artificial substitute 
or ‘‘ redonda guano,” “alta vela guano,” and other natural phosphates 
of alumina to be used in the defecation of sewage, in the manufacture of 
sugar from cane and beetroot juices, and in the preparation of certain 
chemical products, such as pure alumina and the al e and earthy 
phosphates and aluminates, 

218. G. Hasettine, London, ‘‘ Manufacture of white lead.”—A communica- 
tion.—Dated 18th January, 1873. 

This invention relates to an improved apparatus for Sumaiemnins 
white lead, and also to improved methods of purifying the carbonic aci 
gas used in the said manufacture. The inventor uses an apparatus 
whereby the carbonic acid gas required for curroding the lead is used to 
assist in are the vapour of acetic acid into contact with the 
metallic lead, and is also used to assist in vaporising the acetic acid 
required for corrosion, The method of manufacturing white lead By the 
said apparatus is as follows :—Thin strips or pieces of lead of any con- 
venient size are placed in a suitable chamber or house. At any con- 
venient distance on this chamber and connected thereto by a pipe or 
pipes, or with the chamber itself, is placed a vessel, reservoir, or receptacle 
of any suitable form or shape containing acetic acid of any suitable 


strength ; ‘ic acid gas, either pure or mixed with oxygen or com- 
mon air, is forced a suitable pipe or pipes into the said rece le 
containing acetic acid, the gas through or over acid and then 


from the said rece: ly into the room contait metallic 
ead for corrosion ; steam is likewise introduced at any convenient point 
and mingled with the gas and vapour. 


216. L. Stevens, San Francisco, Salifornia, U.S., “ Forming carbonic oxide 
= oxy-hydrogen vapour or steam.”—Dated 18th January, 1873, 
cee ome > ae ee £ Fs — by which 
carl oxide or protoxide of car! ‘ormed from oxyhydrogen va) 
or steam. Alsoin bituminous coal, asphaltum, pine week and 
vapour or gas, 


A 

“hd taeen eo entoemts tee omens at eaten 

w vapour or gas o 

or steam. The invention further consists in the qpgllestion of esebenionsta 
or protoxide thus formed to steam boilers, furnaces, and all where 
heat is required. This being effected by the use of any sui! number 
of retorts which are set so as to be heated by the same furnaces which 
serve for the steam boilers. These retorts are charged with any suitable 
or convenient substance which will produce a carbon or 
vapour by gs me ee Bee ag on mdb Su ted 


‘from 
an apparatus also heated by the ae Gages 


at 
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which the carbon is decomposed. Protoxide of carbon and free hydrogen 

are thus evolved, “oe thus produced are led by suitable pipes 

into the furnaces. is also made for the introduction of — 

from the air for the complete combustion of the gases thus introdu 

220. J. G. Hawxtns, Sheffield, “* Apparatus for the manufacture of gas.”— 
Dated 18th January, 1873. 

The object of this invention is to relieve the retorts from unnecossary 
pressure when in action by removing the seal in the hydraulic —_, and 
so arranging the a that when the retort is not actually employed 
in ey the dip pipe, or its equivalent, shall become automatically 
sealed. invention consists in enlarging within the hydraulic the 
ordinary dip pipe and making an therein, which is covered by a 
plate capable of adjustment. plate carries a short curved pipe 
which passes it, one end —— dip pipe and the other 
— the ~p a age one greater 
t @ corresponding within the pe. ydraulic being 
supplied with fiquid to we height level with ad or rather above the 
curved pipe in the dip pipe, the liquid will flow into and fill the curved 
pipe; but as soon as any gas is evolved in the retort the gas will, in its 
endeavour to escape into the hydraulic main, force the water out of the 
curved pipe, and maintain for itself a free When the gas ceases 
to come over, however, either from the opening of the lid or otherwise 
the liquid in the dip pipe will immediately flow into the curved. 
pipe and effectually the gas way. Should the curved pi 
become choked from an unforeseen cause, the gas will flow|down the 
dip pipe and escape from its bottom edge in the ordinary manner. 

269. E. Bortase, Redruth, Cornwall, “ Separating metals and metallic ores 
JSrom other substances.” —Dated 23rd January, 1873. 

The main portion of the apparatus consists of circular tables or re- 
ceptacles, or a series of the same, and which may be either cencave or con- 
vex, or both, and on to which the substances to be treated are conveyed 
in a state of slime or sludge, and then subjected to the —— of jets 
or streams of water, which pass through “distributors.” e tables may 
be caused to rotate and the “ distributors” be stationary, or vice versd. 
The waste portions of the substances and the metal or ore are respec- 
tively carried away by suitable launders or channels. 





Class 9._ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus,-and Galvanic Batteries. 
2208. W. T. ALLEN and D. G. Firzceraxp, London, “ Blectro-deposition of 
metals.” —Dated 24th July, 1872. 

The invention consists, First, in the construction of electro-deposition 
baths or tanks with recesses, in which are placed submerged gas stoves 
for the purpose of obtaining an uniform heat of any required degree 
and a circulation of the petting liquid. Secondly, in the addition of 
arsenious acid to certain solutions for the a pny of anti- 


spon with the direction of the needle. An instrument for the pur- 
escribed, in which a slotted arm or sort of alidade is placed on a 


adopted by the North of England Board of Arbitration and Con- 
ciliation on the question of the sliding scale, in agreeing to further 
d the October arrangements, by which they have sacrificed 





pose is 
graduated horal dial, the projection or shadow formed bya solar ray 
through the slot in 11 hours 15 minutes is registered by a per tly 
and prominently marked line on the dial: a needle or slot may be sub- 


stituted for the alidade. 
gham, “ Revolving lights of lighthouses.” 


2170. J. Horxtyson, jun., Bir 
in driving revolving Lights for lighth pidly revolving fi 
n ing revo! or ouses, rapidly revo! ans are 
used to —- the ; this invention consists in the use of a pen- 
dulum in lieu of the fans, and the introduction of a spring or other elastic 
medium, as a connection between the escapement wheel and the shaft on 
which it revolves. 


2172. J. Kyorr, Shefield, “ eo lubricator for machinery.”—A com- 
'y, 1872. 





munication. — Dated 20th J 

The combination of the parts specified in order to the application of vil 
by means of a wick in the same manner as a lamp through suitable tubes, 
80 arranged that the tube of the lubricator can be screwed into a hole or 
opening made in the lower part of the box of an axle or shaft journal, 
which wick by rubbing against such axle or shaft lubricates it with oil. 
2174. R, Eppison, Leeds, “‘ Platform lifts or hoists.” —A communication.— 

Dated 20th July, 1872. 

This inventiun consists in combining with the cage or platform of plat- 
form lifts or hoists a hanical aut tic wernor, to arrest the 
descent of the cage or platform should it descend too rapidly, such 
automatic governor receiving by contact with the stationary framework 
a positive motion necessary to the descent of the platform, but which is 
automatically stopped when the descent of the platform exceeds a given 
velocity. 

2182. G. Goon, Handsworth, Warwickshire, “ Draught of chimneys.”-— 
Dated 22nd July, 187°. 

Consisting of a shutter of thin metal laths fixed to aroller and attached 
to the pening in front of a fireplace, stove, or range. The shutter being 
wound on to or, unwound from the roller so as to open or contract the 
opening to the grate, and so to regulate the draught. The curtain or 
— is also applicable for the ventilation for doors, for blinds, or for 

utters. ° 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTs. 

(From our own Correspondent.) 

ADVANCING PRICES OF FINISHED IRON: The prices given— 
EFFECTS OF THE ADVANCES— DEARTH OF COAL: The result— 
THE MINES DRAINAGE SCHEME : Its success desired : Opposition 





mony (such as the double chloride of y ), ry 
a tough and adherent deposit of this metal may be obtained. Thirdly, 
in the corrugation of plates or sheets of metal used as anodes or positive 
electrodes, whereby in certain cases such anodes are more readily main- 
tained in position within the deposition tank. Fourthly, in a — 
and efficient form of tant battery adapted for electro-deposition an 
also for other purposes. Fifthly, in the electro-deposition upon iron of a 
compound metallic coating consisting in a layer of zinc, upon which is 
superposed a layer of copper, copper bronze, brass, or antimony. Sixthly, 
in the application of the last mentioned — to the protection of iron 
ships from the destructive effects of oxidation. 


ae F, Srantey, London, “ Electrical apparatus.”-—Dated 25th Ju'y, 


Improvements in batteries to generate dynamic electricity to render 
them more portable, and the manner of connecting other apparatus 
therewith, which consists of making the cell of double the ordinary 
length, and the voltaic couple of half the length of the cell, so that when 
the cell is turned upside down there will be no electric action. To enable 
the cell to turn over it is sealed, and to prevent the pressure of gases which 
would burst the sealing in certain batteries there is a valve for escape 
of gas at high pressure. To enable the zinc and fluid to be renewed, 
a screwed cap is placed in the sealing. The cells are fixed ina covered 
box to form a battery, the terminals being plates of metals so placed that 
when the battery is set down itis in action. The battery connected with 
a bell is placed in a divided box, with a ceil in a similar box to turn 
upside down to put it in action ; for telegraphs and fixed apparatus it is 
slid in a drawer. 











Class 10,-MISCELLANEOUS. 
Including all Patents not found under the preceding heads, 


1200. J. F. M. Potrock, Newtowa, Leeds, and J. Mitcue.t, Bradford 
“ Kilns.”—Dated 22nd April, 1372. 

This invention relates to kilns of the class known as tunnel 
kilns, and the improved kiln is constructed in the form of a 
straight tunnel divided tranversely into chambers by permanent 
or temporary walls constructed with suitable openings. ire-grates 
are arranged at the extreme or starting end of the kiln, and for 
the more ready release of tue steam or vapour arising from bricks or 
other articles under treatment, recesses are formed in the two corners 
of each chamber which are furthest removed from the firing end 
of the kiln, and these recesses are placed in communication directly with 
the open air by means of chimneys upwards, and also with one common 
central flue by means of openings downwards. These upward and down- 
ward —- are provided with suitable dampers for the purpose of 
closing and opening or regulating the extent of opening of the said 

vassages as required, and the downward p may be inclined in the 

ion of the draught. In order to enable the burner or attendant to 

commence operations in the middle or any part of the kiln, small 
furnaces are provided and arranged at each side at the commencement 
of each chamber or just beyond each of the recesses already described. A 
direct o g provided with a trap door or plug is formed into the 
centre flue between and ina line with the two side openings. The heat 
after passing through any of the chambers may be caused to return 
down the centre flue to any other chamber ; and made continuous in its 
action or nearly so. An opening is left in each end of the kiln large 
enough for a cart to back into, and likewise in the case of long kilns, that 
is, those aos more than four chambers, a transverse archway or 
tunnel is made in the centre, of the same size as the inside of the kiln 
itself, opening at both ends. In some cases, instead of building two 
chimneys to each chamber, two side flues are carried along the top of the 
kiln, not built into but above it. 

1557. 8. Cares and W. Swinp.enurst, Bedminster, near Bristol, Somerset- 
shire, “ Printing upon metallic or other surfaces by transfer.”—Dated 
22nd May, 1872. 

This refers to cuating paper with a substance which when dry can be 
printed upon in ink or colours, to be transferred on t? metal plates 
principally, which are afterwards varnished and baked. 

128, G. Hasetting, London, ‘‘ Machinery for rolling iron or other metal.”— 
A communication.—Dated 11th January, 1873. 

This invention relates, First, to means for reversing a bar of iron during 
its p through the mill, so that the side which is the upper side 
when the bar is passing through one pair of rolls shall become the lower 
side when passing through the next pair in the series. He combines with 
the scries of rolls a serpentine guide, through which the bar is made 
to pass in its to the several sets of rollers, and by which it is 
presented to one side of the first pair of rolls and to the opposite side of 
the next pair, and so on through the series, and reversed at each successive 
rolling. It also relates to constructing the cap of a twisting ide used 
in a series of rolling mills in sections, so that the same can readily 
rage from or applied to the rolls without disturbing the housings of 

¢ rolls, 

2158. C. De Near, G. Herrman, and W. Guest, London, “ Braiding 
whips.” —Dated 18th July, 1872. 

The feature of novelty of this invention consists of the great facility of 
increasing or decreasing the number of strands used in braiding. 


2161. D. Timmtazerr, London, “Stereotype moulds.”—Dated 18th July, 
187: 


This invention relates to a machine in which the moulds or matrices are 
formed in papier mache or other suitable material by the successive im- 
pressions of type through the medium of peculiarlyconstructed mechanism 

keys which are mani; like those 
¢ has a wheel around which the uclag 





2166, W. Eaves and W. T. Eaves, Birmingham, “ Tube cutter and wrench.” 
—Dated 19th July, 1872. 

This invention refers to an improved combination of a tube cutter and 
wrench to be used for either purpose as 4 by means of a removable 
and reversible jaw or lever acted upon by an adjustable scréw. The 
——- also refers to an improved form of shaped head for the cutter 


2169. M. Henry, London, “ Measuring and indicating time.”—A commu- 
nication.—Dated 19th July. 1872. 
eS et ee oath the Cine ts eesartaintd ty mae 
varying ons sun Ww! above horizon, with 
to the unvarying directi tic ni shadow pater teem org 
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threatened—THE ACCOUNTS FROM THE WORCESTERSHIRE SIDB : 

Great demand for coal ; Colliers’ wages—THE IRONWORKERS : 

Their wages and the Dermoy furnace —STaTE OF 

TRADE REVIEWED BY BIRMINGHAM CHAMBER OF COMMERCE— 

THE MISCELLANEOUS TRADES UNALTRRED—INCREASING ACTI- 

VITY IN THE WEDNESBURY TRADES—THE CHAIN MAKERS AND 

THEIR MEN—BIRMINGHAM CHAMBER AND RAILWAY AMALGAMA- 

TION—SEWAGE BUSINESS IN THE TowN Covnci: Resolutions 

and amendments : The work progressing : The cost of the Rochdale 

system. 

Prices of iron are all firm. Messrs. G. and W. Underhill and 
Messrs. Neve and Sons, iron merchants, are issuing circulars 
announcing a rise of 20s, upon the prices charged in the month of 
January, ‘‘with the exception of sheets, which are subject to 
special quotations.” This follows the action of the firms who did 
not raise their prices on Birmingham quarter-day. For instance, 
Messrs. J. Bradley and Co. (Mr. W. O. Foster) now quote £13 for 
bars; sodo Messrs, Bagnall and Sons and Messrs. P. Williams and 
Co., and the British Iron Company will not sell excepting at prices 
“‘at time of delivery, which may be some time hence.” A similar 
course is being pursued by Messrs. G. B. Thorneycroft and Co. 
Firms who have not declared up are likely to do so. We speak of 
the makers of first-elass <heets who have been keeping their prices 
at £18. Messrs. Barrows will not now book orders for good quan- 
tities at less than £13 10s. for bars, which is an advance of 10s., 
and it seems doubtful if Earl Dudley will now quote at £13 12s. 6d. 
A good order for bars was refused yesterday at £12 10s. One 
hundred tons of Welsh bars went on that day at £11 10s., but a 
second lot could not be bought at 10s. rise. 

Pigs are all sold. Messrs, Ward, Messrs, Addenbrook, Mr. 
Fowler, and Messrs. Hickman have none to sell, and, excepting 
Messrs, Hickman, do not quote. Messrs. Hickman ask £7 5s. 

The quotations of the dished iron firms were very varied on 
*Change in Birmingham to-day. As a rule they were stronger 
than they were at Welvutinmaten on Wednesday, arising 
out of a disposition shown by merchants to provide themselves 
with iron, lest there should be a scarcity when, the colliers’ notice 
for a rise in wages having expired, there should be a strike at the 

its. At the same time there is a better inquiry from abroad and 
rom country customers, The latter are evidently purchasing-in 
anticipation of further advances. But the latest accounts show a 
falling off in the desire, owing to the declared advance all round 
this week. Indeed, there were firms who reported themselves not 
so well supplied with orders as they were a month and five weeks 
The colliers have not generally given notice for a rise in 
their —- and the masters say they will not give the advance at 
presen 

Coal cannot be had in quantities enough to keep the works as 
fully on as the proprietors would wish. Indeed, there are seme 
firms who did not commence for the week until Wednesda 
evening, on account of the short supply of coal. Numerous col- 
lieries are drowned out, excepting their top seams; but where this 
is not the difficulty the colliers evince a disposition to avail them- 
selves of local customs or any other excuse for keeping down the 
supply that can be advanced with the least show of reason. 

success of the Mines Drainage Scheme continues to be 
widely desired. The committee who have the prosecution of the 
bill in hand met on Wednesday, and determined to push it with 
all possible vigour; at the same time they displayed every 
es to meet any views of objectors that are reasonable 
and equitable. This, it is only fair to say, has been the spirit 
in which the promoters of the scheme have all along pro- 
ceeded. The rejection of the bill would be an issue immensely 
to be om yey at a time when fuel is so scarce and dear, and the 
whole of the industries of the district are thereby seriously ham- 
pered. It is not too much to say that there are millions of tons 
of coal under water in South Staffordshire which can be made 
available for use only by the success of this bill, and the quantity 
drowned out increases every week, 

Messrs. P. H. Muntz, of Great Bridge, are showing boring and 
ramming tools made of the metal of that firm that comply with 
the requirements of the Mines Regulation Act. 

From the East Worcestershire part of the district the information 
is that prices for iron show an upward tendency, and the demand 
continues brisk. The demand for pig iron, it is asserted, exceeds 
the produce by about 4000 tons per week. As a consequence, all 
mineand cinder pigs are both advancing in quotations. The demand 
for coal continues far in excess of the supply. A portion of the 
colliers and thin mine workers have given notice for an advance 
of 1s. per day, which, if conceded, will naturally raise prices to a 
considerable extent. Thick coal colliers’ wages are now 5s. per 
day for eight hours’ work, which is the —~ figure ever 
attained by the South Staffordshire colliers. 1853 they had 
3s. 6d., 4s., and 4s, 6d. per day; in 1864 they were raised to 5s. 
In this year occurred the seventeen weeks’ strike, and ended with 
a reduction to 4s, 6d. day. In 1868 they were further re- 
duced to 4s.; but in 1870 they were raised to 4s. 6d., and in 1871 
to 5s. per day, at which rate they have continued, the _~ excep- 
tional difference being that they are now working only eight hours 
per day, instead of eleven, as formerly. The demand for railroad 
requirements is still Jarge, in the shape of sidings for mineral 
traffic,  esnpheleemer = extensive that, in cases of single lines, 
double lines are requi 

On Monday a mass meeting of ironworkers was held at Brierl 
Hill, near Dudley, to consider the wages question and the intro- 


duction of a new furnace. Lon cape the wages the following 
resolution was passed ; *‘ That this pecetions approves of the policy, 








an advance up to March 3lst, to equalise the prices of both dis- 
tricts, and to enable the Standing Committee of the Northern 
Board to communicate with their employers of this district by way 
of arriving at a satisfactory canvas which shall apply to both 
districts.” The furnace question was the recent iiebection of 
the Dormoy patent furnace at the Round Oak Works. It was 
stated that the dispute which had arisen was likely to terminate 
tisfactorily, i h as the working of the furnaces during the 
next month was to be regarded as an experiment, and that there 
were to be two puddlers and two underhands, the furnace to work 
eight heats at a shift, instead of two men working six heats at a 
shift. It was also agreed to help the ironworkers in South Wales. 
The state of the trade of this district was reviewed in the re- 
port of the council of the Birmingham Chamber of C ce, 
and adopted at the half-yearly meeting of the chamber last Thurs- 
day. he council 7 :—While the trade of the country at large 
may be considered fairly active and prosperous, it is impossible to 
regard the present position of the iron and coal trades without 
serious apprehensions as to the ultimate results of the conflicts 
between capital and labour. On reviewing the history of 
the past year, there appears too much reason for believing 
that the exorbitant and frequent demands by workmen 
for higher wages were greatly stimujated by the inordinate 
desire for profit that actuated their employers at the beginning of 
the present period of unusual activity; it may now be safel 
affirmed that a more moderate use of their opportunity for - 
vancing their prices would have promoted a settled and profitable 
condition of trade, without such violent variations as have since 
taken place, or the necessity for lowering a scale of wages that 
have been forced to an unnatural level by undue inflation in the 
market price of their produce, Until more reasonable councils 
prevail in the minds of both masters and men it is to be feared 
that no schemes of arbitration or other influences from without 
will succeed in preventing periodical disturbances of the relations 
between capital and labour, which are now made dependent upon 
every fluctuation of the markets, and the inevitable result of 
which will be great injury to the staple industries of this country. 
The general trades of Birmingham are unaltered upon our last 


report, 

The state of trade in the Wednesbury district is exhibiting a 
remarkable degree of prosperity at the present time, the gas tube 
departments turning out a great amount of work. It is said that 
tubes to the value of a million sterling were produced in this town 
in 1872. Mr. Edward Smith, who has hitherto confined himself 
to making gas tubes, is now laying down a boiler tube mill. An 
additivnal mill is also being erected at the Globe Tube Works of 
Messrs. Whithouse and Co., Limited. At the works of Messrs. 
Browa and Co., of the Wednesbury Tube Works, the mill is being 
lengthened, and the gas producers are being increased to twice 
their former size. There is a great demand he gas fittings. The 
scarcity of labour is very much felt. 

The chain makers of South Staffordshire and East Worcester- 
shire had given notice for an advance of wages to what is known 
in the trade as the 6s. list. The nvtice expired last Saturday, the 
difficulty was adjusted by certain of the masters coming promi- 
nently forward and offering 5s. 6d. throughout February, and 6s, 
at the beginning of March. The o'her masters have acceded to 
the same terms, and the men have accepted them with expressions 
of thankfulness. 

At the half-yearly —_ of the Birmingham Chamber of Com- 
merce, before mentioned, Mr. George Dixon, M.P., referring to 
railway amalgamation and monopoly, said the time was approach- 
ing when they should decide whether, if there was to be a mono- 
poly at all, it should not be placed in the hands of the State. If 
the question came before Parliament in the — of a proposition 
that the State should take possession of the Irish railways, he 
should be prepared to vote for it. It would be a long time before 
anything of the kind was proposed for England ; but in dealing 
with railway amalgamation they ought to bear in mind the larger 
question, nothing being done adverse to the future taking up by 
the State of all the railways in the country. Mr. Dixon 
laid down the following propositions as subjects for discussion :— 
(1) That the sole object of the directors of a railway company is 
the profit of the shareholders. (2) That the directors do not 
alwayssee, or seeclearly—or, if they see, donotact upon the principle 
—that the interests of the shareholders and the public are identical. 
(3) That the State can manage railways as cheaply and more 
efficiently than railway companies ; and (4), That if the State can 
work them as cheaply and as efficiently, then a gain would result to 
the nation equivalent to the excess of the average railway divi- 
dends given upon consols, Mr. P. H. Muntz, M.P., said he should 
op the taking of the railways by Government, 

The sewage business will continue for some time to occupy the 
attention of the Birmingham Town Council, at whose meeting on 
Tuesday it again came up, Alderman Avery moving the following 
resolution:—*‘ Resolved, that the Sewage Committee do cause spe- 
cifications to be duly prepared, and duly advertised, for the con- 
struction of a tank, lime sheds, and other works at Saltley, in 
accordance with Mr. Hawksley’s report ; that they do accept such 
tenders as they may deem advisable, enter into contracts, and pro 
ceed with the necessary work.” To this an amendment was pro- 

ed, virtually throwing the responsibility upon Government, who 
had not passed the bill last presented by the council for the pur- 
chase of land and asking for the appointment of a board of com- 
missioners for the conservancy of the Tame. In the end the reso- 
lution was passed by 38 against 11 votes. 

Afterwards Alderman Avery moved the approval of the Sewage 
Committee’s report. Alderman Brinsley, Alderman Hawkes, Mr. 
Maher, and Alderman Osborne spoke upon it, the last-named 

mtleman justifying his estimates of the cost of applying the 

hdale system to Birmingham. In reply, Alderman Avery 
said those estimates were such fables that he gave up in despair 
talking to a gentleman who could put them forth—he might as 
well talk to a tree. He quoted from the report of the borough 
treasurer of Rochdale to show the fallacious character of Alder- 
man Osborne’s estimates, and to illustrate the comparatively 
greater cost of the midden system. The report was approved by 
26 to 2 votes, 











WOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

BUSINESS ON THE MANCHESTER EXCHANGE—PROBABLE ADVANCE 
IN THE PRICE OF IRON--THE SCARCITY OF FUEL: General 
upward movement—PrRicks —ADVANCE OF COLLIERS’ WAGES— 
FORMATION OF A MINERS’ PERMANENT RELIEF SOCIETY. 

THERE is little change to notice with to the character 

of the business done in Manchester Exchange since my last 

report. There has been a fair attendance of buyers and 
lenty of inquirers, but only a rie | amount of 

This, confined chiefly to second-hand lots in merchants’, 
hands, has been t ted in q of the high 
prices which makers continue to ask. Quotations are diffi- 
cult to obtain, but for No. 3 iron delivered in this district 
128s. 6d. per ton is asked. In there was perhaps not quite 
so much activity, and I heard of one case where a maker was 
offering for £12 10s., but the really quotable prices were from £13 
to £13 10s., as under vhese figures very little business, as a rule, 
could be done. For nail and other sheets there was an extremely 
brisk demand, and there are sufficient inquiries already in the 
market to keep the mills employed considerably beyond the close 
of the present year. Prices generally ranged from £17 to £18 per 
to 


in. 

The makers of pig iron are now so fi engnaes Gab they are 
not offering in the market, and eae the present are 
withdrawn, The increased price of coal and, what is quite as im- 
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portant; the difficulty of obtaining supplies, are causing no little 
concern to makers, and there is a general expectation of a further 
official advance in this class of iron, 

The scarcity of fuel is being severely felt in the manufactured 
iron branches. Some of the largest foundries and forges, besides 
cotton mills and other establishments, have been compelled to 
close temporarily for want of coal and coke, while, to meet mo-t 
pressing requirements, coal in increasing quantities is being 
imported from North Staffordshire. 

n the north-east districts trade is exceedingly active, and, as 
regards demand and good prices, was probably never ina better posi- 
tion than at present, The large iron producing firms are exceed- 
ingly busy, some of them having already on hand as many con- 
tracts as they will complete during the current year, and the steel 
fe trade promises to be one of the most animated branches of 
industry. 

The salianliattiin to the new Ulverstone Mining Company, to 
which I referred last week, closed on Wednesday, and I under- 
stand that the shares have been well taken up. 

With regard to the coal supply of this district, it is altogether 
inadequate to meet the market demands, and the advances I 
noticed last week have now been followed more or less all through 
Lancashire. In Liverpool there is great difficulty in supplying 
the shipping requirements of that town. In Manchester, in many 
cases, the smaller orders have to stand over for three weeks. The 
wages of the men are naturally tending in the same direction as 
prices. Already in some districts concessions have been made, 
andas the miners are at present masters of the situation they will 
doubtless generally obtain their point. 

The formation of a permanent relief society for the miners of 
Lancashire and Cheshire, the final impulse to which was given 
by the disastrous explosion at the Moss pits near Wigan, some 
eighteen months ago, has now become an accomplished fact. The 
society, which is to be contributed to by both masters and men, 
is one that has long been needed, and there is every prospect of 
its meeting with the active support of the numerous collieries in 
this district. 


— 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

GLASGOW IRON MARKET: A slight reduction in prices—DIMINISHED 
STOCK OF PIGS: A better production anticipated—MAKERS 
QUOTATIONS, SHIPMENTS, AND IMPORTS—THE MALLEABLE IRON 
TRADE—CONTINUED HIGH PRICE OF COALS—THE MINERS’ 
STRIKE. 

Tue warrant market has fluctuated a good deal in the course of 

the past week, and there has been, if anything, less activity, while 

prices have receded from 3s, to 5s. A moderate business was 
done on Friday and Saturday at from 134s. to 137s., and on 

Monday the market opened firmly at 136s., business being donedown 

to 134s, 9d., with the closing prices tending upward. On Tuesday 

business commenced at 135s., and very few transactions were 
effected, the day closing with sellers 133s., buyers 132s, 6d. 

The stock of pig iron in store has now been reduced to 93,705 
tons, with warrants in circulation for 75,100 tons. More of the 
blast furnaces are getting into operation, and it is anticipated 
that in a few weeks the production available for the market will 
be very much augmented. With the troubles that are now pre- 
vailing in the south, however, together with the necessarily re- 
stricted supplies of fuel, it is not expected that prices will regain 
their normal condition during the spring, although they will 
no doubt fall considerably below the present figures. 

There is little change in the value of makers’ brands. The 
following are the quotations :--Gartsherrie, No. 1, 157s, 6d ; No. 3, 
138s. ; Coltness, No. 1, 160s.; No. 4, 140s.; Summerlee, No. 1, 





160s.; No, 3, 138s.; Carnbroe, No. 1, 147s. 6d.; No. 3, 137s. 6d. ; | 


Langloan, No. 1, 160s.; Calder, No, 1, 160s.; No. 3, 140s. ; 
Glengarnock, No. 1, 148s. 6d.; Ne. 3, 138s. ; Eglinton, No. 1, 
137s, 6d.; No. 3, 1358. 6d. ; Dalmellington, No. 1, 140s.; No. 3, 
137s, 6d.; Carron, No. 1, 155s.; Shotts, No. 1, 150s.; No. 3, 
137s. 6d.; Kinneil, No. 1, 145s.; No. 3, 157s. 6d. 

The shipments during the week ending 1st February amounted 
to 8670 tons, being 2633 less than in the previous week, and 1533 
under those of the corresponding week of 1872. The imports at 
Grangemouth of Middlesbrough pig iron were 1500 tons, being 
420 tons less than in the previous week, but an increase on the 
corresponding week of last year of 325 tons. 

The malleable trade remains comparatively inactive, and the 
inaction may expected to continue until the price of pigs is 
reduced. Very few orders were received during the past month, 
and makers seemed disposed to wait as much as possible for better 
times. There is some inquiry for bars and angles, but sellers 
and buyers alike find it difficult to agree upon terms. There is a 
fair demand for plates at firm rates. 

No abatement has yet been made in the high prices of coals, 
although in the course of the last fortnight the output has 
been immensely increased. 

All the miners in Ayrshire are at work, and the strike in 
Lanarkshire is now limited to the Larkhall men, and a small 
number in the Maryhill district. A meeting of the men on strike 
was held at Hamilton on Monday night, when, with but two dissen- 
tients, it was resolved that *‘ we stand out till we beat the 
masters, although it should take eighteen months to do it.” 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE IMPROVEMENT IN TRADE—GENERAL CONDITION OF THE HEAVY 
BRANCHES IN SOUTH YORKSHIRE AND NORTH-EAST DERBYSHIRE 
~-ACTIVITY OF THE FOUNDRIES—SWINTON AND PENISTONE 
WORKS—INDIAN ORDERS PLACED LOCALLY—SWITCHES, &C., FOR 
BiLBao— RAILWAY WHEELS — COAL-CUTTING MACHINERY—YET 
ANOTHER ADVANCE OF COAL: Fluctuations since last August—- 
New MIDLAND RAILWAY BONDING STORES AT SHEFFIELD. 

THE improved state of trade which would appear to have mani- 

fested itself in the other chief centres of the iron trade has not 

by any means been without its due effect on the industries of 
sheftield, Rotherham, Barnsley, and South Yorkshire generally. 

In the generic term ‘‘South Yorkshire” I. must be understood to 

include such of the large ironworks which are situated in the 

north-east of Derbyshire, close to the boundary line between the 
two counties, All these works are very fully employed. Most of 
them have collieries adjacent to the works, and are therefore able 
to get orders out of hand with greater rapidity and regularity 
than the establishments at Sheffield and elsewhere, who are 
dependent upon the ewer a fulfilment of contracts. Staveley 

Clay Cross, and Sheepbridge Works are notable examples of the 

fict, all three being very fully employed on general castings 

foundry work, and, so far as Staveley and Clay Cross 
are concerned, are doing a brisk business in water and gas pipes 
ranging in size from 3in. to 30in. diameter. It is understood that 

veral local and other gas and water companies have recently 
given out fair orders for these pom at areasonable price. Messrs. 

Newton, Chambers, and Co., of the Thorncliffe Ironworks, Chapel- 

town, near Sheffield, are also busy on this class of work in 

addition to their patent ornamental window heads, stoves, and 
general castings. 

At Swinton and Penistone rails and Bessemer blooms, &c., are 
being heavily turned out, the whole of the mills and forges being 
run full time. The capacity of the Penistone Works (a branch of 
Charles Cammell and Co., Limited, Sheffield) is now very great, 
nearly 1000 men being employed. 

At Parkgate, rods, bars, plates, are being produced in fair 
quantities, and in a good business is doing. It is understood 
that the Indian State Railway is taking about 1000 pairs of rail- 


way wheels froma Rotherham firm, and that a good order from the 
Bilbao Iron Company (Spain) has been placed in the same neigh- 


bourhood for switches, 


ings, and rails. Prices are well 
maintained for these articles, but have not as yet been so 
enormously augmented as some of the local writers upon the 
subject would lead one to believe. Another company in this 
district is engaged upon heavy orders for Mansell wheels, and 
whee s for railways in Bohemia and the Danubian Principalities 
are being sent off weekly by a firm in the same line. 

The coal cutting machinery of Messrs, Gillott and Copley, of 
Barnsley, is meeting with an encouraging demand—so much so, in 
fact that the firm contemplate the erection of works to be specially 
devoted to that purpose. 

On the 1st inst, some of the colliery proprietors in this vicinity, 
evidently under the impression that they are receiving an ex- 
ceedingly poorreturn for the capital embarked in their undertakings 
resolved again to advance the price of coa]. The advance ranges 
from 1s, to 2s, 3d. per ton, pat although not as yet universal, has 
so far spread pretty widely, and has been, on a smaller scale, 
imitated by the East Derbyshire coalowners. Best house coal is 
now worth from 22s, to 25s. per ton., converting cual 24s. to 26s., 
and coke breeze 13s. 6d. Screened coal is fetching 16s. to 17s. at 
the pit mouth. In general this advance was not anticipated, but 
in some circles it was not only expected but is deemed a preliminary 
step. Just now, when the price and supply of fuelis exciting general 
attention, it may not be uninteresting to record the fluctuations of 
coal since July last. On Aug. 2nd prices were advanced, Aug. 8th, 
ditto, September Ist, ditto, but on September 21st were reduced ; 
as also further on October 10th. Trade then fell off somewhat 
considerably, but revived by Christmas to such an extent that on 
January Ist rates were again put up, and are now still more en- 
hanced. At some of the collieries the veriest smudge, which had 
been accumulating for goodness knows how many years, and which 
had been thrown away as worthless, is being washed and sold for 
fuel and brickmaking purposes, The demand being so brisk it is 
quite within the bounds of possibility for both steam coal and 
coke to go up, at no distant date; so far, they are produced in 
quantities sufficient for current consumption. 

Scotch pigs are worth over £7 here, when they can be obtained, 
and Yorkshire as well as Derbyshire pigs are dearer. ‘‘ Ayrsome” 
No. 1 is not to be had under £6 5s, to £6 7s. 6d. ; No. 2, £5 17s. 6d. 
to £6 ; and No. 3 ranges up to £5 17s. 6d., forge and foundry pig 
commanding very high figures. Hematites are in great request, 
and will shortly be sent hither from Bilbao, John Brown and Co. 
being understood to be largely interested in the undertaking in 
that district of Spain. 

The Midland Railway Company are asking for tenders for the 
ironwork of large new bonding stores at Sheffield, which may 
possibly be placed locally. Several other good Indian and other 
inquiries are also in the market. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: (freat activity and high prices : 
Extremes meet; Proposed suspension of work—Sir WILLIAM 
ARMSTRONG ON THE COAL SUPPLY. 

THERE never was a time in the history of the Cleveland iron trade 

when business was at such high pressure as at present. With 

each week comes greater difficulties in getting through work, and 
consequently higher prices are quoted. At the Middlesbrough Iron 

Market on Tuesday there was a fair attendance, and a great many 

inquiries for iron were made, but the actual transactions were 

few. No. 3 stands at 120s, per ton, but for present delivery no 
iron can be bought. While the high quotations are ruling pig- 





makers aré, of course, doing everything in their power to keep 
| their blast furnaces as fully occupied as possible. The scarcity of 
raw materials makes this task no easy matter. 
In the finished iron trade there is unabated activity. All the 
works are in full swing. The enormous cost of fuel, however, is 
beginning to have the effect which I anticipated some time ago, 
whenever the old contracts were worked off. Some of the finished 
| ironworkers declare that in consequence of the rapid rise in the 

price of coals and pig iron they are unable to carry on their busi- 
| ness at a profit, andcontemplate discontinuing operations fora time. 
One firm at Middlesbrough has given notice to anumber of their men 
that they must leave work in a fortnight. I hear of two other firms 
considering the advisability of taking the same step. But the 
prices of finished iron are rising, and if the increased quotations 
do not materially check the demand the iron manufacturers will 
not be driven to the necessity of closing their works. 

The difficulty makers and manufacturers experience in obtain- 
ing a sufficient and regular supply of fuel is increasing. To those 
in the iron trade who did not before the rapid advance make long 
contracts for coal and coke matters are looking most serious. 
The pitmen in Durham are asking for a further advance of 15 per 
cent., and the total output is less that it was. Extensions are 
certainly being made in various _ of the northern coal field but 
at the present increasing rate of demand the supply will not be 
equal to it for years. 

On this all-absorbing topic of coal supply Sir William Arm- 
strong, as president of the North of England Institute 
of Mining and Mechanical Engineers, spoke at great 
length in his presidential address in the Wood Memorial 
Hall, Newcastle-on-Tyne, on Saturday afternoon. In domestic 
consumption and steam engine consumption the waste, he said, 
was mon | ‘shameful. In ironmaking and other manufacturing 
processes the waste was not so great, but was still considerable ; 
though in some processes, and especially in the smelting of iron, 
Ferg A of fuel had been so diligently pursued that there remained 
but little apparent scope for further saving. After pointing out 
how fuel might be economised, he described the conditions under 
which coal cutting by machinery could be done. Partial success, 
he said, had already been realised, and he contidently looked for- 
ward to the time when to the many services we exact from coal 
as a source of motive power, we shall add the cutting of the 
parent material from the solid beds in which it is deposited. But 
it was not alone in coal mines that the extension of hinery 
was called for. The dearth of labour was being felt in every de- 
partment of industry, and we had to fear on the onc handa ruinous 
collapse of trade, or on the other a continued rise in the price of 
all productions threatening to neutralise the advantage of high 
wages and impoverish persons dependent on fixed i The 
only hope he saw of escaping one or other of these alternatives 
was by increasing the use of machinery and diminishing the direct 
employment of men. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THREATENED EXTENSION OF THE STRIKE—GADLYS AND ABERNANT 
Works— SToPpPAGE OF PENYDARRAN Works — REDUCTION OF 
MILLMEN AT PLymMouTH WorKS—- THE DOUBLE SHIFT SCHEME 
DECLINING IN FAVOUR: Strong objections of the men—THE CON- 
DITION OF THE IRON TRADE—PRINCIPAL WORKS—MAKE OF PIG 
—Tarr VALE WorkKS—THE COAL TRADE: Large output: Ezx- 
ports of January; Price of coal—¥a.uinc OFF IN IRON— 
STARTING OF A CO-OPERATIVE COAL COMPANY—PATENT FUEL. 


Tue strike threatened on Saturday was to be extended to the 
Gadlys and Abernant Works, Aberdare, but happily this has been 
averted. Works are not in the Ironmaster’s Union, and 
Mr. Davies, the manager, has entered into an arrangement with 
the men to continue working until the dispute between the 
Ironmasters’ Union and the workmen should be ended, when the 
wages given were to determine also the wages at Gadlys. But 
last week the men made a demand for an advance, and this being 

ded the fur at Abernant made a similar demand, 
with, however, different results. The good sense of the men 
prevailed in the end, and though a strike was threatened on 
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Saturday last, I am glad to hear that- the men are still 
at their post. But if this disaster was averted from the 
Aberdare Valley, I regret to say that the results of 
the strike are now beginning to assume another character, 
in addition to the misery and suffering already inflicted. 
In re-starting Penydarran Works, Mr. Fothergill incurred 
a heavy outlay without realising any benefit. The benefit was 
prospective, and could only be expected when the new coal-fielils 
were sufficiently developed to admit of coal being brought over tlic 
Waun to Penydarran, This would be in a year or two. Now 
Mr. Fothergill has decided to discontinue all operations at these 
works, and it is a matter of speculation whether they will be 
a again. Another bad piece of news I have to communicate. 

he night turn at the Plymouth mills is to cease, so that with the 
end of the strike only half the number of millmen wil! be required 
at Plymouth. 

T must now summarise the leading incidents of the strike. In 
the first place, the scheme mooted by Mr. Brogden, by which the 
men would return to work on the double shift system, is practi- 
cally at anend. A large meeting, at which Halliday was present, 
took place at Merthyr on Tuesday, when at the mention of the 
word double shift there were loud cries of “‘ We won’t have it,” 
and hisses, Positive exhaustion now seems the only thing likely 
to bring the strike to a close, and so far the colliers suffer little. 
The second instalment of £8000 arrived on Friday, and was dis- 
tributed to the union men. Mr. Crawshaw still continues to 
employ a few men at an average of 10s. a week each. Last week 
a deputation of ironworkers waited upon him and asked permission 
to return to work, but they were told that this could not be done 
without the colliers returned to work. The ironworkers suffer 
much from Brynmawr to Maesteg. At the first named place only 
a hundred men are so employed, and this is the case at nearly all 
the ironworks. Rail making is at an end, a few tons of stock are 
sent off, and in some of the works a little pig is made. At Aber- 
nant I understand a tolerably large quantity of pig is still turned 
out, At the Laff Vale Ironworks, Pontypridd, the manager states 
that he has plenty of coal and puddied iron in stock, but that the 
firemen are afraid of working at the 10 per cent. reduction, dreading 
reprisals from the union, 

Tin-plate is in fair demand, and the inquiries generally, and the 
interest centred upon the state of things in South Wales, show 
that the various branches of the iron trade are in a healthy state, 
if disturbing causes were absent. 

The coal trade continues in excellent condition. The totals of 
of the last month exhibit this in a most satisfactory manner. No 
less than 210,254 tons were shipped from Cardiff alone. Of this 
14,065 tons were sent to Havre, 12,230 to Havannah, 13,484 to 
St. Nazaire, and 12,684 to Malta. 430 tons of coke were also ex- 
ported. 


Coke ranges in price from about 36s. upwards. House coal 


| commands in the truck at the lowest figure 15s. Gd. to 17s.; steam 


coal 19s. upwards, but the advance on all kinds of coal is marked. 
Notwithstanding the strike, iron ore to the extent of 11,734 tors . 
came into Cardiff during January. The falling off in iron 
exports is noticeable, the total for January being 11,754 from 
Cardiff. A new feature has come to light—the starting of 
a co-operative coal company, composed entirely of working men. 
The location is in the neighbourhood of Maesteg, the company have 
begun to sink three pits, and strong hopes of success are 
entertained. Patent fuel continues to command a good price, and 
is in fair request, nearly 10,000 tons being sent from Cardiff last 
month. The East and West Indies, Rio de Janeiro, and Callao 
are the principal customers, . 
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PRICES CURRENT OF METALS AND OILS. 
. 1873. 
£sd. £ & ad. | Lead (continued) ack #£h 
Copper — British — cak White, dry ........../28 10 0..80 10 0 
pertum. ......-. 9 0 F..98 0 0 Ground in oil .... | 0 0 0..0 0 0 

Best selected ........ 95 & 0..100 0 0 | Quicksilerr, per bottle .. | 1210 0.. 0 0 

Sheet eseccee 0 @..J0 0 6 exian, protn.. | 24.0 06..2 Oo u 

Bottoms ....65 seer 100 O..1100 0 whish, V. ~'/(0900.0080 

Australian, perton .. #1 0 0..95 10 0 Zinc, ditto, sheet - 3010 0..32 0 O 

Spanish Cake... eee OF 0 O00 0 Dosulpharein Glasgow 12 0 0..14 0 0 

Chili Bars..... .s++. 8610 0..90 0 0 | Steet, Bessemer, Sheffield |-0 0 0..<4 0 0 
Do, refined ingot.. 95 0 0..0 0 0 Do., cast, She $e 0..28 0 o 

Yellow Metal, per Ib. .. 0 0 83..0 0 ¥ Do., best, do. 0..40 0 © 
Jron, pig in Scotland— Do, Spri o.2 0 6 
Be 1 cece -|' 618 0.0 00 Keg 0..0 0 0 
6 6 0.. 0 0 U Tin, Banca, pe O..L00 6 
008.00 0 Straits, fine 0..1450 0 
For arrival . o'( 9 06.00 © 
676.009 Engiish blocks... .... 180 0... 0 0 0 
650.0 00 BATS coc cecceese 14°90 VU... 0 OU OY 
600.00 0 Kefined, in blocks 1.00 U.. 0 0 & 

51¥ 0. 0 0 O Tinplates, per box, 229 

417 6.0 00 sheets, Londou— 

610 0..0 0 0 BO: CORE cc ccccccccee | 3216 O..138 © 

Pig in Yorkshire— 1X, ditto.. oO. 0 0 OW 
Bb coves ones) 6.8 O.. 6 FT S 1C, charcual 20 0..3 3 0 
No. B woe cesene 517 6... 6 2 6 TX. ditto..... ov 0.00 0 
No B cscceeseee 515 0.. 517 6 | Tinplates, per box, 

Refined metal... .... 8 0 0..9 0 0 sheets, Wales— 

Mar, Welsh,in London 12 0 0. 1210 0 IC. coke ...- 114 0..116 0 
in Wales ......-- 1O1W 0..11 0 0 IX. ditwo .. 18 v.72 3 0 
in Staifurdslire .. 1210 0..14 2 6 IC. charcoal.. s3a0.000 
in Glasgow 3 0 0.34 0 0 IX. ditto ..... ovv. 0 0 0 

Clevelan:t, com 1330 0..13 0 0 | Coke, Sheffield . 200.4800 
Best .. +00 $c 0.1310 0 V6. 290 
Best best -/14le 0.15 0 0 200.336 
Puddled .. -|/900..9 5 0 ecouo.0 00 

Yorkshire best -|/14 0 0..1410 6 ood.0 0 0 
common .. -|12l0 0..188 0 0 ol @O.100 

Roils in Wales ° lie Db ¢6..11 0 0 100.140 

in Cleveland ...../14 0 0..12 10 0 01 0.15 6 

in South Yorkshire lat 5 0..12 0 0 017 0..1 0 0 
Hlasgow seeeeeee | 1110 0-12 0 0 

pairs — | a BD. the & 80 

in Glasgow ......| 610 ..7 0 0 O15 o.. O14 

Sheets, singic, in Lndu |17 © 0..18 0 6 01s O..4 40 
in Staffordshire .. | 16 10 0..18 0 0 Derbyshire— . 
in Cleveland ..../1610 0..17 0 0 Converting ...... 1210 13 0 
in Yorkshire ...., 1510 0..17 10 © a O1. OF Ols & 

Plates in Yorkshire ../ 14 0 0..16 0 0 Best ordiuery ... 0.. 4 ” 
in Glasgow ...... ils) 0 0..17 0 0 Other sorts ..... 0.0L 0 

Hoops, first quality— | Lancashire— 
London...+. +... |14 0 0..15 0 0 House ..+5+++00e 8..1 5 0 
Wels cscs | 00.0080 Furnace . o..01) 0 
Birmingham .... | 0 6..15 0 0 > ¥.. oO 1) oe 
ttaffordsiure .... 0 0.14 0 0 0.0 0 0 
Cleveland... | 0 0..15 lo 05 « O 
VYorksiure 2 ..05 0..14 0 0 0%..0 0 © 

Sperm, body ... o.0 0 © 

ie irom ...ee. ,..13 10 0 Whale, South Seca. w..0 0 6 
Kivetiron .. -|43 0 0..138 10 0 We S uk iezée0s 0..% 0 © 
Angle and bulb... |/is 0 0..13 10 0 Brown ...eccceee | 2 0.3 V8 © 
Nailrods .. ° 4 0 BS, Bis cccave 0.0 080 
Ship plates 0 Olive, Gallipoli ...... i 0..4010 © 
Bs iler plate: . 0 Spanish..... .... \ 0.44 08 6 

Nailrods . ... +) a oe 0 Palm.... d 0.0080 
Yorkshire 0 Linseed... oO. 0 0 @ 
in Glasgow 0 v.00 08 @ 

Swedish........ 0 o.0 Oy 

Lead, Pig, Foreign pr. 0 0.45 0 © 

English, W.B. ° 0 0.0% 0 

Other brands 0 0.4510 © 

Sheet, milled 0 v.00 @ 

Shot, patent.. 0 0.0 0 6 

Red or minium ...... 0 0.0 0 6 

PRICES CURRENT OF TIMBER. 
1873. | 1872. | 1873. 1872. 
P Load. 45 £28\/£% £8 Per Load 4% £8 £8424 
Teak «0+ «seeeseeeed4 10 15 10/12 1013 10 Canada, Spruce Ist..11 1012 6 0 0 0 OF 
Quebec, red pine .. 310 5 0) 315 415 oe eee #9 OO OW 
Yellow pine... 3 5 60 4 5 415 Do, 3rd...... 815 915 eo 8 0 wo 
Pitch pine . 4 0 410, 0 0 0 0) New Brunswick....9 06 915 O OO @ 
Quebec, oak.....-..5 810 9 0} 6 O 6 5) Archangel, yellow ..14 10 1510 12 10 14 lo 
* Birch........ 5 0 6 0/315 5 0} Petersburg do...... 12 10 1310 121013 lo 
him . | 315 4 6) Fumland ..........810 910 615 715 
sh .. 0 0| Memel & Danwic ..0 6 6 0 0 0 0 6 
Dantsic& Memeloak 410 610) 410 6 10) Gothenburg, yel....1 
Wc +310 5 0/27 4 Oo}, WEEO ccvcece 
10 5 5) 0 0 © 0 | Gefle,yellow ......12 
0 4 5/3 0 8 10 || Christiania, best....10 0 14 10 16 0 12 10 
15 3 0/3 © 210) Other Norway......810 9 0000 
15 615) 0 © © O/) Battens,alisorts....710 810; 0 0 uv O 
0 610) 4 0 610) Firny.bds.,sq.otlin.s.d. sd.) a G. md. 
0 610}4 0 610|| Istyellow.. 012 6 won 4 
0410/0 0 0 0 | Istwhite........9 611 6) 8 6D EB 
© 9 0/7 010 0|| Yndqualities ....7 010 oj sos 
Lathwood, Dantzfm. 81010 0| 410 6 © || Staves, pr.sindrd.M. £5 £5) £8 £4. 
St. Petersburz]0 10 1110/8 @ 910+) Quebec pipe......97 10 100 0 | 85 0 87 lo 
Deals, C., 12ft. by Bf. 9in, | | -e-e34 036 0} 206097 0 
Quebec, Pine le ..20 025 06000 Baltic, crown pipex20 0 250 0 | 150 0 200 y 
2nd .....-.4 Wl 0 00 0 Brack ....+. Weo27-0) 000 
Brd..sceceeeed O11 OF 8 0 0 OF } 
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ITALIAN IRRIGATION. 


‘Since the completion of the Canal Cavour the Italian 
Irrigation Com have made great efforts in distributing 
the waters of the Po, and in extending the irrigation on 
the left bank of that river. 

In a former number of Tue Encinzer we gave a de- 
tailed report of a paper read before the British Association 
by Mr. P. Le Neve Foster, jun., ©.E., describing the 
branch canal “Quintino Sella,” opened last year for the 
irrigation of the Lomellina, The company have now un- 
dertaken to extend a branch of this canal into the centre 
of the Lomellina, where a large tract of country is literally 
barren and uncultivated from the scarcity of water. 

The firm of contractors—of which our countryman, Mr. 
Foster, is managing partner and engineer—have already, 
in the short space of three weeks, completed the excava- 
tion of this canal, which is 9 kilos. in length and 5 metres 
in width, and by the end of this month the bridges 


and other works in masonry will be commenced, and no | 


time will be lost in completing them, so as to make use of 
the canal for the coming spring irrigation. 
The large landed proprietors of the Lomellina in the 
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ON MEANS OF REDUCING THE CONSUMPTION 
OF FUEL BY OLD STEAM ENGINES. 
No. IL* 

Tue figures we have given above must not be taken as 
representing anything more than a very rough-and-ready 
method of coming at approximate conclusions ; indeed, we 
have no deubt that such of our readers as are versed 
in calculatious concerning the action of steam, have per- 
ceived from the first that they are based on an erroneous 
statement. They represent, however, a mode of calculation 
which is no! unfrequently used, and which we have delibe- 
rately adop‘ed for a twofold purpose. It rendered it pos- 
sible to convey a good idea of the nature of the problems 
to be solved without confusing the minds of those not 
specially wel) acquainted with the theory of the steam 
engine by statements concerning absolute steam pressure; 
and by its use we shall, furthermore, be enabled to convey 
a lesson to te student which, we believe, covld not other- 
wise have veen so well taught. But it is time now to 
explain the proper method of calculating the action of 
steam in a MacNaughted or compounded engine. We shall 
still adhere toe the simplest language that is consistent with 


meanwhile are not idle, and are now busily engaged in | clearness of «xpression, and we trust that our younger 
levelling and preparing their fields, which, in many places, | readers wil! compare the results of both methods of cal- 


are little better than bare 
sandy tracts, for the rice 
cultivation. 

The irrigation of the right 
bank of the Po—which, up 
to the present time, has 
been almost neglected—will 
at length derive some benefit 
from the waters of this 
river, and the rich alluvial 
deposits which it brings 
down in its course will 
doubtless be turned to good 
account for agricultural pur- 


poses, 

The Italian Irrigation 
Company have now under- 
taken the “ Agro Casalere,” 
or plain, extending from the 
foot of the Monfezzato Hills 
from Casale to Valenza, the 
drainage line of which is the 
Po. The new canal will be 
derived from the Po at a 
point called “ La Pastrona,” 
where a weir will be thrown 
across, about 3 kilos. above 
the town of Casale. Follow- 
ing the course of the river 
for a distance of about 
2kilos., the canal will be 
protected against floods by 
strong embankments faced 
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at a little less than five-eighths stroke, say 1°65. On referring 
to a table we find that the hyp. log. of 1°65 is 500. To this 
we add 1, getting as a result 15. We multiply this 
by the initial pressure, 331b., and divide by the 
ratio of expansion, 1°65, the calculation standing thus :— 
i+hyp. bor 500 x 33 — 30 1b. as the avecage pressure 
"00 
throughout the stroke ; and this would be the effective 
pressure provided the vacuum were absolute, and that 
there was no back pressure in the cylinder. But in prac- 
tice there is always back pressure and imperfect vacuum. 
For this an allowance of about 3} Ib. should be made, and 
consequently the net average effective pressure will 
30 lb. — 3°5 Ib. = 26°5 Ib. It will be seen that in the calcula- 
tion of the power of the engine — given, we, by 
roughly taking the nn pressure of 18 lb, steam cut off 
at about five-eighths stroke as 13 Ib., and adding 12 Ib. for 
vacuum, arrived at an average pressure of 25 Ib., which was 
for our purpose a sufficiently close approximation to the 
true pressure. Indeed, owing to condensation in the 
cylinder, leakage, &c., the ave pressure would in 
practice be found more nearly 25 Ib., or even 24 Ib., than 
26°5 1b. Therefore, for calculations where the steam is 
but little expanded, the method of working embodied by 
using the pressure of the 
steam above the atmosphere, 
and adding 11 Ib. or 12 Ib. for 
vacuum, is near enough for 
most purposes, although, as 
we have explained, it is radi- 
cally erroneous in principle. 
So far we have had to do 
3 pes gs a condensing engine, 
; and it is tolerably ciear that 
/ we are right in taking the 
} 








absolute pressure as the ini- 
tial pressure; but it will, 
perhaps, not be at all so clear 
to some of our readers that 
we are correct in doing the 
same thing when we have to 
deal with non-condensing 
cylinders. It is aay 

k 
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YZ serted, a oe the 
pressure of the atmosphere 
“YY against the piston is balanced, 
) so to speak, by the atmospheric 


< load on the safety valve ; and 
~ this assumption is strength- 
ened by statements contained 

in too many text books of the 

\ —_ steam engine.* The pressure 
ices to be dealt with in all cases is 
the absolute pressure, and it 
matters nothing as regards 
this statement whether we 
have to deduct 1 Ib. or 15 Ib. 
for back pressure. The small 
cylinder of a MacNaughted 
cotton mill engine may be 
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ing the town of Casale, the 


easterly direction after pass- | 
canal will divide into two | 





branches near the moat of 
the citadel. (See map.) 

The first, or high level canal 
skirting the foot of the hills 
to Occimiano, will serve to irrigate the upper lands, whilst 
the low level branch, after a fall of 362 metres, will join 
the Rivo Gattola at a short distance below the Pel of 
the Madona del Tempo, and by means of this channel its 
waters will be distributed to the low-lying districts of Fras- 
sinetto, Ticinetto, Valmacco, and Bozzole. 

The principal canal from the head works to the “ Parti- 
toze,” or sluice-house, which will regulate the distribution 
of the water to the high and low level canals, will be 3206 
metres in length, with a width of 8 metres at bottom, and 
sides sloping 1} to 1 for the first 500 metres, and 1 to 1 
for the remainder. The depth will be 2 metres, and fall 
0°40 per 1000 for the first 500 metres, and 0°30 for the 
remainder, 

The high level canal, which, for the present, will be 
10,541 metres in length, will be 7 metres in width for the 
first 1056 metres, when it will be reduced to 6 metres in 
width for a distance of 1164 metres; 5 metres for a 
length of 2096 metres, 4 metres for a distance of 2980 
metres, and the remainder only 3 metres in width. The 
depth will be 1°50, with a fall of 0°25 per 1000. 

he low level canal, after leaving the “ Partitoze,” with a 
fall of 3°62 metres, which will afford abundant motive power 
for industrial purposes in the immediate vicinity of thetown, 
will be 5003 metres in length. For the first 4130 metres 
of its course the breadth will be 5 metres, and the re- 
maining 873 metres it will be 4 metres in width. 

The gradients of this canal will be 0°30 per 1000 for 
903 metres, 0°25 for 3218 metres, and the remainder of 
880 metres, with a fall of 0°50 per 1000 to the point, when 
it will join the Rivo Gattola. This channel will probabl 
be mae and widened. The works, which now will 
shortly be commenced, do not include the head works and 
the first 500 metres of the principal canal, and are esti- 
mated to cost 586,000f. The designs for the head 
works, which will include the massive weir across the Po, 
the regulating outlets, and river embankments, are not yet 
ne of by the Minister of Public Works. 

e surveys and plans of this canal have been prepared 
y’s district engineer at 


by Sig. F. Patriaca, the com 
jate superintendence the 


Vercelli, under whose imm 
works will be carried out. 





SoutrH Kensincton Musrevum.— Visitors during the week ending 
February 8th, 1873 :—On Monday, Tuesday, Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 7612; Naval and other col- 
lections, 810 ; on Welinesda: , Thursday, and Friday, admission 
ae a a.m. to 4 > Seats 2 3 Ni 


. ; iret, 3 average corresponding w 
hws total from the opening of the Museum, 
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culation—that which is wrong with that which is right— , 


with care and profit. 


The error, then, contained in the preceding calculations | 


results from the improper use made of the word “ pres- 
sure” and its relations to “ vacuum.” 
intended to determine the powers of steam engines using 
steam expansively we must if we would be accu- 
rate, deal not with the pressures indicated by gauge 
or safety valve, but with the absolute pressure above 
a pure vacuum. To ascertain what this pressure is, 
it is only necessary to add to the steam gauge pressure that 
of the atmosphere at the time, and this is always done 
when minute accuracy is uired. As, however, the 
barometer varies from day to day, it is usual in practice to 
take the absolute pressure of the steam as being represented 
by the gauge or indicator pressure, plus 15 1b. ; thus what 


is commonly called 301b. steam is 45 1b. steam, 100 Ib. | 


steam is really 115 lb. steam,and so on. In order to obtain 


the — pressure of. steam throughout a stroke, the | 
an is to use a table of vo logarithms, | 


simplest p 
We are aware that many of our readers shriuk from the 
very name of a logarithm as something transcendentally 


abstruse. We may reassure them, however, by stating | 
that for all purposes concerning the use of steam expan- | 


sively, hyperbolic logarithms and their use present no 
difliculty whatever. 
on the steam engine in the shape of a small table. In one 
column we have the ratio of expansion, in the other certain 
figures, consisting either altogether of decimals, or of a 
whole number and a decimal. It forms no part of our 
present purpose to explain how these whole numbers and 
decimals, which are the hyperbolic logarithms—usually 
written “ hyp. logs.”—have been calculated. It suffices to 
say here that by adding 1 to the hyp. Jog. of a given ratio 
of ae multiplying the result by the initial pressure, 
and dividing by the ratio of expansion, we get the average 
pressure throughout the stroke of an engine working steam 
expansively, Having premised so much, we now 
proceed to calculate in the proper way, the power of the 
engine we have already selected as illustrating what we 
have to say concerning the compounding of cotton mill 
engines, The area of the piston of this engine is, omitting 
fractions, 1256 square inches. The initial pressure of the 
steam on the piston at the commencement of the stroke is 
18]b. above the atmosphere; but as we have just 
explained, we must deal with its absolute pressure only. 
In other words, we must call it 331b. The steam is cut off 


In all calculations | 


They are supplied in most treatises | 


ordinary non-condensing en- 
gine the average pressure 
being calculated according to 
the rules already laid down, 
and a deduction being then 
made for the back pressure, 
which will be the same as the average gross pressure on the 
| large piston, plus that caused by the resistance encountered 

by the steam in passing from one cylinder to the other 
Thus, let us suppose that our 40in. cylinder is compounded 
with one of half the capacity, working with 50 1b. steam, 
| expanded three times; in other words, cut off at one- 

third of the stroke. The total initial pressure is 651b., 
| the hyp. log. of 3 is 1°099, and the piston area is 627in. 


Then | + hyp. log. 1099 X 65 — 45.478 or say 45°47 Ib. 


4 
| 
a | regarded as the cylinder of an 
! 
| 


3 

and 45°47 x 627 = 28,5091b. We have next to determine 
what the average pressure in the large cylinder will be, 
and by deducting this from the 45°47 lb. we shall get at 
the effective average pressure on the small piston, and we 
shall then be in a position to determine with the greatest 
ease what the main results of MacNaughting the engine 
will be. 

The total pressure of the steam admitted to the small 
piston was 651b.; this being expanded three times, the 


= 21°66. The action of the small 


| terminal pressure is 


| cylinder with regard to the low-pressure cylinder is in 
some respects analogous to that of a reducing valve. It is 
a complex operation to determine accurately what the 
pressure on the large piston will be at any portion of its 
| stroke other than the beginning and end, because steana is 
being continually delivered from the small cylinder to the 
| large cylinder. In effect, however, the action will be so nearly 
that which occurs in a cylinder — steam expansively 

without compounding, that we may apply the ordinary rules 
| proper in that case to the case in hand, and consider the 
| ratio of expansion in the large cylinder as remaining 
unaffected by the presence of the small cylinder. Then 
1 +hyp. a X 21°66 — 19-7 nearly as the average pres- 
sure in the large cylinder. It is impossible to predicate 
with accuracy what the resistance to the flow of the steam 


and the back pressure due to this will be fur any particular 








* We have now lying before us a set of questions and their solu 
prof of math ti some emi , and 
e intended as a text book for the use of 





the 

80 lo., the cut off oe ae Oe en teat. 
If the 80 lb. here stated is absolute =. it is clear the pressure 
Se She Sepp enter oon enety SO sy yy 
Fomething under 961b, instead of 43 1b. The 











* [We have called this paper No. II., but it was intended by the | 
writer to constitute the portion of No. I. to the pres- 
sure of other matter on our we wore unable to publish it in our lagt 
impression, although much of it was in type.—Eb. i : 
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case. We may therefore assume that the average resistance 
offered to the small piston will be 20 1b. per square inch as 
well as any other figure, and deducting this from 45°47, we 
have 25°47 Ib. as the gross effective pressure on the small 
piston, and 627 x 25°47 = 15,969 Ib., and the average 
effective pressure on the large piston will be 19°7 Ih—3"51b. 
back pressure and imperfect vacuum = 16:2 X 1256 = 
20,347 lb. 

The power developed in the large cylinder will be 

20,347 X 280 _ Hon : . si 
=172'6-horse power, while that developed 

33,000 

15,969 x 280 _ 

33,000 
135°5-horse power, and the total power will be 308-horse 
power instead of 371-horse power, as shown by the rough- 
and-ready mode of computing. ‘The deductions which we 
have already drawn are, however, obviously unatiected by 
this circumstance. The introduction of the new cylinder 
largely increases the power of the engine unless a much 
greater measure of expansion than six times is adopted ; 
and it is certain that in most cases this augmentation of 
power will constitute a positive evil, in a way which we 
have already explained. The calculations show further- 
more that when the small cylinder is about half the 
capacity of the large cylinder, and steam is cut off at one- 
third stroke, the results are satisfactory as regards the 
amount of power developed in each cylinder, which is 
nearly the same, as it should be. We are disposed to 
believe that in cases where a considerable augmentation of 
power is admissible, the small cylinder should be always 
made about one-half the capacity of the large cylinder when 
the boiler pressure is about 50 1b. on the square inch. 

We have now to consider what the initial strains are, 
but this isa very simple matter, and to save space we have 
not thought it necessary to reproduce the calculations by 
which they are ascertained. They are as follows :— 


in the high-pressure cylinder will be 





Effective initial pressure on single cylinder non-com- Ib. 
ee er eT ee mere oP 
Effective initial pressure on low-pressure piston of com- 
a a a mr er fo 
High-pressure piston of compounded engine (27,174 
49,983 


From which it appears, as we have already stated, that a 
very considerable extra strain will be thrown on the 
crank, crank shaft, &e. The new element of irregularity 
introduced, will also be very serious. We have now nearly 
half the power developed by an engine expanding steam 
three times, instead of the whole power being developed 
by an engine whose ratio of expansion was 1°65; and as 
the pistons act together, and the engines do not divide 
the strains as would be the case if they worked at 
right angles, it follows that the irregularity introduced 
will be sensible. The initial strains are, however, 
greatly reduced ; for it will be seen that the initial strain 
which would be caused by admitting steam of full boiler 
pressure on the large piston would amount to not less than 
76,6161b., which would suffice to break down most old 
cotton mill engines. 

So far we have dealt with the subject as though there 
was but one method of compounding a cotton mill engine, 
viz., putting in a second cylinder. There is, however, 
another and much better expedient available, which we 
shall now proceed to explain. 

Instead of putting in a second cylinder, Jet a trunk 
be fitted to the existing piston. Steam at full pressure 
will then be takei on the annular space round the 
trunk to effect the down stroke, and this steam will then 
be allowed to expand below the piston on the larger area 
to effect the up stroke. By adopting this arrangement we 
have instead of a new cylinder, slide valves, connecting pipes, 
piston-rod, parallel motion, &c., only a new cylinder lid and 
stufling-box to suit the trunk. This last will consist of a 
cylindrical casting, turned up outside, closed top and bottom, 
slipped on the existing piston-rod, and bolted to the 
existing piston. The trunk being of course made steam 
tight on the rod at the bottom, nothing whatever about the 
piston or rod will need alteration. As regards the valve gear, 
in cases where the long slide, or its equivalent two short 
coupled slides, is used, nothing need be altered about the 
ports. A new slide will be required at one end, blind to the 
exhaust port. The steam will flow through this slide from 
the top to the bottom of the cylinder, instead of escaping to 
the condenser. The construction of this kind of slide is so 
well known to every engineer that we need not stop to 
explain it. The old eccentric gear, &c., will all come 
in without any, or, at worst, the most trifling altera- 
tion. In engines working with double-beat valves the 
cam gear will need a little alteration, and one or two new 
castings may be necessary, but the changes will still be 
very small. We have little hesitation in stating that an 
engine might be compounded on the trunk system without 
entailing a stoppage of more than two or three days, and 
at a cost of about one-fifth of that which would be entailed 
by MacNaughting it. The objection which will be urged 
against this arrangement is the large stuffing box, but this 
is really of no moment whatever. We have only to refer 
our readers to Messrs. Penn’s practice with trunk engines 
of all possible dimensions to demented this fact. The 
trunk system of compounding, iu a word, preseuts advan- 
tages possessed by no other arrangement which can pos- 
sibly be suggested—whether as regards convenience, effi- 
ciency, compactness, or sinall first eost. We must reserve 
for another article a consideration of the proportions which 
should be given to the trunk. Q 


Sree, Guns.—We believe that important artillery experiments 
are to come off at Tarbes in the course of a few weeks, unless an 
untoward accident should have disarranged the plans of the French 
military authorities. Everything was ready, or nearly so, for the 
trials, when the news came that one of the steel guns under 
experiment at Bourges had burst. This accident has caused a 
good deal of disappointment at head-quarters, though it is possible 
that the accident may have been the result of some mistake being 


made in the loading of the piece, as at the time 1+ vccurred some 
of the —T acquainted with the peculiarities of the gun were 
presen 


CHEMICAL SOCIETY. 
Thursday, February 6th, 1873. 
Dr. WILLIAMSON, F.R.S., Vice-President, in the chair. 


Arter the minutes of the previous meeting had been read and 
confirmed, and the donations to the Society announced, the names 
of Messrs. James Walker Montgomery, Alexander Bottle, Richard 
Joseph Deely, and George Ainsworth were read for the first time. 
For the third time, Messrs. Charles Lees, John Abigal Bower, 
Miles H. Smith, George Frederick Schacht, Alfred J. Cownley, 
and Walter E. Koch, who were balloted for and duly elected. 

The first communication was from Dr. H. E. Armstrong ‘‘ On 
the Action of Sodium on Aniline.” The author said that he was 
induced to Jay before the Society the results of his experiments 
on this subject made some years ago, as Messrs, Merz and Weith 
had recently stated that sodium had no action on aniline. This 
was correct for temperatures below the boiling point of aniline, 
but when the two substances are heated in a sealed tube to 
200 deg. the sodium disappears, hydrogen is evolved, and a 
colophonium-like substance produced, which appears to be a 

‘6 H; ‘s Hs 

mixture of Ny Na and Ni Na It darkens when exposed to 
, H Ni 

the air, and is decomposed by the action of water, with formation 
of sodium hydrate and reproduction of aniline. With methyl- 
aniline the action is only partial even at 250 deg., and with ethyl- 
aniline there is no action even at 300 deg. The simultaneous 
action of potassium and carbonic anhydride on aniline gives rise 
to potassium carbonate and diphenyl carbamide Nz (Cg H;)2 H2CO. 
The latter substance, however, is not always produced, and even 
under favourable circumstances the amount is but small. 

The chairman, after thanking Dr. Armstrong for his interesting 
communication, announced that a paper “‘ On Anthrapurpurine ” 
would now be read by the author, Mr. W. H. Perkin. 

After adverting to a paper in which he had menticned the exist- 
ence of another colouring matter, differing from alizarine, which 
was present in crude artiticial alizarine, the author stated that he 
had endeavoured to extract it by repeated crystallisation of the 
alizarine from various solveuts; but, although its solubility 
differs considerably from that of alizarine, he had been unsuccess- 
ful. The method of preparation ultimately adopted was .to 
dissolve the crude colouring matter in a dilute solution of sodium 
carbonate and agitate it with freshly precipated alumina, which 
removes the alizarine in the form of a lake and then precipitate the 
impure anthrapurpurine from the filtered solution by hydro- 
chloric acid. This product was purified by repeatedly boiling it 
with alcohol, crystallising the residue from glacial acetic acid, 
boiling it with alcoholic soda, and decomposing the difficultly 

luble sodium pound thus formed with barium chloride. The 
barium compound was, lastly, decomposed by sodic carbonate, and 
the resulting purple solution precipitated by hydrochloricacid. The 
product obtained after being crystallised two or three times from 
glacial acetic acid was found to have the composition Cy Hs O,. 
Anthrapurpurine sublimes with partial decomposition when 
heated, is difficultly soluble in alcohol and in ether, but more 
soluble in hot glacial acetic acid which deposits it in tufts of orange- 
coloured needles, When heated with acetic anhydride to 150deg. 
it dissolves, forming triacety/unthrapurpurine Cu H; (C2 H; O)3 
O; = C2 His Os, a substance crystallising in pale yellow glistening 
scales which melt at 220 deg. to 222 deg. It is moderately soluble in 
glacial acetie“acid, and is decomposed when heated with alkalis, 
anthrapurpurine being regencreted. It dissolves in strong nitric 
acid, forming a dark yellow svlution which yields a pale brown 
precipitate when diluted with water. Diacetylalizarine, treated 
in a similar manner, yields a crystalline compound which dyes 
alumina mordants a bright orange. By treating anthrapurpurine 
with benzoyl chloride a corresponding crystalline tribenzoylanthra- 
purpurine, Cis Hy (C; H; O);O; = Cs; H20 Og, is obtained of a dark 
yellow colour. It melts at 183 deg. to 155 deg., and is moderately 
sokuble in glacial acetic acid. From these results theauthorinferred 
that anthrapurpurine may be regarded as anthraquinone in which 
three of hydrogen ure replaced by three of H O, so that it would 
have the formula ('), H; O. (HO);, and is probably derived from a 
trisulpho acid of anthraquinone. When heated with aqueous 
ammonia to 100 deg. a dark purple coloured compound is obtained 
which is probably isomeric with Dr, Stenhouse’s purpurein. The 
author also gave a brief account of the action of bromine and 
nitric acid on anthrapurpurine, and concluded with a description 
of the absorption spectra of anthrapurpurine, and of its dyeing 
properties. The paper was illustrated by many striking experi- 
ments. 

Dr. Williamson, in thanking Mr. Perkin for his interesting con- 
tribution to the history of colouring matters, said it was a matter 
of surprise to him that the author exhibited such activity in con- 
tributing to the extension of the domain of science, whilst he was 
at the same time conducting manufacturing operations on an ex- 
tensive scale. 

The next paper, on “‘Isomerism in the Terpene Family of Hydro- 
carbons,” was read by the author, Dr. C. R. A. Wright. The in- 
vestigation detailed in the paper was made with the hope of ob- 
taining some insight into the isomerism of the various members of 
the terpene hydrocarbons, and for this purpose the oils of nutmeg 
and orange peel were selected for examination. By careful frac- 
tional distillation of the former, hydrocarbons boiling between 
163 deg. and 166 deg., and 173 deg. and 177 deg. were cbtained, 
also an oxidised substance, the my:isticol of Dr. Gladstone, boiling 
between 212 deg. and 218 deg., but this appeared to become poly- 
merised by repeated distillation, On treating the fraction between 
163 deg. and 166 deg. with concentrated sulphuric acid to poly- 
merise the terpene, a certain quantity of a hydrocarbon boiling 
between 175 deg. and 177 deg. was ultimately obtained. This, 
which amounted to about 8 per cent. of the product, had all the 
properties of cymene. . 

On fractionally distilling the oil of orange peel almost the whole 
passed over between 175 deg. and 180deg., the proportion of the 
oxidised constituent corresponding to myristicol being but very 
small. The hydrocarbon, /esperidine, from this oil did not 
appear to contain any cymene, as it yielded no terephthalic acid on 
oxidation. On submitting it to the action of potassium dichro- 
mate and sulphuricacid, much carbonic acid wasevolved andasome- 
what viscid oil remained, which, by fractional distillation, yielded an 
oxidised compound, Cip Hig O. ‘The hydrocarbon from nutmeg oil 
boiling between 163 deg. und 166deg., when treated in a similar 
manner, yielded a small quantity of an oxidised substance closely 
resembling myristicol. by the action of dilute nitric acid on 
hesperidine, /esperisinic acid, an acid analogous to camphresenic 
acid, was obtained, whilst the hydrocarbon trom nutmeg oil by 
similar treatment yielded toluic and terephthalic acids, and a new 
acid, myristicinic acid. Hesperedine combines readily with gaseous 
hydriodic acid, but does not form a crystalline compound, and 
when treated with hydriodic acid and phosphorus becomes polyme- 
rised. The author infers from the results of his examination that 
the hydrocarbons from turpentine, nutmeg oil, and orange peel, 
are truly isomeric, and concluded his paper with some,remarks on 
the possible dissected formule for the isomerides of the general 
formula Cio Hic. 

The chairman, after thanking the author for his elaborate 
research on this interesting and important subject, adjourned the 
meeting until Thursday, 2Uth February, when the following papers 
will be read :—‘‘ On Aurin,” by R. 8. Dale and Dr. C. Stor em- 
mer, F.R.S. ; “‘ Researches on the Action of a Copper-Zinc Couple 
on Organic Bodies—I. on Iodide of Ethyl,” by Dr. Gladstone and 
A. Tribe; ‘‘Solidification of Nitrous Oxide,” by Mr. Wills; 
** Action of Hydrochloric Acid on Codeine,” by Dr, C. R. A. 
Wright. 








Tue Lonpon AND County Bank.—The half-yearly report of 





this bank has just been published. It is of a very satisfactory 
character, 





AMERICAN SOCIETY OF CIVIL ENGTNEERS. 


A REGULAR meeting of this Society was held at its rooms in New 
York, January 8th. A paper by Charles B. Richards, M.E., of 
Hartford, Connecticut, recording ‘‘ Experiments on the Resis- 
tance of Stones to Crushing,” was read. 

The specimens tested were old and dry samples, well selected, 
of various American building stones, worked into lin. and 1}in. 
cubes, with flat and smooth faces. The testing machine used was 
built after a long experience with two smaller and similar 
machines. 1ltis arranged to weigh the strains upon a sensitive 
platform scale of 50 tons capacity, and is well adapted to quickly 
give accurate results. The specimens were crushed between the 
plane faces of two hardened steel hemispheres, the curved portions 
of which were seated in corresponding cavities of steel blocks fixed 
in the machine. Single thicknesses of ‘ lace ” leather were inter- 
posed between the stones and metal surfaces, thus the pressure 
was uniformly distributed ; it was in all cases applied to the faces 
of the cubes parallel to the natural bed of the stone, and carefully 
increased to rupture by pouring shot into the hollow weight by 
which the strain was caused. Tables were presented giving the 
minimum, mean, and maximum resistance to crushing per square 
inch of the specimens tested. Sixteen specimens of granite from 
six quarries gave from 86201b. to 15,6221b. minimum, 9838 Ib. 
to 18,778 lb. maximum strength ; fourteen specimens of sand- 
stone from three quarries gave from 58061b. minimum and 
8956 Ib. to 10,923 lb. maximum strength ; and ten specimens of 
white marble from three quarries gave from 3905 lb. to 12,917 lb. 
minimum and 59761b. and 13,972 ib. maximum strength, each 
being lin. cubes. The specimens failed by breaking up into 
slender prisms and pyramids with axes normal to the pressure, 

A brief paper by F. Collingwood, C.E., of New York, upon 
** Rock Drilling,” was also read. 

‘In it was stated that a percussive steam drill, with 3in. cylinder 
and 6in. stroke, making 300 to 375 strokes per minute, would drill 
in the coarse gneiss rock, common on New York Island, 1gin. 
holes 3in., 1gin. holes, 4}in., and lin. holes 5in, per minute. 

Joseph P. Davis, C.E., of Boston, Mass., compared the late 
Chicago and Boston fires, and suggested a question for discussion, 
and one on which information is much needed, namely, fires and 
their management ; the best methods for puttingjthem out. 

Upon the motion of M. N. Forney, M.E., of New York, a com- 
mittee consisting of Messrs. Ashbel Welch, of Lambertville, N.J.; 
John Griffin, of Phcenixville, Pa.; Max Hjortzberg, of Chicago, 
lll; and two others to be named by the chairman, were appointed 
to make an investigation by means of a circular of inquiry sent to 
each member of the Society, and by such other methods as the 
committee may choose to adopt to determine the following points : 

(1) The best form for standard rail sections for the railroads 
of the country. (2) The proportion which the weight of rails 
should bear to the maximum loads carried on a single pair of 
wheels of locomotives or cars. (3) The best method of manu- 
facturing and testing rails. (4) The endurance, or, as it is called, the 
“life ” of rails. (5) The causes of the breaking of rails while in 
use, and the most effective way of preventing it. 

The committee is to report the results of their investigations at 
the next annual convention of the Society. 





EXTRAORDINARY DEMAND For BoILer TuBEs.—As an evidence 
of the extraordinary demand for boiler tubes during the last year, 
we may state that Messrs. Marshall and Wylie, Glasgow Tube 
Works, received orders for more than 300,000ft., or about fifty-six 
miles, an amount of business, perhaps, unprecedented in the trade, 
although the prices are about 110 per cent. higher than they were 
fifteen months since. 

PRIzE FOR SteEL.—(1) The council of the Society of Arts have 
resolved to award the gold medal of the society to the manufac- 
turer who shall produce and send to the London International 
Exhibition of 1873 the best collection of specimens of steel suitable 
for general engineering purposes. (2) The specimens exhibited 
must include a complete illustration of the application of the 
varieties of steel submitted. (3) Each manufacturer should send 
with his specimens a statement of the nature of the tests he has 
applied to each kind of steel submitted, and give the results of 
such tests, (4) The samples tested are to be exhibited together 
with duplicate samples, or portions of the same samples; these 
will be submitted to tests should the council consider it desirable. 
(5) The council reserve to themselves the right of withholding the 
premium, in the event of the specimens exhibited not being 
sufficiently meritorious. 

SLEEPING CaRRIAGES.—The North British Railway Company 
are about to put sleeping carriages on their line, and the first was 
tested last week by certain of the directors and officers of the line 
and a few guests. The carriage has been designed and arranged 
by Mr. James Ashbury, chairman of the Ashbury Railway Carriage 
and Iron Company, and constructed by that eminent firm at their 
works in Openshaw, Manchester. It is 30ft. long and 7ft. Gin. 
wide outside to outside, and 6ft. 10in. in height from the floor in 
the centre inside to the under side of the roof. The body is 
divided into a second-class compartment at one end, a luggage 
compartment at the other, and the centre fitted up as two first- 
class saloon compartments with communicating lobby between 
them. On one side of this lobby a lavatory, and at the other side 
a closet, are provided ; a water tank on the roof giving supply for 
both. The interior of the first-class compartments are panelled 
on the sides and roof with silver and walnut wood, with mouldings 
of ebony and gold, all being French polished. The seats and backs 
are trimmed with crimson Utrecht velvet, on a basis of spring 
mattress with sofa springs, and horsehair stuffing. The seats and 
backs, of which there are three in each compartment, are by a 
very ingenious yet simple arrangement made so that the seat will 
fold up, and the back, by a slight pull, come forward and fall 
down, forming a comfortable bed 6ft. 3in. long with pillow or 
cushion. ‘This, when not required, is by a very slight lift replaced 
in its original position, and the seat again resumes its usual form 
as in a first-class carriage. The lavatory is furnished with a large 
mirror, a lamp, a tap for filtered water in connection with a filter 
fixed in the roof of the carriage, a large marble washbowl, roller, 
and hand towels, combs, brushes, and other toilet requisites, 
The closet is also fitted up with a large mirror, lamp, and other 
requisites. The first-class compartments are provided with 10in. 
roof lamps, which are also fitted with hoods to obscure the light 
when it is not required at night. The whole of the furniture and 
mountings in the first-class compartment, outside and inside, are 
silver plated, and of the most ig oh designs. The carriage can 
be ventilated as required atthe bottom or top by movable louvres 
and slides, and is carpeted with the best pile carpet on a layer of 
kamptulicon. The glass in the lavatory and closet windows are 


ornamentally obscured, and also provided with sliding and louvre 
blinds. The interior of the second- compartment is painted 


and, grained oak, and the seats and back-rest covered with rep 
and stuffed with horsehair. An 8in. roof lamp is provided in this 
compartment, and the upper above the back-rests are high] 
varnished, being uniform with the North British Railway second- 
class stock. The whole of the framing and external panelling are 
of selected Moulmein teak, the soles being strengthened by exterior 
plates of iron the whole length and dep’ cone. thick, through 
which the whole of the bolts securing the axle-guards and other 
iron-work necessary for the construction of the under-frame 

and oe ere secured, The under frame is mounted on 

pairs of 's wood centre wheels, 4ft. diameter, with wrought 
iron bosses and steel tires, all of the most improved construction ; 
with bearing springs, er rod, axle box, and all requisite iron- 


work—as knees, irons, &, The body is secured to the under- 
frame by both body cushions placed 


indiarub! 
between the under frame the double bottom of carriage body. 
The whole of the exteriur of the body and under frame is hi 
varnished with the best body varnish. The roof is covered with 
strong canvas, bedded in white lead, and thoroughly well painted, 
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ON THE CONSTRUCTION OF DOCK GATES. 
2 No. IL. 


BEFORE proceeding to describe the different systems of con- 
struction , dock gates which have been used at various times, 
we may briefly refer to those of wood belonging to the old 
method. They were built upon the same principle which cha- 
racterised the gates used for canal locks. The oldest consisted of a 
frame formed of a single or double diagonal beam acting as a strut, 
with a horizontal top and bottom and intermediate pieces, and 
the whole lined over with planks usually placed parallel to the 
diagonal brace, and thereby weakening the intermediate joists. 
Afterwards, when wrought iron began to take its place among 
constructive materials, the diagonal timber stay was replaced by 
a double brace of iron, and the planks forming the skin arranged 
vertically. In Figs. 1 and 2 are represented the timber gates of 
the tidal dock at Dunkirk. They were put up in 1856, and 
present some peculiar features worth noting. Each leaf has a 
double brace of oak, d (see Fig. 1), which is attached at the 
lower end to the pivot-post, and is connected at the upper with 
the top horizontal beam a, at a point distant from the pivot-post 
about two-fifths of the length of the top beam. An iron tie is 
introduced here to strengthen the frame between this point and 
the pivot-post. A diagonal tie also connects this s point with the 
bottom of the mitre-post. On referring to Fig. 2 it will be seen 
that there are nine intermediate cross beams, C ‘and Cl, These 
are of red deal, and form with the top and bottom beams 
ten spaces varying in height from 0°82ft. to 2°34tt. Each 
beam is composed of two pieces halved into one another, 
one straight on the outside extending from pivot to 
mitre post, a distance of 35ft., and the other curved 
on the inside, having a length of 29°5ft. The connec- 
tion with the posts is made by tenon and mortice joints very 
strongly framed and bolted together. There are five uprights e, 
on the inside, 12in. by 10in., and five, /, on the outside 12in. by 
4in., which are bolted together through the leaf and strengthened 
by iron straps. These uprights, together with the two skins, 
hold the cross beams all together, and also serve as guides to 
three sluices, k. The position of these is arranged so that their 
apertures do not interfere with the tie-rods. Each sluice, which 
is in the form of a Venetian blind, has four openings a, 0°82ft. in 
height, and 3°28ft. in width. Two of the sluices have a 
width of opening equal only to 2°9ft. The ironwork of each 
leaf comprises large iron straps at the junction of each post, and 
the lower horizontal beam, with three vertical branches, two of 
which are attached to the post, and the third to the tie. The 
top beam is fastened to the posts with a hoop, the arms of which 
are bolted to the beam, one on each side. There are also two 
longitudinal tie-rods 2in. in diameter, running from one post to the 
other, and holding the frame together horizontally. The foot 
of the hinge or pivot post is furnished with a socket of bronze 
resting upon a pivot of the same metal let into the stonework. 
The top of the post is secured in the vertical groove by means 
of an iron collar held in place by two tie-rods, which are forged 
out and fastened by gudgeons to a large block of solid masonry. 
Five wooden blocks are conveniently arranged upon the upper 
cross beam, and four intermediate ones, to take the thrust of 
the secondary gate when its services are required. 

The principal dimensions of these gates are as follows :— 
Width between side walls, 68°88ft.; height of the top beam of 
leaf above cell, 23°09ft.; length of a leaf on the curve, 38°63ft.; 
total height of leaf, 23°78ft.; thickness of leaf in the middle, 
including skins, 3ft.; thickness of leaf to the right of posts at the 


ends, 1°64ft.; thickness of skin of fir on the inside, 4in.; thickness ; 


of skin of oak on the outside, 2°4in.; breadth of pivot post, 2°56ft. ; 
breadth of mitre post inside, 1°83ft.; outside, 1°31ft.; depth of 
bottom beam, 1°39ft.; depth of top beam, 1°47ft.; depth of four 
cross beams C!, 1°14ft.; depth of four cross beams C, 098ft.; 
diameter of hinge post at top inside collar, 1-50ft.; dimensions of 
braces d, 1°31 x 0°81ft.; thickness of secondary gates h, 1°39ft.; 
depth of side} recesses, 5°57ft. In the cambered gates, or main 
gates, as distinguished from the secondary gates, there are 
1550 cube feet of native oak, and rather a larger quantity of 
red deal. The iron work, including nails, weighs nearly twenty 
tons. There is about one and-three-quarter tons of cast iron and 
nearly a ton and a-quarter of copper and bronze. The total cost 
of the curved or main gates is £1960. The secondary gates are 
very much lighter in construction, as can be seen from Fig. 1, 
and their cost is £760. The whole cost is £2960, which is thus 
made up :—Main gates, £1960; secondary gates, £760 ; appa- 
ratus for working gates, £240. In Fig. 2 the line F represents 
the level of low water, and E that of high water. There was 
an extra sum in the actual carrying out of these works which 
brings the total up to £3280. Every year a coating of paint or 
tar is given to the gates, and the “nailing” has been always 
found in good condition. 

In Figs. 3 and 4 are shown in plan and section the gates for 
the wet dock of Saint-Nazaire. The opening is 81ft. between side 
walls, and the gates deserve the attention of engineers from the 
fact that they have no posts strictly speaking. All the horizontal 
cross beams are prolonged at one end to the vertical groove in 
the recess, and at the other to the point of contact with the other 
leaf, terminating, in both cases, in the same shape. The surface 
of contact has a width of about lft., and is joined to the outside 
face by a rounded corner of a radius of 3}in., and to the inside 
by a quarter-curve having a radius of 1ft., in the centre of which 
is placed the pivot and the socket. In consequence of this arrange- 
ment the vertical grooves in the recesses have a particular form, 
in order to take the thrusts due to the reaction of the two leaves 
of the gate. The lower part of each leaf is solid, without any 
open space, for a height of 15°74ft., and is formed by twelve cross- 
beams of timber 16ft. in depth, placed one over the other, and 
kept in place at top and bottom by two other cross-beams of 
wrought iron plate 0°4in. in thickness, and angle irons 2°8 x 
2*8in., which are joined to them by iron hoops 0-4in. in thick- 
ness, and completely cover the two ends of the leaf (see Fig. 4.) 
Six series of vertical straps and numerous horizontal bolts bind 
these twelve pieces so firmly together that they form but one 
entire piece. Above this solid part there are one or two open 
spaces 3°20ft. in height, separated by a cross beam similar to 
those described, and above that a larger space having a height of 
6°56ft., and covered by the top cross beam a. (See Fig, 4). The 
bottom of the leaf is consolidated similarly to the top by a cross 
beam of plate and angle irons, bound over it with hoops over the 
ends. These hoops constitute, at the same time as they serve 
the purpose of posts, a series of rings extending from top to 
bottom of each Teaf, and are fastened to it by bolts countersunk 
in the timber. The pivots both at top and bottom are of cast 
iron, and are attached to the angle irons of the end 
cross-beams. The top pivot, which is under a shearing 
strain, is traversed from end to end in the direction of 
its axis by a bolt 4:4in. in diameter, which is prolonged 
until it reaches the upper cross beam. h horizontal cross 
beam is a kind of girder, and, together with the four uprights ¢, 
in Fig. 3, and skins, give the necessary rigidity to the structure. 
The inside akin is of wood, 3°2in. in thickness, and it covers the 
whole leaf, but that on the outside stands upon the top of the 








S0]lid part only to the upper cross beam, and has, therefore, a 
height of 17°2ft., and its thickness is 2in. The under surface of 
each leaf rests upon two pairs of rollers (see Fig. 4), the one pair 
near the centre, and the other near the end of the leaf. The 
diameter of the rollers is llin., and the breadth 6in., and owing 
to the small pressure there is no metal path laid down for the 
rollers. The rollers are much too onal and might easily get 
jammed in the space existing between the under surface of the 
gate and the roller path. 

The principal dimensions of these gates are :—Breadth of 
opening, 81ft.; height of top beam above cill, 32ft. ; length of 
cambered leaf, 45°36ft. ; height of leaf, including top angle iron, 
32°73ft. ; thickness of leaf in the centre, 5°94ft.; thickness of 
leaf at ends, 2°52ft.; diameter of top pivot, lft. ; diameter of 
lower pivot, 10in. In Fig. 4 the line H shows the level of low 
tide, the line F that of high tide, and the line E that of spring 
tides. Datum line, the level of top of cill. The first pair of 
these gates were built in 1856 of red fir obtained from Prussia, 
but for the second pair, put up in 1859, the engineer preferred 
the American pitch pine, which, besides other advantages, has a 
greater specific gravity than the Northern timber. The greater 
specific gravity of the timber is of great importance when it -is 
borne in mind, on the one hand, that the weight of a single 


ther by numerous vertical and horizontal bolts, together with five 
rows of vertical straps, and the whole are attached to the posts by 
horizonal iron hoops and four tension rods of large diameter. 
The wrought iron ties on each face are double, and the 
longest, about 65°6ft. over all, is fixed to the pivot-post above 
the collar. The other passes round it near the middle, 
where its diameter is 2°5ft. The socket and the pivot are 
of bronze, the free end of the pivot working in the post. 
By this arrangement the socket might possibly sometimes be 
in the way, but, on the other band, the post is not so much 
weakened as it would be if the pivot were let into it. Very 
little play is allowed between the two surfaces of rotation, which 
| is a manifest disadvantage when the gates are worked, more parti- 
| cularly when by use they have lost their original accurate adjust- 
| ment in relation to the vertical groove of the cill. Each leaf 
| has a couple of sluices placed symmetrically in the first hollow 
space above the large compound cross beam and near the posts 
see Fig. 5), so that their projection beyond the face of the leaf 
| should not interfere with their lying easily in the recess. The 
width of the openings is 6°56ft., and the height 2°3ft. In order 
to work the gates a considerable number of men are needed for 
comparatively a long time. The method, therefore, is not one 
to copy. The outside main gates are provided with secondary 
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leaf in the air is 123 tons with pitch pine, weighing 50 1b. to 
the cube foot ; and in the other, the volume displaced of the solid 
part of the leaf is 4305 cubic feet. The gates will then be very 
light for the height of water in which they are worked, and, upon 
the assumption that fir is used, it is desirable to load the leaf to 
cause it to bear upon the pivot and work readily. The first 
gates were put up in the chamber itself, and built in a vertical 
position. The second were built in a similar position in the 
workshops, but were afterwards laid flat in order to float them 
to their site. It is preferable to build the gates upright rather 
than upon the side, as the under part nearest the ground cannot 
be got at easily. In these gates were used 8505 cubic feet of 
pitch pine, seventeen tons of galvanised iron, twenty tons of 
wrought iron, and three tons of cast iron. The total cost, 
including caulking, painting, and incidental expenses, was 
£3000. The gates were constructed by Government for want of 
a contractor, so that the plant which was necessary for the 
purpose must be charged in the cost; whereas if a contractor had 
done the work it would have been owned, used again by him, 
and not become an item in the amount. But, on the other 
hand, the value of the material after the first usage is far from 
reaching the 10 per cent. representing the profit belonging to the 
undertaking, so that it may be considered that the sum of £8000 
is about what the amount of the contract would have come to, 
had the work been done by a contractor.* 

Although wrought ‘iron is to be generally preferred for dock 
gates of large dimensions, yet timber has been employed with 
success on a scale of considerable magnitude. Just ten years 
ago some very large wooden gates were constructed at the port 


of Havre. A plan of one leaf of the main gates, together with | 


one leaf of the secondary gates, is represented in Fig. 5, and a 
section of one of the main gates in Fig. 6. The plan is taken 
above the level of the collar which encirles the pivot post, and 


gates, V (see Fig. 5), having a length of 51°8ft., and a thickness 


of 1°3ft. In Fig. 6 the line A is the level of low water of ordi- 


nary spring tides ; the line B that of the mean level of the tide, 
and C that of high water of ordinary spring tides. 
The principal dimensions are as follows :— 


Width between side walls .. oe oe ee oe 100°00ft. 
Height of top cross-beam above ON ca cab? ks as oo 
Length of leaf from centre of me ae .wel “en oo Vi 
Height of leaf .. . Bs > 32° 14ft. 
Thickness of leaf at centre 6° 83ft. 


“O0ft 
1é6ft. 
“41ft. 


Thickness of leaf to the right ‘of axis of hinge post 
Thickness of leaf at end of mitre post .. oe 
Mean width of contact surface of the two leave OS oe 
Height of cill above roller path . ° oe 
Space underneath leaf .. - «7 

Height of footboard above leaf ee 

Height of coping of side wall above leaf 


~ 
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Thickness of inside skin.. 32in. 
Length of pivot post 42°31ft. 
Greatest breadth co 00 60 06 0m a9 of 2sft. 
Least breadth .. os ue, ce 20 46. 60 00 oe ee 
Length of mitre post so os 2s 0h 68 66 by se Ge 
Greatest breadth ... oc co cs co cc cf oc oo S°OS. 
Least breadth .. .. .. «2 of of «2 of oe co 2°00. 
Sse ot gia. — oe 4h on. et Oe ee ee wo ee 
‘ontents of pivot post eo co cc co co a co 616 cubic ft, 
re Jontents of mitre post .. .. + 0 206 cubic ft. 


The following isa detailed estimate of the cost of the gates .— 


Main Gates. 





the section is taken through the centre of the gate on plan. | 


The width between side walls is 100ft., and the cill has been 


placed 11ft. 6in. below low water of ordinary spring tides, which | 


is equal to 9ft. 10in. below the same datum of the lowest tide. 
These gates at Havre are higher and wider than any other similar 
existing examples. The great gates in the Mersey, at Liverpool, 
and Birkenhead have the same width of opening, but their cills 
are very much higher. The basin at Havre has been excavated 
to a depth of 27°9ft. beneath the level of neap tides, so that any 
vessel can‘enter which does not possess a draught of water ex- 


ceeding 24°6ft. The construction of these gates was attended | 


with many very serious difficulties, especially with regard to ob- 


taining the timber of the largest scantlings necessary. At the | 


present time it would be scarcely practicable to build them 
on the same principle. It would be necessary either to modify 
the principle so as to admit of the substitution of smaller 
timbers, or to discard wood altogether for iron. These 
gates are double, each pair being situated 93°7ft. apart, so 
that they do not form a chamber or lock. The curve of the cill 
has been calculated so that the two leaves when shut shall form 
towards the inside a single arch of a circle having a radius of 
107°2ft. The recesses are 59°5ft. in length and 11°5ft. in depth, 
so as to take both the leaf of the main gate and of the secondary. 
The top of the leaves is only a few inches above high water at 
neap tides, but in case of emergencies the height can be increased 
by movable lifts. The desire on the part of engineers to keep 
gates light on the pivots, without at the same time causing them 


to have a tendency to be raised off them at spring tides, led to | 


the leaves being cut off at the level indicated. The consequence | 
of this arrangement is that gates framed so as to be virtually | 


suspended by tie rods can dispense with rollers; but, neverthe- | 


less, they ought to be provided for contingencies in which the 
water might be lowered in the dock. Each leaf, therefore, can, if 
necessary, rest upon its two rollers, one of which is placed close | 
to the mitre post, and the other about 29-5ft. from the pivot. | 
The rollers (see Fig. 6) are 18in. in diameter and 6in. in breadth, 
and can be lifted off and replaced by means of jacks worked on 
the footboard. The rollers travel directly on the bottom of the | 
chamber. Each leaf consists generally of two posts, P P? in Fig. 6, | 
of French oak, joined together by twenty-three cross beams, b b, 
of Dantzic fir, each having a depth of lft. These beams are 
placed in contact, one over the other, so as to constitute in 
Sealy but three large cross beams. The lowest of these contains 
eighteen of the superimposed beams, so that its total depth 
equals 18ft. The intermediate consists of three beams, which 
makes its depth equal to 3ft., and the highest, a (see Fig. 6), has 
a depth of 2ft., since it is made up of two — beams. Each of 
the separate cross beams is a solid girder, having a total length of 
53°0ft. between posts. It consists of four combined beams and 
two straight ones, as shown on the plan in Fig. 5, the hollow 
between them being filled in with vertical pieces shown in Fig. 5 
and Fig. 6. The several beams of the cross girders are held toge- 


For the information contained in these articles we are indebted to an 








excellent paper by M. Sylvain Périssé in “ Memoires et Compte Rendus 
des Travaux de la wociste des Ingénicurs Civils,” 





£ ad. 

Timber .. oo: « oe ce cs co e« 2,550 0 0 

Iron, bronze, and. metal work ee 38,125 4 8 

Nailing over surface of gates... .. 2 2 s+ oe 328 4 0 

Painting, tarring, and ealcin ee ce ee os ef 919 3 

Machinery for working .. .. ss os e+ + oe 795 18 4 

Total for one leaf .. «2 se oe of «» 6,898 6 : 

Total for four leaves... .. «2 oe «- 27,593 5 0 
SECONDARY GaTEs. 

£ «. d. 

Timber .. o 00 00 ce 08 ce ce 00 163 2 5 

_—- and metal work ee ee ee 353 10 4 

Nailing on surface oe eo « « ee 8218 5 

Miscellaneous eo ee cc 08 cf @8 08 of 00 240 


to 


Total for one leaf .. «2 «+ os o8 oe 601 15 


Total for two leaves... .. «2 es of eo 1,208 10 4 
Expenses oF ERECTION. 








£ «8. 4. 
j Labour and workm: pegged oo 00 cf co co cf SISBIS FT 
Piece work .. oe ee 08 08 ee oe 6u4 
Office expenses . ee ce se ce 0s cf ce co ce 1,954123 0 
Hoisting tackle, &c.. os 08 00 08 ef ef 449 8 O 
Patterns for castings — ee ce 00 es se 08 €0 7618 4 
On ae eo ae ae el 
SumMinc up i Mar. 

d. 
Total for four leaves of main gates 2. «2 «2 «+ 27, 508 5 0 
Do. do. secondary ° 1,203 10 4 
Do. engineering and erection oe «0 o 4, 610 5 3 
Grand total. ec ce ee oo oo 383,407 0 7 

| This total may be arranged under the following heads :— 
s. d. 
Four cambered leaves without mechanism .. .. 28,493 10 7 
Working mechanism for two c: — ange e- 8,183 13 4 
Twe hme +f gates.. on ae ee ef 1,203 10 € 
Hoisting tackle and patterns. . eo ++ 08 00 oe 526 6 4 


| a 
Grand total (as before) .. «2 «+ «+ «¢ 33,407 0 7 


In Figs. 7 and 8 are represented the gates of the tidal dock of 
; Duquesne, at Dieppe, which have been recently constructed, 
jand are excellent examples of gates in which simplicity of 
| design constitutes a remarkable feature. The particular point 
to be noticed in them, in which they differ from those which 
have already been described, i is that the cross beams connecting 
j the pivot and mitre are placed vertically equidistant. 
The width between the side walls of this dock is 54° 12ft., and 
the height of the top cross beam of the leaf in the inside above 
the cill 24°40ft. e cill is uncovered at low water of ordi- 
nary spring tides, and the highest spring tides rise to a level 
of 1°0ft. above the gates. Each leaf is composed of a 
frame of oak, the posts of which are connected by eight 
similar cruss beams a, a (see Fig. 8). These cross beams 
are of fir, and between them a Fie the A a and lower cross 
beams—represented by @ and c in Fig. ere are nine hollow 
spaces, each 1*5ft. in height. There are vertical uprights, 
at equal distances apart, which assist in forming the oaken ay 
Each of these is formed of two pieces—one 1°3.x 1-Oft. on the 
inside, and the other 1°3 x O°5ft. on the outside, let into each 
cross beam toa depth of 2in. The latter consist of pad ane lon- 
gitudinal beams, 1°3ft. in depth, halved together, and further 
joined together by bolts so as to constitute but one beam, 
‘traight on the calle and curved on the inside, and having a 
thickness at the centre of 215ft. (See Fig. 7.) The leaf of 
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each pair of gates is suspended by wrought iron ties, the strain 
upon which is transferred directly to the collar, through the 
agency of a bronze cap which covers the top of the pivot post. 
The cap carries the upper pivot, and also a couple of lugs in 
which are fixed the nuts of the tie rods, The lower socket is of 
bronze. The pivots and the horizontal cross beams are fastened | 
together in the ordinary manner by iron straps with arms to be | 
bolted through the cross timbers. There are a couple of sluices | 
provided for each leaf, and the thickness of the inside skin, | 
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which is of oak, is 3-2in. 
follows :— 


Total ing Of leaf .. wo - 20°63ft. 

whi}. ae area 

Height of leaf to top of cross-beam forming the footboard 30°53ft. 
The line A in Fig. 8 represents tc level of low water of ordi- 


The principal dimensions are as 
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nary neap tides above the cill. These gates are not nailed over 
the surface, probably because that protection is not needed, since 
the cill is comparatively so high, and the lower cross beam is the 
only one that is beneath the water at low water of neap tides. 
Observations made at Dieppe have shown that the marine worms 
do not extend their depredations above the height of the cill of 
these gates, which is, besides, about the limiting level of their 








ravages. The subjoined is a detail of the cost of the gates just 
described :— 








Description. Quantities. | Price. Total. 
iad] & 8d. 
Oak, large scantlings .. -- 1020cubicft. 0 9 0 459 0 0 
Oak, small scantlings .. ° + 138cubicft.. 0 5 10 40 5 0 
Fir 1c oc 06 8 co «ce co oo 1668cubicft.| 0 4 3h | 356 0 0 
a ss ps 2in. ast ee ant 946 sq ft. | 0 1 5 67 0 0 
rou, iron in plates, botts, and } | . P 
woul pews = 7 0 } 18°5 tons. va a3 6 0 
Galvanising iron .. .. .. «2 « 4°3tons. 9 0 @ 38 4 0 
Metal sockets and copper bolts.. ..| 1630lb. (0 1 7 129 1 0 
Caulking ..... .. «+ co oe eo 11,631 8q. ft. 0 0 0}| 36 7 0 
Tarring 1. .. 2s os sc es o0/10,8460q.ft| 0 0 Uf | 2212 0 








tin ts 60 <c so oo «cl op of sf] co oo 73 
Deduct 16percont. <2 «2 oo +0) cc ce oof 8 ce 167 





Bronze cApS cc co co co co - 2250 Ib. eo oe 18) 


Total cost... ce oc oc co cf of oo ve! co oe | 1688 
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The total quantity of timber used amounted to 3070 cubic 
feet, of wich the average price reached 5s. 6d. per cubic foot, 
which must be considered high even in these days of high prices 
and high wages. 





PROGRESS OF THE ST. GOTHARD TUNNEL.—The first monthly 
report with reference to the state of the works of the St, Gothard 
line has just been published. This report, which has already been 
communicated to the Governments interested, shows that on the 
31st of December the tunnel at the Gischenen end had been 
pierced 60ft., at the Airolo end 336ft., or nearly 400ft. altogether. 
At Airolo 43ft. of the masonry of the arch had been completed. 
The average number of workmen = during the month of 
December was 272— 171 at Airolo, and 101 at Géschenen. In addi- 
tion to the work already executed on the tunnel proper, about 
60ft. of the cutting at the opening of the tunnel have been com- 
we At this side the boring has hitherto been entirely through 

ard granite. At Airolo, although softer descriptions of stone 
have been met with, operations have been carried on with extreme 
difficulty, on account of the water filtering very abundantly 
through the rocks. Strata of dolomite and mica-schist, with veins 
of quartz, have been met with.—Swiss Times. 


CENTRAL TRAMWAYS OF Banla.—(From a Correspondent.)— 
On Sunday, the 29th December, 1872, the opening of the new 
branch of the line of central tramways at the starting point of 
Soledado took place. At half past nine in the morning 
a special car left the Barroquinha station with the direct- 
ors and their friends. On arriving at the terminal point 
they were received by the inhabitants of the locality, who, 
to celebrate the occasion, had decorated the line with flags 
and triumphal arches. Cheers were given for the directors, 
and a salute of twenty-one salvos, with a discharge of 
rockets, terminated the ceremony of reception. At the invitati 
of Sr. Commendador Paulo Pereira Monteiro, who was in waiting 
at the station, the directors and their friends then proceeded to 
that Sg ~~ residence, where an excellent luncheon was 
serv Much satisfaction was expressed by all t that the 
line had been established, as the district had hitherto been with- 
out “adequate means of communication. It was felt that the 
success of the und was mainly due to the activity and 

verance of the di Srs. Justo and Luciano Ariani and 

. Justianino de Castro Rebello. Amongst other toasts, “‘ Pros- 
perity to the Undertaking and the Health of the Directors,” was 
a by Sr. Commendador P. Monteiro. Afterwards Sr. 

onteiro’s health was proposed by Sr. C. Rebello, and cordially 

. Much praise is due to the directors, who in a short time 
have overcome obstacles which might well have deterred them, and 
in supplying a long felt want have conferred a great benefit on 
the district. The difficulties in making the line were consider- 
able. In some places cuttings had to be made of a depth of more 
than 36ft.; whilst in other places hollows from to 30ft. 
below Ge preees look had to be filled up. The works on the 
line are still in progress, and gas mains are being laid down, and 
when all is finished the service, which is at present limited to 
Sundays and holidays, will be permanently established. The 
tramways will, no doubt, be appreciated, 
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THE WATERLOO FLOUR MILLS. 

REFERRING our readers to the particulars we have already given 
of this undertaking (see our impressions of the 10th, 17th, and 
24th ult., wherein we have given engravings and particulars of 
the engines, and the plan and sections of the mill), we would here 
mention that in addition to the boiler work, the whole of the 
gearing, machinery, and fittings of the mill have been intrusted 
to.and carried out by Messrs. Whitmore and Binyon, of Wickham 


Market (Ironworks), Suffolk. Our present object and desire is to | 


describe as fully as our space will admit of the general arrangement 
and respective operations of this machinery, to illustrate the 
various details, and to offer some observations bearing upon the 
important manufacture of flour. 

n the present instance the great aim of the proprietor has 
evidently been to produce the greatest amount of the best qualit 
of flour en a given quantity of wheat at the minimum cost, bot 
as to expenditure of fuel and also of manual labour, and next, per- 
haps, to the great facilities which the site offers to the taking in of 
the raw material, and the discharge and di of the manufac- 
tured article ; the most striking feature which presents itself to 





the visitor is the few attendants within the building, contrasted | 


with the amount of machines and machinery at work, and also the 
amount of the manufactured productions therefrom ; and while 
every pains have evidently been taken by the proprietor and his 
millwrights to produce the best kind of flour that is capable of 
being produced, it is not too much to say thatit has been accom- 

eA by machinery of a character which may at once be said to 


lish 
be void of complication, and free from anything approaching to | 


excessive wear and tear, and consequent absorption of power. 

In the | more particularly set apart for the storing 
of the grain, and which is detached from the mill proper—the 
communications to and fro being by means of iron bridges 


extending at the different floors from the one building to | 


the other—is fixed and supplied with steam from the main 
boilers below a vi 
steam engine by itmore and Binyon, for working the several 
sack hoists on the river side, and other hoists in the interior of 
building ; the object in this being, as will be seen, to relieve 
the engines driving the machinery of the mill proper, from the 
irregularities of such work, to the detriment or hi ce of the 


excellently fitted and compact horizontal | 


mill machinery, a provision which at once commends itself in | 


establishments of this kind as worthy of notice, and, further, thus 
enabling the vay ae to be worked at times when the 
mill machinery is standing. m this building the wheat is con- 
ducted to the mill, and forming, as it more than ever does, the 
important portion of milling operations, we will first give a brief 
description of the wheat cl machinery. In this great care 
has been exercised in the application and combination of such 
appliances as are eminently suited for the required operations. 
Immediately below the upper reservoirs are fixed a couple of 
machines, known by the trade as Child’s patent aspirators, and 
which for the primary separating operations upon grain no 


machine has, perhaps, been more successful; from these the | 


wheat is conducted either into a decorticating machine (by the 


same patentee), a full description of which we gave in our columns 


some time since, or into one of Murdoch’s patent fireproof grain 
cleaners and separators, Of this we give an illustration, Fig. 1, 
among other details, and for full particulars of which we 
cannot do better than refer those 
whomay require them to Messrs. 
W. and B. Suffice it for us to 
say that for compactness, dura- 
bility, and effectiveness, the 
impression we formed of it was 
most favourable. The grain is 
eventually conducted by two of 
W. and B.’s improved i 

elevators to the reservoirs form- 
ing the grinding bins. Weshould 
here mention that the necessary 
precautions against fire, in con- 
nection with this machinery, 
have been care fully and admi- 
rably provided against by the 
construction of fire-proof com- 
partments and the use of fire- 
proof materials in the general 
arrangements, and, further, by 
the adoption of such machinery 
as is — of preparing suffi- 
cient wheat during the day as 
will form the requisite supply 
for the mill during the day and 
night. The grinding operations 
of the mill are performed by 
twenty-one pairs of 48in. dia- 
meter stones, ten pairs of which 
are driven by counter-gearing, 
and the remainder by endless 
bands. ‘The position and ar- 
rangement may be more clearly 
understood upon reference to the 
plan and sections engraved in 
our edition of the 24th ult., 
and also to the engravings of the 
details in our present number. 
We have seldom seen a more 
compact combination of well 
constructed machinery and fittings as are found to comprise the 
entire arrangement of this particu portion of the mill interior. 
In the construction of the iron framing and hursts, the excellent 
proportions and execution of the several details, the convenience 
for adjustments, the irable working of the gearing, and not 
omitting the ingeniously simple and effective means for stopping, 
starting, or adjusting the endless bands—see detail drawing of 
same, Fig. 2— the manufacturers, 
Whitmore and Binyon, here deserve a 
special word of credit from us. To 
each row of stones is applied an 
exhausti nr wry @ term that 
= now reathed more oe | 

illers, and with less fear of Bovi 

intervention. The advisability of 
its application to millstones is be- 
coming generally acknowledged, 
while it serves, as it does, a valuable 
preventive of over-heating of the 
meal, and consequent improvement 
of mo ee) e results may be 
also said to an increase of the 
quantity g d, a ti of 
waste—so observable in mills with- 
out it—and a source of healthiness 
and comfort to those attending the 
machinery. Such, we would mention, 
is the comfort and effect of the appli- 
cation in the bottom room of Mr. 
Taylor’smill, that one may lingeramid the variousstained, varnished, 
and glazed compartments surrounding the ‘gearing, and survey the 
various equipments without the penalties of one’s coat being 
transformed into a flour sack, and a dispensing of the inevitable 
brush down on leaving. Adverting, however, again to the exhaust 
apparatus, we may mention that immediately over the engine- 
room, and where, as my by supposed, a constant pressure of a 
warm atmosphere may insured, is constructed a large com- 
partment, in which the stive room proper is formed, a space of 








Fic. 3.—Exuaust Fan. 











some 18in. or 20in. being arranged 
either ; the interior room is coated with bunting over its entire 
surface, and in this room is arranged four fans, made to revolve 


between the walls or sides of | ing them about the mill for the purposes of dressing. Following 


the course of the mill operations, we will now proceed to notice 
the meal conveying, elevating, and dressing machinery; and here 


horizontally (one of which we illustrate, Fig. 3), andaround theentire | one cannot but be gratified to notice the various modifications 
periphery of which the heated air and dust from the stones is freely | which have been introduced in substitution of the slovenly appli- 





SACKING CYLINDER 





Fic, 7. 


dispersed, the communication between the stone cases and the 
fans being by air-tight spouts, in the main troughs of which dust 
collectors are made to travel to prevent the accumulation which 
would otherwise be liable to result. The fittings and facilities pro- 
vided for the adjustment of the exhausting effects are very com- | 





SECTION 
Wuaeat Worm. 





ances which are to be seen in mills of less recent date. In the 
place of the cumbersome power-absorbing worm, we find a simple 





Fic. 5.—ELEVATORS. 


and neatly constructed conveyer, or, more properly speaking, pro- 
peller, Fig. 4, the means adopted being a series of wood propellers 
attached to a narrow, endless band, passing the meal along a wood 
trough tothe elevators, Fig.5, We should here mention thateach set 
of five pairs of stones has its separate conveyer, and each ten pairs 
on either sides of the mill have separate elevators and dressing 
and separating machinery. is arrangement, as will be readily 
seen, divides the machinery of 
the mill into two different sec- 
tions, so that in case of repairs, 
&c., or as the requirements of 
the business demands, one sec- 
tion may be worked irrespective 
of the other, or two different 
qualities or descriptions of flour 
may be produced at the same 
time. In the construction and 
finish of the conveyors and ele- 
vators, and which we illustrate 
among the details, Messrs. 
Whitmore and Binyon have 
exhibited no little amount of 
ingenuity and care, and their 
contrivances for their adjust- 
ment whilst in motion are worthy 
of mention. The meal is taken 
by the elevators to the upper- 
most floor of the mill, in the 
story below which are situated 
the dressing mills. 

In this particular department 
of milling operations a very 
great improvement has of late 
been effected. In the place of 
the power absorbing brushing 

es, in which the aim has 
hitherto been to force through 
the greatest amount of produce 
without the necessary regard to 
quality, and at the expense of a 
proportionally enormous amount 
of power, the method we be- 
lieve originally introduced in 
France is fast developing itself 
in this country; and in this 
particular instance we find 
the adaptation of a series of 
well constructed mills for dressing the flour through silk mate- 
rial—a system which, for cleanliness and simplicity, must at once 
commend itself, The length of the dressing mills here em- 
ployed are about 27ft. (one of which we include with our 
illustrations, Fig. 6), and each has within it a hexagonal-formed 
reel of about 34ft. in diameter, the construction of which for 
lightness and strength bears favourable comparison to those which 
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Fio, 2.—Bett apsustinec PULLEY axyp Frame. 


have previously come under our notice, by the introduction of a 
oylindrical ee r by mee 3 —— csvility cf a — 
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required. The arrangement for collecting and discharging the 
flour and the various finer kinds of ‘‘residues” isalmost arepetition 
of the means employed for the meal below, and is under perfect 
control of the attendant as to the particular point of discharge, 
and into which of the reservoirs it has to be deposited. 

The coarser stuffs remaining to be dealt with are made next to 
find their way by propellers, as before described, to the two offal 
as machines (one of these we give an illustration of, Fig. 7, 
which will serve to explain it more clearly to ourreaders) ; by it four 
different separations are effected, and calling to mind the pon- 
derous and noisy jumper machine, which it is intended to, and 
doubtless must, supersede, the easiness, noiselessness, and light- 
ness of its working is strikingly satisfactory. 

By the foregoing description it will be seen that from the time 
the wheat enters the mill in its raw state, and until it is reduced 
to the finished article, it is conducted through the entire series of 
operations by machinery alone, manual labour being entirely dis- 
pensed with, and the only workmen required are those who have 
to watch the grinding and dressing, and who dress the millstones. 
From the flour reservoirs, or, to use a more technical term, the 
“* pastries,” and by the use of which a better admixture and in- 
termingling of the flour is insured, the flour is withdrawn and 
sacked up by the use of what are called “‘ sacking cylinders.” The 
cylinders (see illustration, Fig. 8)are constructed of galvanised plate 
iron, provided with a valve corresponding with the ordinary 
throttle valve of a steam pipe. ‘The upper portion of the sacks to 
be filled is made to pom it the lower extremity of the cylinder, 
the connection and release of the same being quickly and easily 
accomplished by a leather coupling and ingeniously simple pur- 
chase iron, The opening of the valve suddenly precipitates the 
flour, with all the force of its own gravity, into the sack, and the 
necessity of what is termed “‘ jigging ” and undue wear of sacks is 
thus dispensed with. The requisite hoistings of the grain from 
both the exterior, and also in the interior of the mill, is provided 
for by chain hoists—-the exterior by single chain in the usual way; 
that of the interior, however, has an endless chain, to which is 
connected, at distances suiting the levels of the several floors of 
the mill, the means for attaching the filled sacks. By this arrange- 
ment a great saving of time is effected, in the greater number of 
sacks that can thus be hoisted, than by the more usual method. 
The stopping and starting appliances comprise the bell-crank 
lever and press pulley arrangement applied to the driving band, 
the simplicity and efficiency of which commends itself. The 
arrangements of the wheat bins, or reservoirs of the mill, have 
been constructed with evident care and thought, both for position, 
convenience, and the dispensing of manual labour, trimming being 
— against by the self-emptying hoppered form which has 

een adopted in them, 

In drawing our particulars to a conclusion, we must repeat 
our obligations to Mr. Taylor for the courtesy shown and 
information afforded us during our personal visit to the mill ; and 
while we congratulate him upon the accomplishment of an under- 
taking which we trust will prove a remunerative commercial 
success, we must not omit to confirm our favourable opinions 
expressed of the engine work previously referred to, and further 
to testify our approval of the generally satisfactory and work- 
manlike manner in which Messrs. Whitmore and Binyon have 
os the work entrusted to them, embracing, as it does, a 
combination of first-class modern mill engineering, upon which 
— experience has been brought to bear with promising 
results, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE COLUMN OF THE KUTAB. 


Sir,—I cannot in anywise agree with the suggestion of your corre- 
spondent ‘‘C, W.” that the column of the Kutab has been made of what 
he calls Indian cast steel hammered over, and this for the follow- 
ing reasons :—The “~ process known to the natives of India for 
making iron fluid is this: Small crucibles formed of clay, mixed 
with charred paddy (rice), husks are charged with, say, from a 
pound to a pound and a half weight of the ‘‘ mooties,” from 
their little blast furnaces of which I have spoken in my former 
letter, and which (the mooties) are the first result of their reducing 

rocess, A proportion, say about } 1b. by weight, of pounded 
wood (the cassia auriculata), together with some leaves of the 
convolvulus laurifolius or asclepias gigantea, which plant contains 
nitrogen and phosphorus, are also placed in the crucibles, which, 
when closed with tempered clay, well rammed in to exclude the air, 
are placed in a small furnace and covered with charcoal, Blast 
is then applied for about three hours, or perhaps a little longer, 
the crucibles being afterwards allowed to cool, when they are 
broken in pieces, and the button of steel, which the metal has then 
become, is found at the bottom of each, rounded at its lower sides, 
and flat or nearly so on the top ; its fracture when cold being gene- 
rally striated from the centre. You will observe that inthis process 
the crucibles are allowed to cool before they are broken open, and 
I do not think your correspondent ‘‘C, W.” ever saw—certainly I 
never did, and I have visited the best known native iron districts 
in Malabar and Salem—the steel poured from the crucibles, which 
would clearly have been necessary if the column had been cast as 
he suggests. Again, I fear he must have but a very vague idea of 
what the weight of a column 27ft. in length and 18in. diameter 
is, if he supposes it could possibly have been produced from 
little crucibles containing 1lb. of steel each, some thousands of 
which must have had their contents all ready to pour into the 
mould at one and the same time if his theory be correct ; but, as 
I have just said, the natives of India do not pour the steel from the 
crucibles, but always allow it to cool in them. 

I fear, therefore, that I cannot agree with “‘C. W.” that the 
column was made of cast iron hammered, as with the exception of 
what has been smelted by Europeans by the high furnace process, 
liquid iron is utterly unknown to the natives of India, always, of 
course, excepting that re-melted in cupolas at the Government 
and other foundries, but which had certainly no existence at the 
date of the manufacture of the Delhi pillar ; and I fear also that 
although your correspondent may have, to use his own words, 
** seen a good deal of Indian work and workmanship, and has 
carried out extensive works in India,” he can have paid but small 
attention to the natives’ system and means of making steel. In 
addition to this, ‘*C. W.” forgets that Dr. Murray Thomson, of 
the College, Roorkee, has determined that the metal is wreught 
iron, of a specific gravity of 7°66. GrorGe M, FRASER. 





THE ALEXANDRIA OBELISK.: ‘ 

Srr,—Having seen in your valuable columns several suggestions 
on the mechanical means for transporting the Alexandria obelisk 
to England, permit me to offer my ideas, although not knowing 
the relative position of the obelisk and the water it will have to 
be launched in; but perhaps some of the following may be of value, 
if not all good. Start by en the obelisk is lying prostrate. 
I should yreuere a skid or launching way built with balks of 
timber and railway iron, spread over sufficient surface to take the 
ponderous weight without sinking, the skid carriage to be built of 
timber and railway iron (the bars on the iage to be at right 
angles to the skidway bars). Appliances for locomotion: Two 
large anchors, bridle chain, with stretching screws, and straight 
lengths of chain ; also two capstans, chains, and tackles, and two 


heavy goods engines pushing at the in-shore end might be applied, 
after starting it with stretching screws, &c. The obelisk oe at 
be raised to an incline sufficient for 


Tnunching Means forlifting : Fourl00 tonslaydrenlioramn, and 

or lifting : Four 100 tons rams, and two 
wrought equal Soy ORs 150 tons, one beam placed under 
either end of obelisk, with one ram at each end of the beam. An 
iron ship to be built in England with suitable bearers for reception 


of the obelisk, to be sent out 
the obelisk, then launched in the usual way, the vessel to have 
accommodation on deck for crew and wheel house for steering ; 
the vessel to be towed to England. The obelisk now at Thames 
Embankment. Dry dock built, say,.50ft. longer than vessel, with 
the well at inshore ; end depth of the well 30ft. from the surface 
of the ground, with foundation for the tion of the obelisk, 
and cast iron plate with corners projecting for application of the 
rams for lifting. The obelisk now in dry dock. The vessel to be 
cut asunder, and the forward end drawn away; beam and rams 
to lift obelisk ; beam now taking weight ; the bulkhead to be put 
up in forward end, and then floated out of the dock ; stern to be 
removed to allow the end of the’ obelisk to take a bearing ; the 
obelisk to be raised sufticiently te admit of the middle section of the 
vessel to be drawn forward ; the stern to be replaced and bulk- 
head put up, and then floated out of the dock. e vessel can be 
sold for commercial p ses. The obelisk now raised with lower 
side above the surface of the ground ; the dock to be built up, and 
an incline plane of masonry to be built to follow up the obelisk. 
The obelisk now vertical on foundation; the four rams to lift 
vertical, being placed one at each corner; masonry foundation 
to follow up the obelisk. In conclusion, I may say all this is on 
supposition, as I neither know length, breadth, or weight of it, or 
if it will pass under the centre arch of London Bridge. At the 
same time, the mechanical difficulties can be got over if the ex- 
pense is a secondary consideration. T. A. 

[We believe that there is at least a fair prospect of the trans- 
port of the column to this country being taken up by the Govern- 
ment. ay present we can insert no more letters on the subject.— 
Ep. E. 


SIGNALLING AT SEA, 

S1r,—In your last issue you refer in your leader to distress sig- 
nals at sea. I had the pleasure more than a year since of laying 
before the Board of Trade the enclosed ‘*C cial Night Code.” 
You will observe it contains a special signal for ‘‘ immediate 
distress.” The board at that time were not prepared to recom- 
mend to Parliament any special signals for that purpose, and I 
therefore only received a courteous reply from Mr. Gray, assistant- 
secretary, in the usual way. 

There can be no doubt whatever but that the best signal for 
distress is a flight of rockets in quiek succession, or when near 
enough a succession of red flashes from a signal lamp, and, in a 
fog, a gun fired at intervals as quickly as it can be reloaded. It 
is the quick succession of these various means of signalling that 
should indicate the extreme peril in which a ship is placed, and 
they should be repeated until answered by similar signals at longer 
intervals. 

It is to be hoped that the Board of Trade will not recommend 
any special e until after mature consideration of the various 
systems submitted. It will be most unfortunate to have to 
substitute a better system after our mercantile marine have 
adopted an inferior one. W. H. Ciapp, A.M.S.T.E, 

14a, Austin Friar:, E.C., Feb. 11th, 1873. 








CONDENSING WITH HOT WATER, 


Sir,—The present exorbitant price of coal, with the prospect 
before us of a further increase, will, I trust, be sufficient apology 
for intruding upon the pages of your valuable journal and the 
patience of your readers; no doubt many engineers and steam 
users would take an interest in, and give due consideration to, any 
plan for the generation and economical use of steam and saving of 
coal to which twelve months ago they would scarcely have paid 
any attention. 

n the first place, before any considerable saving of fuel could be 
made, it would be necessary to have a generator capable of sus- 
taining a pressure with safety of 350 Ib. or 400 Ib.; this, no doubt, 
will be considered a rash proposal, as many other useful things 
have been before. Forty years since it was considered dangerous to 
work with 10 1b. or 12 Ib. pressure with the boilers then in use. 

It may be asked, Why should not the shell of a boiler be made of 
#in. or lin. steel or good iron plates, capable of bearing an 
hydraulic pressure of 1000 lb. per square pea and a safe-working 
pressure of 350 1b. or 400 Ib. 

The steam of this pressure should be worked with a three- 
cylinder engine ; in the first cylinder, with a cut-off at one-half, it 
would be 350 lb, to begin with, and to work to 175 tb.; the second 
to have a cut-off at one-half and begin with 175 lb., and to work 
to 894 lb.; to enter the third cylinder and work to 30 Ib. or 40 Ib. ; 
the steam should not be allowed to escape into the atmosphere, 
but should be condensed in a surface condenser. 

The reason for not allowing it to escape is that it should be con- 


densed in a surface condenser at such a heat as would boil the ° 


surrounding water, which would beabout 240 deg. or 250deg., and use 
the condensed water at this heat to pupply the boiler ; by this 
means some power would be lost with back pressure, but 50 deg. 
or 60 deg. would be saved, which would be equal to 100 lb. at the 
heat and pressure we begin with. ‘ 

This is the first proposal that I am aware of for condensing 
steam from a high-pressure engine with boiling water. 

With respect to the boiler, or rather a series of boilers or genera- 


tors, they would be of two classes, one of the locomotive type, the 
other would be a spiral tubular one, and this would be the 
strongest, and probably the most suitable for the purpose. 

W. RR. 





HOT AIR FURNACES, 

Str,—Mr. Favell’s reply to my supposition that he based his argu- 
ments on the assumption that boiler fires are supplied with just 
the proper amount of air, is that my supposition was correct, but 
this ane does not seem to me to help his theory. In his letter in 
THE ENGINEER of the 17th ult. he argues that by raising the 
temperature of the air from 50 deg. to 300 deg. the number of cubic 
feet per hour required is increased about 50 per cent., and tomake 
this extra volume enter the furnace the draught must be in- 
creased. But suppose that, instead of 96,277 cubic feet per hour 
(the exact amount required for 375 lb. of coal), the furnace is re- 
ceiving, say, 143,678 cubicfeet of air at 50 deg.; then, by raising the 
temperature to 300 deg., we should reduce the amount of air to the 
right weight, but the volume would remain the same, and we should 
therefore get the saving of heat without Mr Favell’s difficulty of 
supply. It therefore becomes a question of whether it is more 
economical to reduce the amount of air by simply closing the 
ingress a little, or by raising the temperature. If the latter, then 
it will clearly be advisable to increase the air spaces and raise the 
temperature, in cases where too little air is admitted. The lessen- 
ing of the draught, even if it be thus effected, will not matter when 
we are saving 250 deg. of heat in the furnace, 


Rainhill, Feb, 6th, 1873. W. C. Raw ins. 





WHAT SHALL WE DO WITH OUR OLD STEAM ENGINES ! 


Sir,—A letter appeared under the above title in your issue of 
the 10th Jan. Permit me to say a few words in reply, as it is a 
subject affecting many at present, and one which I have gone 
pretty thoroughly into lately. There are many circumstances 
to be taken into consideration by employers of steam power 
before making a radical and perhaps costly change. Your corre- 
spondent has mentioned two circumstances which would influence 
his particular case. One is, that he has no room to extend his 
engine-house ; the other, that he has boilers capable of bearing a 
pressure of 50 1b. per square inch, which pressure suits other parts 
of his manufacture, and therefore it would be an object to retain 
these as they are, Under these conditions the first question which 
naturally presents itself is, “‘ Shall I compound, or shall I put on 


such valve gear as will admit of the steam being used in the most 


economical manner in the simple engine?” Ata pressure of 50 1b. 





it is of little moment whether an engine is compounded or not, as 
far as economy of coal is concerned. ny ot, 


in F gos and put together, enclosing , 


An equally good result may be, and is, obtained from simple 
engines at this pressure as from compound ones. The cylinder 
may be rh es, a Corliss or other cylinder having cut-off valves 
controlled by the governor, and no throttle or equilibrium valve. 
(Too much importance cannot be’attached to this, Many manu- 
facturers are wasting several tons of coal in the week by reducing 
the pressure of steam through a throttle valve before it reaches 
the cylinder. It is also a useful point in a compound engine, 
though perhaps not so important as ina simple one.) In economy 
this will probably give the best result ; but another question arises : 
Are the beam, connecting-rod, and other parts of the engine in 
question, being made to stand a pressure of 10 lb. to 15 |b. 
throughout the stroke, suitable for the sudden strain of 50 lb, 
steam admitted at the commencement of the stroke, and the hardly 
less severe strain of the sudden cut-off indisp bl , 
This becomes a grave consideration, and he will probably not 
regret the course he takes who lays aside this plan and compounds 
his engine. The question widen here presents itself is, *‘ How 
shall I compound?’ And the first answer will probably be, 
McNaught. And yet it is a rather unsatisfactory one, for the 
general superiority of a McNgughted engine over a simple one 
under any circumstances can hardly be said to be proved. I think 
it will be generally admitted that, if a high-pressure cylinder can 
be applied of a smaller diameter, longer stroke, and consequently 
greater piston speed, it will be more satisfactory than the con- 
trary of these as obtained in the McNaught engine. Nevertheless, 
cases have come under my observation in which the McNaught 
system has-been working fully as economically as the general run 
of compound engines under similar circumstances. The stroke 
may be lengthened by putting the cylinder nearer the connecting- 
rod. A new beam would be required for this. Another plan of 
compounding a beam engine within the limits of its own house is 
that patented by Crosland, in which an oscillating cylinder is 
coupled to an extended crank-pin. This plan may possibly lose 
the advantage it has over the McNaught system, owing to the 
necessarily long pipe between the high and low-pressure cylinders. 
One of its advantages is that it will relieve the beam of one-half 
its strain, which the McNaught system does not, but only localises 
it to that part between the McNaught centre and the connecting- 
rod—the weakest part. It may be mentioned that I am not advo- 
cating either of these plans under any circumstances, but only ina 
case such as the one under consideration. 

I would mention also that it is very important that the high- 
pressure cylinder should bear a proper proportion to the existing 
one, according to the pressure to be Engineers sometimes 
make the grossest blunders in this respect, and the consequence is 
that the engines do no better after compounding than they did 
before, and then it is said that the system is at fault. To prove 
the truth of this statement two cases have lately come under my 
notice. In one the proportion between the areas of the high and 
low-pressure cylinders was as one to four for a pressure of 45 Ib. 
A very large sum of money has been laid out in new boilers and 
cylinders, and little or no coal has been saved, though the pressure 
formerly used was 15 lb. In the other case a proportion of one to 
two was proposed by a well-known engineer for compounding an 
engine at a presssure of 80 lb. per square inch. 

I have not broached the subject of compounding where there is 
sufficient room for extension outside the engine-house, nor the 
subject of using steam of higher pressures, because I do not want 
to trespass further on your valuable space, and because I think 
that eter I have said will meet the difficulties expressed by your 
correspondent ‘‘ Coal Economiser.” ComPounD, 

Jan, 29, 1873. 











—— 


THE ROYAL SOCIETY. 

At the meeting on Thursday, January 23rd, Dr. Hirst, vice- 
president, in the chair, a paper on “ Amido Derivatives of Orcin,” 
by Mr. J. Stenhouse, was read, forming another contribution to 
the history of an important dye. Professor Owen contributed the 
eighth part of his researches ‘‘ On the Fossil Mammals of Australia,” 
tteating especially of the family of kangaroos. A note on the 
“ Wide-Slit Method of Viewing the Solar Prominences,” by Mr. W. 
Huggins, was read. He refers to an inaccuracy in a previous (Feb. 
1869) contribution. The point in question relates to the position 
of a second slit which was used to screen the eye from every part 
of the spectrum except that under observation. The words in 
Huggins’ observatory book were “‘ Narrow slit found to be best at 
focus of little telescope with positive eyepiece.” In the paper the 
| secured slit was stated to have been placed before the object-glass 
, of the little telescope. Such an arrangement had been tried in 
; connection with some other experiments. The plan of limiting 
, the field of view to the part of the spectrum corresponding to the 
| refrangibility of the light of the prominence, as well as to the 
| employment of a ruby glass, Mr. Huggins says, is of value when 

the air is not favourable, or when a spectroscope of small dis- 
| persive power is used. 








Krupp Guns.—A paragraph has been going the round of the 
papers to the effect that Krupp guns in Russia were bursting quite 
frequently. Our European correspondent, under date January 3rd, 
1873, writes :—‘‘The article in the papers about the bursting of 
three llin. guns will, I suppose, turn out to be untrue. I have 
been trying to get at the bottom of it, but hitherto without suc- 
cess. Of one thing I feel assured, should the report prove true— 
that the guns were not of Krupp’s make. As soon as I learn 
further particulars you shall be advised.” —American Army and 
Navy Journal, 


MANCHESTER SOCIETY OF ENGINEERS.--At the meeting of the 
Manchester Society of Masters and Foremen Engineers, held on 
Saturday evening last at the Mechanics’ Institute, Mr. Bowden in 
the chair, Mr. W. H. Bailey exhibited several interesting models 
made by the late Richard Roberts, many of them made with his 
own hands. Mr. Bailey in the course of his remarks said it was 
not his intention to read a paper on the life of Richard Roberts 
that evening, but he woulddoso atafuture meeting ; he wished it to 
be more generally known that the interesting models on the table 
could be seen any day in the Peel Park Museum, Salford. The 
corporation had been Ikind enough’ to lend them for their meeting 
that evening, and Mr. Plant, F.G.S., the curator of the museum, 
had been good enough to come to assist and explain them. In the 
investigation Mr. Bailey was making into the life and works of 
Richard Roberts he sent to Mr. Bennet Woodcroft for all the 
oot specifications of that distinguished inventor, and Mr. 

oodcroft had been kind enough to point out that Roberts was 
the first one to patent a valve for the use of steam expansively; he 
would be glad for further information on that.subject from the 
members. Mr. Bailey placed all the specifications by Roberts on 
the table, and said that when he had finished his paper on Mr. 
Roberts that he would be glad if the members would accept them for 
the library. In writing about these things to Mr. Woodcroft, 
Mr. Bailey had called attention to the fact that a connection of 
his family had a direct-acting steam hammer at work in Saxony, 
about two years before the one at Patricroft or the one in France 
was at work. The inventor, Mr. William Dorning, being pre- 
sented with a gold medal by the king for his ingenuity, he was 
informed by Mr. Woodcroft that it was patented by James Watt, 
in 1784, and he had pleasure in laying this interesting specification 
on the table. The various models were then described by Mr. 
Bailey and Mr, Plant. After the usual votes of thanks, Mr. Plant, 
on making a few remarks in responding, said it gave him great 
jg he it at a meeting so well attended, and observed 
it the Peel Park Museum Committee had often desired, if they 





po het | to devote a greater amount of space to aed 
resting scientific inventions, strong ion was expressed by 
many members that it was a desirable thing to promote such a 
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RAILWAY MATTERS. 


A PROSPECTUS has been issued of the Manchester South District 
Railway Company, to construct a suburban line from the 
Manchester New Central station to Alderley. 

Art last the Stockton Corporation have agreed to grant permis- 
sion to the promoters of the tramway scheme, for a line from 
a through Stockton to Middlesbrough, to carry out their 
P 

THE works on the East Norfolk Company’s line are about to be 
‘recommenced, Messrs. Lucas Brothers having entered into a 
contract to complete them. The line has been on hand for more 
than eight years, 

A COLLISION occurred about eleven o’clock on Monday night at 
Portobello, on the North British Railway, by a goods train running 
into a passenger train. It was said that the accident was caused 
by the pointsman not giving due attention to the signals. He has 
been taken into custody. 

THE Carlisle Citadel Station Company are again promoting a 
bill in Parliament by which they seek powers to enlarge the citadel 
station, involving considerable interference with the company’s 
main lines of railway and other conveniences. The capital ac- 
count for the half-year ending the 3lst of December last shows 
that £768,950 has been expended, leaving a balance of £11,488. 

THE Committee on Railroads of the Prussian Diet last week 
approved the preposed appropriation of three millions sterling for 
the new line to be made direct between Coblentz and Sierck, the 
extreme angle of the new German frontier south of Luxemburg. 
This will give Germany a direct approach from the Rhine to the 
Moselle at Thionville, independent of the present communication 
through the Duchy of Luxemburg. 

THERE are three lines of railway in connection with the Staines, 
Wokingham, and Woking Company before Parliament this 
session—viz., two projected by the London and South-Western 
Railway from the Windsor branch at Wraysbury to Egham, and 
from Sunningdale to Aldershot, and one promoted by an indep 
dent company from the Great Western Railway at West Drayton 
to Staines. 

To-day (Friday) Mr. Edward Williams, of Boleckow, Vaughan, 
and Co.’s works, Middlesbrough, will have something to say about 
the service of the railway companies on their Darlington section. 
Innumerable complaints have been made from time to time by the 
iron trade about the scarcity of trucks and the defective service 
on the Darlington section of the North-Western Railway to the 
great injuryof this staple industry which contributes so largely to 
the revenue of the company. 

THE Barnstaple and Ilfracombe report states that the directors 
have done all in their power to push forward the works of con- 
struction during the past half year, but the long continuance of 
excessively unfavourable weather has rendered it impossible for 
the contractor to proceed so rapidly with their execution as under 
ordinary circumstances would have been practicable. The direc- 
tors are, however, convinced that the engineer and contractor 
have exerted themselves to overcome the difficulties caused by the 
weather, and that every effort will be made to complete the rail- 
way with the least possible delay. 


THE Court of Common Pleas have just ordered a new trial in 
thecase of Hagin v. the South-Eastern Railway Company. Plaintiff 
brought an action to recover compensation for injuries incurred 
by him from having been pushed down by the crowd as an 
excursion train from some races came up. He contended at 
the trial that the company were bound to make special arrange- 
ments to prevent the occurrence of accidents on such occasions, 
and urged that they had not done so, and were therefore liable. 
Baron Martin, however, held that there was no evidence to go to 
the jury on this head, and the plaintiff was nonsuited. The 
Court of Common Pleas, nevertheless, held that the question of 
negligence ought to have been left to the jury, and one of the 
guarantees of safety as against railway management is possibly 
about to be rendered clear. 


THE report of the directors of the North-Eastern Company 
states that in addition to the £100,000 now being expended on the 
Hartlepool Docks, a further sum of £150,000 would be required to 
carry out the complete scheme, and the directors recommend 
that the amount be expended ually. The question of the 
extent to which railway companies should be liable for the pay- 
ment of the Government duty on the earnings derived from third- 
class passenger traffic had of late been forced upon the serious 
consideration of the various railway companies throughout the 
kingdom, The whole subject has been fully explained to Mr. 
Gladstone and the Chancellor of the Exchequer, who has under- 
taken that the representations made by a deputation shall 
receive the earnest attention of the Government ; and the direc- 
tors hope that this tax, the last of any importance now remaining 
on locomotion, will be altogether aie 

THE Midland Company report that the anticipated progress 
upon all new works has not been realised from the great loss of 
time occasioned by rain. All the works have been retarded toa 
very serious extent. On the Settle and Carlisle all possible pro- 
gress has been made under adverse circumstances ; the works are 
now well under control, and the more difficult portions in good 
position for completion. The widening between Trent and Lei- 
cester and at Sandacre has been completed for three miles, and a 
further length of five miles will be wy in use. The works 
here and on the Chesterfield and Clay Cross widening are proceed- 
ing with all practicable despatch. The line from Mansfield to 
Shireoaks has beea retarded, but it is expected will be opened in 
the spring. Smaller branches at Clown, Ashby, and Breedon, and 
Stenson and Weston, had all the works completed, but the banks 
are not sufficiently consolidated to make them ready for use. The 
line is expected te be ready in the early part of the year if the 
works can be made dry. The St. Pancras Hotel is now bei 
completed nearly in accordance with the original design, an 
under the management of Mr. Etzensberger, a gentleman of large 
and successful continental experience, will be made available in 
the course of the present season, 

THE American Railroad Gazette publishes the following record 
of the railway mileage constructed in the several States and 
territories during 1872 :— 











Alabama .. .. .. «- «. 134 | Mississippi ° oo 6 
Sh. [oo ce 0 oc QOD BEM 220 0c cc cc co SOB 
Ps Tas so <s 06 OP REED ec oo co os os S58 
iy Sh. ns sec) A. ine. <« 9 o¢ oo ae 
Connecticut e«» eo 2 |New Hampshire .. .. .. 43 
Dakota.. .. .. «+ oc «e234 |NewJersey .. .. .. .. 108 
Delaware .. «.. «+ «+ Now York .. 2. o. «2 o- , 485 
DEL be» foo. es 6%) oe North Carolina.. .. .. .. 60 
Geo ee | aaa 
Iilinois.. .. 6864 | Oregon.. .. 82 
I 56 183 | Pennsylvania 251 
Indian territory 149 | South Caroling... .. .. .. 88 
TOWS 00. se 452 | Tennessee .. .. .. .. «. 15 
Kansas.. eo es | 
Kentucky Se ee 
Louisiana S | Vermeeme ba oc ce we op OD 

oo 625 | Virgimin 2... os se 0s QD 
Massachusetts -- «+ 87 | Washington oo lee ce en) 
eee ee 8k. ee 
Michigan .. .. .. -- ++ S71 | Wisconsin .. .. «2 .. +. 4593 
Minnesota .. ‘ 507 


The total is thus 7364} miles—an increase of 12‘1 per cent. for 
the year, the ate being larger than last year, and the rate of 
increase a little less. The statements of mileage for the whole 


country have always heretofore been quite incorrect, and we 

presume are still somewhat so, but adopting the figures of one of 

the tables given ir the last issue of ‘‘Poor’s Manual,” which are 
robably more nearly correct than for any previous year, the total 

fength of the completed railroads of the 

miles at the close of 1872. 





nited States was 68,216 | 


NOTES AND MEMORANDA. 


MM. Basor anD RocueE have submitted to the Academy of 
Sciences for investigation their process for the manufacture of 
steel. They decarbonise cast iron by means of iron oxide in its 
native state. 

In 1770 a comet was seen to traverse the system of Jupiter 
without inducing the smallest perturbation in the movement of 
the satellite, whilst the nebulous body itself was so much disturbed 
that its entire orbit was changed. 

In 1750, according to a statement drawn up by Abraham Darby, 
of Colebrooke Dale, we imported 23,000 tons of iron from Sweden, 
10,000 tons from Russia, and 5000from Spain, while the whole 
make of England was only 13,000 tons. 

Proressor Vocut has recorded an instance in which the fore 
part of a mole cricket, which had been cut in half, devoured por- 
tions of its severed half. The professor suggests that the self- 
cannibalism is prompted by a sense of emptiness in the ventral 
region. 

Mr. Rutyp found in the temb of Seban at Thebes, a place of 
sepulture which he had reason to believe had not been opened 
during 2000 years, iron hasps and nails on the massive doors of the 
inner repositories, ‘‘ as lustrous and as pliant as the day they left 
the forge.” 

Sr. Pavuw’s CATHEDRAL cost about £800,000, and this was more 
than the expense of any of our medieval cathedrals, The Par- 
liament Houses cost £2,000,000,.and, if we take the Great 
Pyramid of Cheops at a shilling a cubic foot, it would cost a 
little over £4,000,000. 

THE quantity of tobacco paying duty and cleared for con- 
sumption in the United Kingdom averaged 13} 0z. per head of the 
ee in 1841. In 1851 it had increased to 1b. }0z. per 

ead; in 1861 it reached 1lb. 340z. per head; in 1871 it 
amounted to 1 Ib. 53 0z. per head, 

Ir the atmosphere of the moon really exists, its density is less 
than the 2000th part of the density of the earth’s atmosphere. 
Such an atmosphere would be more attenuated than the vacuum 
which is obtained, under the best conditions, in the most perfect 
air-pumps. The refraction, or rather non-refraction of stars, is 
the means by which this determination is obtained. 

In speaking of the quantities of coal raised, exported, &c., it 
it is very difficult to realise the immensity of the transactions. 
A few , more or less do not make a great difference in the 
minds of most people. We may obtain some idea when we re- 
member that, with 100,000,000 tons, a girdle of coal 3ft. wide 
and about 7ft. thick might be put round the earth. 

In 1731 Joshua Gee stated that England was the best customer 
in Europe for the iron of Sweden and Russia, importing from 
those countries between two and three hundred thousand pounds’ 
worth yearly; and he urged that Great Britain should encourage 
the making of pig iron in the American colonies (where wood was 
abundant and cheap), so as thereby to become independent of 
foreign nations. 

THE Egyptians possessed an art, which seems to have been lost, 
of making bronze of a particularly fine temper, capable of taking 
and keeping a sharp edge. Sir Gardiner Wilkinson remarks that 
some of the bronze daggers found by him in Egyptian tombs were 
so beautifully tempered that, after having lain buried for 3000 
yedws, they possessed, when dug up, an elasticity almost equal to 
that of steel. 

THE results of explorations at Nineveh would appear to show 
that, even as early as 880 B.c., iron was cheaper than bronze. 
Common hammer heads, made of iron, have been found, and also 
cores of iron, round which articles of bronze had been cast. 
Portions of armour, and helmets ornamented with bronze, showed, 
from their finish, that both the quality and working of the iron 
were extremely good. 

Ir has been computed that, in common domestic fires, seven- 
eighths and even more of the heat capable of being evolved from 
the coal pass up the chimney unapplied, so far as mere warming 
is concerned. About half of the heat generated by the fire is 
supposed to be carried off with the smoke, about one-fourth in 
the constant current of the warmed air of the room into the 
chimney between the mantelpiece and the fire, and the re- 
mainder of the loss of heat is represented by the unburned par- 
ticles of carbonaceous matter in the smoke. 


ALL observations hitherto made tend to prove that water in any 
form does not exist on the moon’s surface. But it has been consi- 
dered that it was once present there, and indeed traces of aqueous 
or glacial action are by some considered to be evident. What then 
has become of the water? Assuming the solid mass of the moon to 
contract on cooling at the same rate as granite, its refrigeration, 
throagh only 180 deg. Fah., would create cellular space equal to 
nearly 14} millions ef cubic miles, which would be more than suffi- 
cient to engulf the whole of the lunar oceans, supposing them to 
bear the same proportion to the mass of the moon as our own 
oceans bear to that of the earth. If this be the present condition of 
the moon, we can scarcely avoid the conclusion that an ocean can 
only exist on the surface of a planet as long as the latter retains a 
high internal temperature. 

For the detection of small quantities of titanium, Mr. Apjohn 
recommends to fuse 12 grammes of the finely pulverised mineral 
with six times its weight of acid sulphite of potash, until all 
of the free sulphuric acid is expelled. Pulverise the cold 
mass, exhaust with water, and boil the highly diluted aqueous 
solution with sulphite of soda, As soon as the precipitation is com- 
plete, allow the liquor to cool, and pass a little sulphurous acid 
through it to dissolve any small traces of iron or aluminum that 
may have been thrown down by the previous operations. The 
precipitate of titanic acid thus obtained can serve for the pre- 
paration of any of the salts of titanium. It is an interesting fact 
that titanic acid readily absorbs nitrogen, and upon this property 
Du Motay has founded a method of making ammonia directly 
from the air, 

Dr. J. U. MALuet states that not far from the Gulf of Mexico, 
in Eastern Texas, and within twenty-five or thirty miles to the west- 
ward of the Neches River, there exists numerous small drainage- 
wells and shallow pools of water, strongly sour to the taste, this 
sourness being due to the presence of free sulphuric acid, which is 
accompanied by various salts, especially aluminum and ‘iron 
sulphates. At most of these points gases are continually escaping, 
mainly hydrogen sulphide and marsh gas, the bubbles burnin 
readily on the application of a light. At the bottom of one o 
these ponds, known as Sour Lake, an earthy crust had been formed, 
in which free sulphur was observable. A thick, tarry variety of 
petroleum is also found oozing from the surrounding soil. The 
writer regards the occurrence together, in this region, of combus- 
tible gases, petroleum, sulphur, sulphuric acid, and gypsum, as of 
great interest in its relation to the mineral history of native 
sulphur. 

DurinG the recent session of the National Academy of Science, at 
Cambridge, Mass., Prof. Mayer gave some interesting information 
regarding the effect of magnetism on iron:—He states that he has 
discovered, by,means of the Saxton comparator, that rods of iron 
suffered a permanent elongation by magnetisation of one hundred 
and fifty-millionths of an inch. English refined iron gave the 
maximum of elongation; scrap iron the minimum. Whether the 
current was gradually increased in intensity, or whether it was sent 
full charge at once, it produced the same degree of elongation. 
With one cell the elongation took place in six-tenths of a second; 
with 25 cells it took place in two-tenths of a second. Prof. Pierce 
thought if the elongation of iron under magnetisation were true, it 
mixht make its effect on the earth in an a) peed difference in the 
length of the day. This could be det y astronomy. A change 
in the day of seven-hundredths of a second would be perfectly easy 
to discover now. 


| 


; professional visit to the locality, and can certif. 





MISCELLANEA. 


Messrs. HaTHORY, Davis, AND CAMPBELL’s tender for pump- 
ing and winding engines for the Kast India Railway Company has 
been accepted, 

THE damage to the Pentland Firth telegraph cable has now been 
remedied, and communication between the main land and Orkney 
is again established. 

A Frew days ago the North British Railway Company placed a 
sleeping car upon their line between Edinburgh and Glasgow, and 
the result of the trial is pronounced satisfactory. 

THE death is announced of Mr. Thomas Greenwood, the senior 
partner in the well known firm of Greenwood and Batley, machine 
manufacturers, of Leeds. Mr. Greenwood died rather suddenly at 
his residence at Gipsy-hill, near London, on Sunday last, in the 
sixty-fifth year of his age. 

Two of the four 35-ton 12in, muzzle-loading ritied Fraser guns 
that have been manufactured at Woolwich for the turrets of the 
Devastation were on Monday mounted upon their carriages in the 
monitor's forward turret, and to-day the other pair of guns will be 
mounted upon their carriages in the after turret. 

Ir has transpired that the Murillo, which is believed to have 
been the vessel that ran down the Northfleet, was built about six 
years ago by Messrs. Elder and Co., of Glasgow, and was one of a 
fleet of ei ht vessels constructed for the British and Spanish 
trade, the build of which was of a very superior character. 

Tue German Government has decided to carry out a series of 
experiments this year, in order to test the most recent inventions 
in fire-arms, to begin with the improved revolvers used in France, 
Sweden, and England, and at the same time to conclude the 
experiments made last year with the mitrailleurs captured from 
France in the late war. 

THE Court of Queen's Bench had before it on Saturday a case in 
which M. Doury, a captain in the French army, sought to recover 
compensation from Sir Joseph Whitworth for his services in con- 
nection with the sale of rifled artillery to the French Government 
while he represented Messrs. Whitworth in Paris. A verdict was 
taken by consent for the plaintiff, damages £2200. 

A MATTER of constant complaint with the people of Middles- 
brough is the want of dock accommodation and additional faci- 
lities for conveying materials from that place. It is te be hoped 
that the Middlesbrough Corporation and the promoters of the 
Dock Bill will be able to arrange their differences without a fight 
before a parliamentary committee. 

A NEW navigable air-balloon is to be tested in Germany in the 
spring, and it is proposed to make experiments with various 
explosive powders during the artillery mancuvres in demolishing 
the works at Graudenz. There is also some idea of constructing 
ironclad trains, armed with guns of heavy calibre, for the principal 
German fortresses, after the model of the trains used by the 
French during the siege of Paris. 

Mr. Jonn Brunton, C.E., writes to the Pall Mall Gazette: —“ It 
may be of interest to your numerous readers to learn that the late 
discovery of a coal-field in Italy will bring about a reduction of our 
exports to that country in a very short time. I am able to speak 
authoritatively upon this point, having during last month paid a 
i both to the high 
quality of the coal and to the large area of the deposit.” 

Ix the course of the restorations now proceeding at Worcester 
Cathedral, arrangements had been made for laying down a new 
flooring of a moderately expensive kind. Lord Dudley has 
munificently offered to defray the additional cost of a flooring of 
white and black marble, and the offer has been accepted by the 
Restoration Committee. The cost of the marble flooring will be 
between £4000 and £5000. The choir is already floored with en- 
caustic tiles and marble of various colours. 


THE Board of Trade, upon the application of the Gaslight and 
Coke Company, under the provisions of the City of London Gas 
Act, 1868, for a revision of the scale of illuminating power and 
price of the gas supplied by the company, have appointed Francis 
Savage Reilly, Esq., barrister-at-law, William Odling, Esq., 
F.R.S., and William Pollard Pattison, Esq., actuary, to be com- 
missioners for the purposes of such revision. 


Prompt steps have been taken by the newly constituted Local 
Government Board for the district of Pemberton, near Wigan, to 
{mprove its sanitary condition. The district is comprised of several 
important hamlets, with a collective .- xe of about 13,000, 
On the motion of their chairman, Mr. W. T. L. Watkin, a re- 
solution was carried unanimously to instruct their engineer, Mr. 
H. Williams, C.E., of Wigan, to report upon the sanitary condition 
of the district, and to prepare a system of sewerage,, and the most 
advantageous manner of disposing of the sewage. A committee 
was also formed to deal with the question of water supply. 


THE question as to whether a gasometer will explode when fired 
was settled in Manchester on Tuesday, when one of the gasometers 
at the Manchester Corporation Gasworks in Rochdale-road was 
destroyed by fire. The origin of the fire is not known, but about 
two o’clock a workman saw flames issuing from one end of the gaso- 
meters, and the flames could not be checked till the whole contents 
of the gasometer, about 600,000 cubic feet of gas, had been 
consumed. Many inhabitants of the acigfibeusbeot hurried away 
with loads of their furniture, fearing an explosion, but nothing of 
the kind occurred. 

THE exports of steam engines from the United Kingdom sensibly 
increased last year, the value of the exports (which include loco- 
motives as well as fixed engines) having risen to £2,603,390, as 
compared with £2,064,004 in 1871, and £1,997,523 in 1870. The 
three principal external outlets for our steam engines are Russia, 
Egypt, and British India. The exports to Russia were valued last 
year at £302,176, against £350,756 in 1871, and £457,074 in 1870; 
those to Keypt at £242,122, against £348,074 in 1871, and £224,332 
in 1870; and those to British India at £173,003, against £210,251 
in 1871, and £96,327 in 1870. The value of the steam engines 
exported from the United Kingdom in the 15 years ending with 
1872 inclusive was as annexed :— 1858, £1,097,278; 1850, £973.340; 
1860, £1,238,533; 1861, £1,258,164; 1862, £1,624,876; 1863, 
£1,595,036; 1864, £1,617,117; 1865, £1,958,.533; 1866, £1,760,612; 
1867, £2,026,072; 1868, £1,724,783; 1869, £1,851,779; 1870, 
£1,997,523; 1871, £2,064,004; and 1872, £2,603,390. 

A SPECIAL general meeting of the London and North-Western 
Company was held on Friday at the Euston station, Mr. R. Moon 
in the chair, to ask the holders’ permission to proceed with 
certain bills. The bills were for enabling the London and North- 
Western Railway Company to construct new railways, to widen 
portions of their existing railways, to enlarge their Lime-street 
station at Liverpool ; for enabling the company to enlarge and 
improve the old harbour at Holyhead, and to construct works in 
connection therewith, so as to provide for the accommodation of 
the traffic with Ireland, which is nearly doubling itself every five 

ears; that the amalgamation of the London and North-Western 
Railway Company and the Lancashire and Yorkshire Railway 
Company into one company be approved, subject to such 
amendment or alterations as may be made therein by Parliament 
and assented to by the directors ; for aes the extent and 
improving the accommodation of the Citadel station at Carlisle, 
and making and maintaining new connecting lines between the 
various railways converging there ; for the transfer of the Swansea 
lines undertaking of the Swansea and Carmarthen Railway 
Company to the London and North-Western Railway Company ; 
for authorising the construction of railways between Market 
Harborough, Melton Mowbray, and Nottingham ; tochangethename 
of the Dundalk and Greenore Railway Company, and to enable 
them to make a railway from Newry to Greenore and to acquire 
the undertaking of the Newry and Greenore Railway Company. 
The bills were approved. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Bovveav, Rue de la Banque. 

BE '.—Messrs. A. Asner and Co., 11, Unter den Linden. 

, VIENNA.—Mesers. Gzrowp and Co., Booksellers. 
LEIPSIC.—A.Lrnonss Dire, , 

NEW YORK.—WIitimer and Rocers, 47, Nassau-street. 








TO OORBRESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripts ; we 


must therefore request our to keep 

*,* In order to avoid trouble and confusion, pony 7 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

France.—A letter lies at our office for this correspondent. 

F. 8. (Manchester).— Write to the Board of Trade, Marine Department, 


hitehall. 
J. F. F.—Many thanks for your letter. We are glad to Jjiad the articles in 


uestion a 

w R.—Write to the editor of the Scientific American, New York. Your 
letter will be forwarded, no doubt, 

H. S.—Lime, so long as it was dry, would not be injurious; but it possesses 
no special advantage for the given purpose. Sand is much better if it is 
kept dry. 

A adn are unable to say; but we fancy you can obtain much infor- 
mation by writing to the secretary of the Society of Engineers, 6, West- 
minster-c ‘3, Victoria-street. 

Operative.— We believe must be mistaken, as the thing appears to us to 
be impossible. It certavaly never has been done yet. Are you quite certain 
that you understand the difficulties of the subject ? 

Zero.—You cannot take out a valid patent for a principle. If your pre- 
decessor only protected a principle, the protection was valueless ; and you 
can patent any specific method of employing the principle you think 


w L. (Brookfield Works).— We regret that we cannot insert your letter. It 
is against our rules to ish matter ted with questions of priority 
of invention. If you think your rights have been infringed, you should 
address yourself directly to the infringers, not to us. 

J. P. F.—The number of the specification of Baker and Cox's patent is 560, 
a.D. 1872. The price is 10d. From the specification you can gain all the 
information you require. There is a provisional ification, No. 1551, of 
the 4 year, price 4d., but this has only reference to turning double-furrow 
ploug 











POWER LOOMS. 
(To the Editor of The Bngineer.) 

Sir,—Can any correspondent tell me the estimated number of power 
looms in the United Kingdom? or where I am likely to obtain the infor- 
mation ? J. O. 

Oldham, February 10th, 1873. 


SUBSCRIPTIONS :* 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it uf preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. .. «- £0 14s. 6d. 
Yearly (including two double numbers) .. « £1 9s, Od. 


If credit occur, an extra charge ef two shillings and sizpence 6 geeeeal will pe 


be made, Tue ENGINEER is for transmission abr 


FOREIGN SUBSCRIPTIONS. 

In consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
at these rates, will receive THE ENGINEER weekly, and post-free. 

Subscriptions sent by Post-ofice Order must be accompanied by a letter of 
advice to the publisher. 


Remittance by Post-office Order. 

4s, d. ) 42d. 
Argentine Republio «. 111 6 peryear, (Japan wo. « 114 0 per year, 
Australia «s « « Lill 6 ” Malia ws is 1ll * ” 
Belgium .. oe oe o Llt 6 ” Natal. os ll 6 ” 
Brasil .. « « o All 6 ” Netherlands .. 116 0 ” 
British Columbia... .. 111 6 * | New Brunswick ill 6 * 
British Guiana «5 « Lil 6 * Newfoundland 1ll 6 . 
Canada .. «. + ll 6 ” New South Wales 111 6 ” 
Cape of Good Hope ln 6 ” New Zealand... 1ll 6 ” 
Chima oe oe oe 116 0 ” on 116 0 ” 
Denmark .. 11% 0 ° Turkey .- we of o 116 0 ” 
Eyypt . insé , United States. .. .. 1116 4 
Germany 116 6 » West Coast of Africa... 111 6 o 
G ln ¢ pas West Indies «1 « « Lill 6 o 
italy... 206 ” ' 

Remittance by Bill on London, 

4s.d, 4:4 
Austria .. « 116 © peryear. | Norway ..  « «o 2 5 0 per year. 
Buenos Ayres - 110 ” - line @ 
Chili and Peru 110 e- eo eo o 3 @ 6 @ 
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Greece +s - 116 0 ” Sweden ws os - 116 6 
India - 110 ” 

ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings ; 
and, when the advertisement is under one inch in depth, each line 
wards, ninepence, The line averages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. All single 
advertisements from the country must be accompanied by stamps in 
payment, 

AbveRtiseMents caNnot ne INseRTazD UNLEss Detrversp perone Six o’cLOck ox 

Tavrspay Evenine i gacn Ween. 

*,* Letters relating to advertisements and the publishing department ef th® 
paper are to be addressed to the Publisher, Mr. Riche; al 
other letters to be addressed to the Editor of Tux ENGINEER, 163, Strand. 
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MEETING NEXT WEEE. 

Tae Ixstirvrron oF Civit, Enorngers.-~Tuesday, February 18th, at 
8 9.12: Renewed discussion ‘‘On the Gauge for the Indian State Rail- 
ways. 

METEOROLOGICAL Socretry.—Wedneaday, February 1 at 7 p.m.: 
“Description of an Electrical Self-registering a and - 
mange,” by the Rev. Fenwick W. Stow, M.A., F.M.S.; ‘‘On the Madras 
Cyclone of May 2nd, 1872,” by Capt. H. Toynbee, F.R A.S.; “On the 
pee of the Storm of the 2ist—23rd of August, 1868, over the British 
Isles,” by Capt. T. O. Watson ; submitted by R. H. Scott, M.A, F.R.S.; 
“On some Results of Meteorological Telegraphy,” by Robert i. Scott, 

Tue Cuemicat Sociery.—Thursday, February 20th, at 8 p.m.: “On 
Aurine,” by R. 8S. Dale and Dr. rs tgg Sov eon ig 95 Gesmstnes on the 
Bodies.—L, “‘ On Iodide of 
Ethyl,” by Dr. Gladstone and A. Tribe; “On Solidification of Nitrous 
Oxide,” by Mr. Wills ; “‘On Action of Hydrochloric Acid on Codeine,” by 
Dr. C. RB. A. Wright. 





DEATH. 
On the 9th inst., at Norwood, Taomas Gregxwoop, late of Croft House 
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: THE COAL FAMINE. 

Ir is a subject for regret that the Premier has thought fi 
with a sort of jaunty easiness, to refuse any palieatin’ 
inquiry into the present most anomalous and i 
state of the coal trade of Great Britain, The ground 
denial is, “ that it could do no good.” We cannot concur 
in the premiss, eng Ah i 
s to revert to the old natians 
when the assize of bread exi it is no doubt a fact that 
supply and demand do mainly le and that the 
report of a commission of inquiry could have no direct 











effect in lowering the selling price of coal. But it is 
equally a fact that public opinion, that is say, the average 
floating opinion formed by the mass of the community, 
upon any question affecting the interests of all, is one 
element, and an important one, in deciding demand and 
the prices that properly represent it. What is wanting at 
the present moment is information as a basis for public 
opinion. Noone knows fora certainty what are the real cir- 
cumstances, past or still active, that have more than doubled 
the price of coals within less than two years all over Great 
Britain. An uneasy suspicion exists that a very large if not 
the larger part of this enormous advance in cost to the con- 
sumer isdue to unseen combinations, entered into consciously 
or otherwise, the effect of which has and is, to produce 
an epidemic of extortion against the public, aggravated at 
every step between the operations of the coalowner and 
the delivery of the fragment, the cost of which pinches 
the food of the poor room keeper, while the fuel so dearly 
bought is too small to warm his almost empty hearth. In 
countless ways commerce, manufactures, and enterprise 
are injured and impeded, and we may well contemplate 
with dismay the consequences of the revulsion that must 
follow, sooner or later, and the permanent and irremediable 
changes and injuries that may consequentially affect our 
national position and prosperity. The coalowner shuns 
explanations, contents himself with generalities, and throws 
the blame upon the pitmen, and their strikes, high pay 
and short time, or idleness, The pitmen are equally reti- 
cent, and the notion gains ground that the errors or short- 
comings of the men have been discovered by the masters 
as capable of being utilised by them to their own 
profit. The struggle between labour and capital is 
perpetual, and within certain limits inevitable in the 
nature of things; but it is an ugly and portentous 
feature if it be the fact that the wrong doings of 
the pitmen have been discounted by the coalowner against 
the public, and that while he complains publicly he tacitl 
accepts the results, having made them pecuniarily =f 
vantageous to himself, 

And beyond the coalowner and pitmen — along 
the line of intermediate dealers, large and small — 
there is a deal on which light is required. How is 
to be explained—consistently with fair trading principles 
—that within the last week or so the price of coal in 
London has started up eight shillings per ton above its pre- 
vious exorbitant rate, or to forty-five or a shillings, 
while in the same papers that announce the fact we find 
that coal contractors at St. Pancras station are selling 
mixed coal to Goverrment offices in London at 21s, 3d. 
r ton, and by the letter of a merchant that he is loading 
into a ship in South Wales at 24s. per ton ? 

What, we ask, are the real facts upon which the present 
price of coal rests? How much of the price depends on 
physical causes beyond all human control? how much 
upon unanticipated demand—such as it is alleged has been 
produced by an anomalous demand for iron and for most 
things e from it? and how much to what we have 
called an epidemic of extortion, which, beginning even 
earlier than in the coal seam, has now interpenetrated 
every crevice and lowest depth of society? ese are 
questions answers to which could be extracted by the 
honest efforts of an efficient parliamentary inquiry, and 
which, if simply, fully, and yet | na. an given to the 
public, would do more than Mr. Gladstone probably has 
considered, to set to rights the evils complained of. All 
complain ; but while all are more or less conscious that 
much of the inflation of price is factitious, unreal, and, 
therefore, unjustifiable, no one knows, with any clearness, 
who and what are to blame, and so is unable to frame any 
distinct plan, each in his own walk, to combat it. What is 
more evident than that knowledge is the necessary fore- 
runner to effective action, but knowledge, so far, is want- 
ing to all of us here? We, therefore, repeat that a com- 


after. | mission of inquiry—not a sham to dawdle over the session 


—but a really working court of disinterested inquiry that 
should report within eight weeks—would be of real use, 
and, in our judgment, ought to be instantly pressed for. 
Deplorable as the present results of this coal price inflation 
are to the comfort and even lives of millions of our poorer 
classes, and destructive as it may prove permanently to 
many sorts of industry, sowing the seed for their springing 
up in other lands and dying out in our own, there is yet 
another aspect that it presents to the reflective man more 
formidable and portentous than all else. Have we come 
to this, that in the universal rush and appetite for gold 
and gold’s worth—including the luxury 7 iiee-<0er 
one Sees a ene he had said in his heart, “Am I my 
brother’s keeper!” Per fas aut nefas, what I can extort I 
will have and enjoy, let who or what will suffer by conse- 
quence. Ifso—or in so far as this underlies the present 
trade anomaly, as it has underlain so many of our times of 
speculation and of following ic—then in so far is 
society in its true sense at an end amongst us. We may be 
rich, adorned with arts and sciences, apparently powerful 
po Ie on the road to be no better than a hu 
isjoin aggregate reverting to sava ; nor in the 
upshot are our mutual dealin different from those that 
Communism would dictate. there be a remedial agent 
possible for our unwholesome state other than and in anti- 
‘cipation of the sure retribution which the laws of the 
universe are sure to bring about to set things right through 
deeper misery, it must in the first instance be a mental 
and moral one; we must understand our position and 
whither we are going. — ms - 

0 in wa, economising is 
sible all at once; em | the limite to which that Ants A 
gareied, oven with time for are much smaller 
than ad ea eomments of the daily pees 
on a late address to the Northern Mining Institute by Sir 
William , Tepresent, 

_ Something may beyond question be done in the way of 
ae coal from other countries, but, to be effective 
ily by a and powerful combination of capital an 

nat likely to be set in motion, while in our ignorance 

of the real nature of the case no one can predict how long 

the price of coal may remain what it is, and to what extent 





its price in Great Britain may remain permanently above 





what it was two years We may, however, revert in 
another article to the questions of economy and of foreign 
coal supply. 

THE UNITED STATES NAVY. 


WE have before us the detailed reports for 1872 of the 
United States Navy Department, and although these docu- 
ments do not contain any elaborate criticisms on the naval 
policy of foreign Powers, nor any revolutionary theories of 
marine engineering or naval construction, as has generally 
been the case in former years, -still they present many 
points likely to be of interest to our bene Bs One of the 
most important facts that we learn from them is that the 
United States have definitively decided to abandon any 
pretensions that they might previously have entertained of 
ranking as a first-class naval Power. This policy,although 
only indistinctly indicated in the report of the Secretary uf 
the Navy, is expounded clearly enough in the documents 
furnished by the Chiefs of the Bureaux of Steam Engineer- 
ing and Naval Construction. The latter of these gentlemen 
assumes that it is not likely the United States will ever in 
future engage a foreign foe in line of battle, and that con- 
sequently it will not be to the interest of the Government 
to follow too closely the policy of other nations in building 
a large and costly ironclad fleet. Neither does he consider 
it advisable to copy the form of unarmoured vessels 
already built in Europe until their superior qualities are 
duly proved. He points out that the geographical position 
of the United States is such that a large and powerful 
ironclad navy is not required as a bulwark of defence, that 
the abundance of their internal resources enables them in 
time of war to live within their own means and without 
foreign products, and that consequently they would not be 
much affected by their commercial intercourse with other 
countries being cut off;} adding that, while England is 
spending enormous sums of money in constructing costly 
ironclad vessels for the purpose of maintaining the 
supremacy of the seas, the United States have not so much 
as collected the materials for building one, and that, until 
circumstances compel, they can allow other nations to ex- 
periment extensively in that class of vessel, and by a 
thorough investigation determine whether armour or 
ordnance has the advantage. He moreover maintains tht 
it cannot be supposed the United States have acted un- 
wisely in delaying to build ironclads, however the question 
may be decided, fut that the loss will be to those nations 

ing a number of armoured vessels of obsolete types, 
unable to withstand the effects of modern artillery, 

Tt is needless to point out the fallacies contained in these 
arguments. No t commercial country like the United 
States can afford to sink into the position of a third-rate 
naval Power. Vast as their natural resources undoubtedly 
are, they nevertheless do not possess the necessary elements 
for ucing a large ironclad fleet at a short notice, and 
in the event of a war with a maritime nation of any im- 
portance their seaboard would be rav and every 
vestige of their commerce swept away before one of the 
vessels in which they are at present so deficient could be 
launched. It is, besides, a very difficult thing now-a-days 
for a civilised country to exist solely upon its own internal 
resources, When war is raging with all its fury the soil 
remains untilled, manufactories are closed, trade is at a 
standstill, and famine close at hand. The Confederate 
States, by no means the least productive parts of the 
Union, at all events learned this terrfble truth by expe- 
rience. 

The indifference displayed by the United States Govern- 
ment with regard to the construction of ironclad ships of 
war is, however, in some measure counterbalanced by the 
unmistakeable attention that is being devoted to torpedoes. 
The fact of the United States holding themselves aloof from 
the complications of Euro: litics has produced, in the 
country, as the Secretary of the Sues justly observes, a feel- 
ing of security which has caused the navy to be neglected, at 
the same time he considers that the want of vessels of war to 
resist an attack which can only come from the sea may in 
a great measure be met by a well-devised system of torpe- 
does. It is,as he remarks, beyond a doubt, that there is 
no ironclad afloat, no matter how powerfully constructed, 
that can withstand the explosion of a skilfully applied 
torpedo. Thus, while these terrible engines of destruction are 
the cheapest of naval weapons, and within the means « f 
the poorest nations, the strongest and best prepared are 
unable to resist their attacks. Torpedo warfare is still in 
its infancy, but it is the infancy of a most powerful de- 
velopment, and it is especially the policy of the United 
States to foster its growth. The Secretary admits, how- 
ever, that it would be a grave error, while advocating the 
importance of torpedoes as one means of attack and defence, 
to forget that they alone will not suffice for naval pur- 
poses ; and agreeing as we do with this last observation, we 
cannot refrain from expressing our surprise that he should 
content himself with simply recommending to his Govern- 
ment the construction of a few small unarmoured cruisers, 
useful enough no doubt in times of peace, but of no good 
whatever during war, unless supported by an ironclad fleet. 

bd od proceed to — which, although of less 
national importance, are, of greater interest to 
our readers than those we _ ed touched upon. As 
all ical men in this country had long foreseen would 
be the case, the Americans have at length discovered the 
unsuitability of wood as a material for the construction of 
an ironclad fleet. The Secretary of the Navy states that 
early in the past year his attention was called to the fact 
that many of the ironclads needed extensive repairs to 
render them fit for efficient service. Several of them, and 
those the most powerful, were built of wood, while the 
beams and many of the frames of those with iron hulls 
were of the same material, and this woodwork was found 
upon inspection to have decayed so much that it was abso- 
lutely necessary to replace it immediately with iron. On 
this subject Mr. J. W. King, the Chief of the Bureau of 
Steam Engineering, is more explicit still than his official 
superior. He states :— 

“The large expenditures for the construction and erection of 
the motive power in wooden vessels that have become decayed 
and useless after one or two cruises, also the expenditure for the 
removal of machinery from and re-erection in other vessels com- 
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paratively new, for the purpose of repairing or replacing decayed 
keelsons, timbers, and planks, are sufficient reasons, I trust, for 
my referring here to a subject so often verbally discussed by us— 
the materials of which the hulls of our ships shall hereafter be 
constructed. It is not my province to enter into the history of 
the enormous sums heretofore expended on repairs to the hulls of 
our wooden fleets, or into the subject of hull construction gene- 
rally. The able chief constructor, in his last annual report, 
delineated in strong terms the alarming condition of decay of 
many cruising vessels, and of others still remaining on the blocks 
uncompleted, Since then the Miantonomah, Monadnock, Terror, 
and Nantasket have been pronounced unfit for repairs—all com- 
paratively new vessels, the Nantasket not having completed the 
first cruise. The loss of so many vessels to the naval service at 
this time is seriously felt, and their renewal will take no small 
sum from the naval appropriations. In contradistinction to this 
condition of things, it may be mentioned that the hull of the 
steamer Michigan, constructed of good iron and put afloat at Erie, 
Pennsylvania, in 1844, is, after twenty-eight years of active service 
on the northern lakes, found to be in good condition. It is true 
that the water in which she floats is fresh, but if she had been 
constructed of wood, how often would rebuilding have been 
necessary, and’ what would have been the bill of expenditure 
therefor? Or else, would she not have been condemned, sold, and 
forgotten many years ago’? Again, the iron hu!ls of the monitors 
Saugus, Manhattan, Ajax, Mahopac, and Canonicus, built prior 
te the Miantonomah class, are in a good state of preservation, and 
will endure for many years to come without expensive repairs, 
while the wooden beams, mistakenly placed in them by the de- 
signer, have badly decayed.” 

Tt would scarcely be possible to have a more disastrous 
picture of the results of a mistaken policy in reconstructing 
a navy. 

The same official expresses an opinion strongly in favour 
of the employment of compound engines, principally on the 
ground of their having been adopted by various steamship 
companies ; but he certainly brings forward no arguments 
of his own in their favour, and, indeed, informs us that so 
much doubt exists as to their value that a board of engi- 
neers has been appointed to inquire into the subject. 

Another point of interest to which he refers is the sub- 
stitution of two-bladed for four-bladed screws in the 
vessels of the American navy, with a view of increasing 
their efficiency under sail. The result of this change 
appears to be that while the speed is not materially altered 
in smooth water and light winds, it is very seriously 
reduced when head seas and winds are encountered, and 
that the screws cannot keep steerageway on the ships 
azainst moderate gales when accompanied by heavy seas. 
The question of the best form of screw propeller seems to 
have caused considerable difficulty to the department, for 
we find that during the past year several experiments have 
taken place for the purpose of testing the point. Of only 
one of these are we given any details, and that is with a 
Hirsch screw, which, by the way, appears to have afforded 
anything but good results. 

The boilers of American ships of war have suffered 
equally with our own by the introduction of surface con- 
densers, and Mr. King estimates that their duration has 
been decreased nearly one-half. He states that a thin 
coating of saline scale is found to be the best preservative. 
All the new vessels, it appears, are being supplied with cylin- 
drical boilers with their shells of increased thickness. 

These reports comprise many other points of considerable 
interest, but we have not space to dwell upon them, and 
must, therefore, confine ourselves to mentioning the 
scientific experiments with steam boilers, accounts of 
which have already been published in this country, the 
engineering works in progress at the various navy yards, 
and the reports on the Torpedo School and the Annapolis 
Naval Academy. 


THE WESTINGHOUSE BRAKE ON THE 
DISTRICT RAILWAY. 


METROPOLITAN 


Ir is with no small pleasure that we record the fact that 
there is at last a fair prospect that a good continuous 
brake will be adopted on the Metropolitan District Rail- 
way, and, we venture to hope, on other metropolitan rail- 
ways as well. Clarke’s brake, hitherto in use on the 
railway we have named, is extremely satisfactory in its 
action as far as stopping a train is concerned, and it is not 
too much to say that without its aid our metropolitan 
tratlic could not have been worked as it has been worked; 
but the brake is very unsatisfactory as regards the passen- 
gers, being noisy and jerking in its action, as no doubt 
many of our readers know by experience. On Wednesday 
afternoon a number of influential railway men met at the 
Mansion House station to examine for themselves the 
operation of the Westinghouse air brake, which has been 
titted by Mr. Speck, locomotive superintendent of the Metro- 


politan District Railway, te an experimental train. The 
brake has been already fully described in our pages. The 


air compressing engine was fitted just in front of the tank 
end, on the off side of No. 18 engine. The train consisted 
of eight carriages. These had all been fitted with Clarke’s 
brake, which had been very easily adapted by Mr. Speck 
to the new mode of working. The two first-class carriages 
in the train are fitted with cast iron blocks, the others with 
ordinary wood blocks. ‘The weight of the carriages empty 
is 8 tons 12 ewt., that of the engine 42 tons, and that of 
the whole train was therefore nearly 111 tons. 

About 12.50 the train started for West Brompton, 
taking its place as a regular train, and stopping at all 
stations, ‘The speed was in no case very high, of course, 
but the train ran into the stations nearly at full speed, and 
could easily be brought up within its own length—200ft. 
‘Lhere was a total absence of jar or unpleasant shock in any 
carriage of the train; and it is worth notice that the brake 
was applied to the engine without interfering in the least 
with the existing screw arrangement, The run back to the 
Mansion House was as satisfactory as the run to West 
Brompton. Indeed, there was no room left to doubt that 
the train was fitted with a brake perfectly reliable, simple, 
and, what is of paramount importance, comfortable. It 
was a novel sensation to many of those present to find the 
engine suddenly, as it were, take hold of the ground whena 
tap was turned on the back-plate of the fire-box. One stop 
—made just outside West Brompton station, when the 
train was running at full speed, say, twenty-eight miles an 
hour—was especially satisfactory, the train being pulled 
within half its own length. As regards the fitting of the 





apparatus to the engine Mr. Speck has been especially suc- 


cessful. No space is lost on the back plate of the fire-box, 
and only one jin. hole is made in the boiler. The air 
reservoir consists of a cylinder of..wrought iron 18in. dia- 
meter, put quite out of the wav under the foot-plate. 

We venture to think, as did most of those present on 
Wednesday, that Mr. Westinghouse has at last supplied 
our railway companies with just what has long been 
wanted. It has, we know, been urged as an objection, 
that the pump may get out of order; but it is just as 
likely that an axle may break, or a tire fly off, yet we 
use axles and tires with perfect confidence nevertheless. 
It takes a long time to overcome our vis inertia in this 
country; nevertheless, Mr. King, who represents Mr. 
Westinghouse in Great Britain, is making progress. The 
brake is now being fitted to one of the tidal trains of the 
London, Chatham, and Dover Company, by Mr. Martley, 
and it will shortly be extensively adopted on the Midland 
Railway. It has been in use on the St. Albans branch of 
the London and North-Western Railway for some time. 
There is good reason to conclude, therefore, that, ere long, 
the intrinsically good qualities of the brake will give it 
that popularity which it really deserves. 





THE PUBLIC WORKS OF THE SECOND EMPIRE. 
PoLiticaL events—unless in so far as they may, like 
legislation, bear upon, retard, or promote the subjects 
proper to this journal—do not occupy our pages. It has, 
therefore, been outside our province to record the recent 
death of the Emperor Napoleon III. at Chislehurst—an 
event which, exile though he was, has more profoundly 
stirred the political consciousness of European nations than 
has the death of any monarch for at least two centuries 
t. Still less would it have befitted us to give utterance 
to those deep feelings of individual sympathy which that 
tragic end to so marvellous and great a career has evoked 
in the breasts of countless millions of the best and most 
civilised of our race. We may, however, with all propriety, 
pay our special tribute of homage to the memory of the 
ate ruler of France by recalling to the minds of our 
readers some faint image of the material endowments in 
social advancement, wealth, and power which the works, 
yublic and private, inaugurated and urged to completion 
y the wisdom, foresight, and incessant activity of Napo- 
leon IIT. have conferred upon France during the eighteen 
years of his reign. We regret that the narrowness of 
space alone possible compels us to do this in far too broken 
an outline. Baker and others of our older chroniclers gave 
to each monarch’s history a separate chapter “Of the 
Public Works of His Time ;” a book—for less it cannot be 
—will yet record the great works of the Second Empire, 
and with a just recognitiuu of their master spirit. 
France, when she shall have recovered her stunning blow 
and stand erect again with unclouded thought, will discern 
that national self-respect demands of her that she should 
not ignore, by reason of one fatal failure, for which she was 
equally to blame with Napoleon, the immense and count- 
less benefits she received from the man whom she herself 
called to power. 

The great events of the reign of Louis XIV. raised 
France in influence as a military power, as well as in 
arts and letters, to the then foremost place in Europe; 
but the incessant wars, an army of 400,000 men, royal 
palace building, courtly extravagance, religious bigotry with 
active persecution, and ignorance, the inevitable result of 
an all-dominant Church, had already laid the train for that 
tremendous explosion, the Revolution, which was accele- 
rated and its effects rendered the more formidable by the 
baseness and folly of the Regency of Orleans and suc- 
ceeding reign, and which became inevitable under the 
inert and feeble Louis XVI. In the wreck of the 
old—from which Europe and the world has ever since 
derived such vast advantages in growth, freedom, and 
civilisation—France, with every art and industry dis- 
ordered or destroyed, found herself surrounded by foes 
without, whilst anarchy within was supreme. Napoleon 
the First emerged, rose to supreme power, the external 
enemies of France were repelled, and social and political 
order re-appeared. But the very elements, the stormy strife 
of which had raised him to power, obliged him equally 
with his own ambition to a reign of perpetual warfare; 
and although the civil administration of the Great 
Napoleon was far from neglectful of whatever’ science, 
art, suggestive genius, and energetic administration could 
do to advance the welfare of France and enrich her, the 
depletion of almost continuous war, the “continental 
system,” and the illwill of all Europe, were more than 
could be in any way balanced, and after Waterloo France 
was really poorer and in most respects individually more 
helpless than she had been before the outbreak of the 
Revolution. Louis XVIII. and Charles X., foreed by 
foreign conquerors upon a people who detested them, 
proved in their imbecile reigns that they were incapable 
of doing anything administratively for France’s welfare. 
Charles X., hustled from the throne soon after he had pom- 
pously performed what was in his eyes a great public act, the 
presentation of a silver image to the Virgin Mary, 

ve place in 1830 to the citizen king Louis Philippe ; 

ut though order reigned once more, and a show of 
administrative activity was kept up, and some public 
works, amongst which were the inauguration of the French 
railway system and the fortification of Paris were accom- 
— that sagacious and cautious, but crafty and shifty 

ing, whose tendencies were those of a bowrgeots, was more 
intent on the disement of his family and on steering 
political parties than.on the internal prosperity of France; 
and in many respects it would not be untrue to say that 
the industrial torpor of the nation was greater towards the 
close of his career than before. 

The ironworks of France, whose fires had been extin- 
guished in the crisis of the Revolution, had been stimulated 
under Napoleon I. to some activity—but it was for the 
weapons of war; no steady progress to an iron trade was 

e. In 1832 the ee of iron in France, though 
small, was chiefly supplied by importation, against heavy 





import duties. Most of the other metals were of foreign 
production also. Mining was not very much more ad- 
vanced than in Louis XIV’s. time. The collieries were 
neglected, coal was sparingly imported, wood was the 
almost universal fuel, dear, and becoming more and more 
seanty. The cities, with their squalid and unsewered and 
narrow streets, were nests of disease; the roads, confined 


to the old paved chaussées, were much as they were in the 
seventeenth century ; cross roads there were practically 


almost none ; the tracks, so called, were as they were in 
1814, when their utter impracticability caused the failure 
of the daring strategy of the falling Emperor to throw him- 
self in the rear of the invaders advancing upon Paris. 
There were probably not one hundred steam engines em- 
ployed in manufactures in all France—so rare, so extra- 
ordinary were they looked upon, even in Paris, that in 1831 
a little engine employed in grinding chocolate within the 
window of a shop in the Rue St. Honoré attracted all day 
long a crowd of people gazing in wonder at the spontaneous 
movements of the exotic machine. 

Several great public works had from time to time been 
carried out, aud many more had been projected in France, 
prior to the great Revolution, but with few exceptions 
they were works of ostentation or for war. There 
was no want of able engineers and men of science ; 
these were, during the reign of the first Napoleon, em- 
bodied in the great Corps for Industrial Administration, 
the Ponts et Chaussées, and the School of Mines, both 
under the department of the Ministry of Public Works, of 
Commerce, and of Agriculture. The general arrangements 
for the local management and repair of roads, bridges, 
watercourses, harbours, &c., by a staff of engineers spread 
over the country, as well as subordinate or special depart- 
ments, such as that of forests, were also organised by 
Napoleon I., very much in the form in which they still 
exist. But though many men of the highest ability 
were to be found in succession in command of this great 
and instructed staff, the amount of public work actually 
carried out was small; projets answered the purpose of 
successive “hand to mouth” Governments better than large 
and steady expenditure to carry them out ; projects well 
considered and designed, often of the most obvious or even 
pressing importance, were kept in abeyance for years, “ for 
further consideration,” and works actually commenced were 
starved and delayed. There was centralisation enough to 
paralyse private efforts, but it was centralisation without 
the energy and vigour that alone can make it tolerable or 
useful, 

To this state of affairs the late Emperor succeeded as 
supreme ruler in 1852. It has been recorded of the former 
Emperor that when first, in 1814, confined to Elba, as the 
bounds of his narrowed empire, he had within the first 
month of his occupation ridden over every corner of the 
island and designed public works for its improvement, the 
execution of which would have swallowed up its tiny 
revenues for many years to come. Incessant work had 
become a necessity with him. The same love of and 
ability for administrative labours, both for war and for 
peace, were at once seen to be characteristics of Napo- 
leon III. New energy was breathed into every public 
department, and in those connected with public works, 
capability rather than mere imperialism seems to have 
directed the choice of those placed in command. 

The portfolios of neglected or deferred projects were 
opened again. Reports as to selection for execution were 
laid before the Emperor, and those put in hand were set 
about with energy and earnestness. The improvements 
effected in Paris are so well known that it is not necessary to 
refer to them in detail. These comprised the construction 
of the many miles of new streets, with the most complete 
system of sewage yet designed for any capital city unless 
our own. It has been often objected that for the execu- 
tion of these streets the historic monuments of old Paris 
were ruthlessly, if not purposely, destroyed; but the fact is 
not so. Genuine historic monuments, such as the Tour de 
St. Jacque, were respected, but as is right, the considera- 
tion primary to all others was facile public communication. 
Trottoirs or flagways were formed in all the ancient 
streets whose width admitted of it. The pavements of all 
were improved ; the old cubic lumps of ten inches on the 
side abandoned, and many of the streets macadamised. 
Public parks were formed ; the water supply was largely 
increased, and service by mains took the place of the old 
system of public fountains. Twelve new bridges spanned 
the Seine, all of noble, some of novel, design. The great 
artesian wells were sunk. Several new hospitals, the 
great Opera House, the Palais de l’Industrie, the comple- 
tion of the Louvre, and many other public edjfices, all 
mark the Emperor’s reign. Similar works were simul- 
taneously put in execution in every great city and town of 
France. From Bordeaux to Marseilles, from Dunkirk to 
Toulouse, the same energetic work of public improvement 
was set going and vigorously pursued, and in all, noble 
edifices for prefectures, mairies, libraries, — picture 

alleries and museums, as well as for the abodes of 
instruction in colleges, lyceums, normal and special schools, 
were constructed. 

The harbours round the coast became the seats of vast 
works, Cherbourg was completed in reality, Brest was 
improved, the most gigantic swivel bridge in the world 
gave access from one side of the harbour to the other. The 
harbour of Marseilles, from being nothing more than a 
single basin, which was only a huge cesspool—the Joliette— 
where the plague made its last stand in Europe, expanded 
into the splendid basins of the Port Napoleon, while the 
copious floods of fresh water brought from the Alpine 
spurs by the Roquefavour Aqueduct supplied the Liverpool 
of France with water and cl the basins of the port. 

The great high roads throughout France (Routes /mpé- 
riales) were improved or remodelled upon a vast scale. 
The engineer of Napoleon I. had, in the grand military 
road of the Simplon, shown how superior the system of 
madadamisation was to the old paved chaussée, but these 
still remained almost everywhere as the high roads of 
France. These were then atiacked, and now the greater 
part of the macadamised high roads of France may vie 
with the best we possess in England. Many important 
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and difficult roads were constructed in the Pyrenees and | 
on the Alpine border, embracing many noble structures, 
of which the Pont Napoleon, on the Imperial route No. 21 
{Haute Pyrénees), of which we gave a description in 1867, 
is a fine example.* Nor were thecross roads (routes vicinauz) 
neglected, though much less was done for these than was 
projected and would have been effected had the Emperor’s 
reign continued. During that busy eighteen years the 
great system of railways was vastly extended, mainly by 
public co-operative enterprise, judiciously aided, and in 
some respects controlled, by the State. Preference was in 
the first instance given to the great lines radiating from 
Paris, and to it from the most important strategic and 
mercantile points of the coasts and frontiers ; but the cross 
lines were latterly rapidly being filled in, and a subordi- | 
nate system to complete the network and atford railway | 
accommodation within a few miles of every commune in | 
France was amongst the latest cares of the Emperor’s 
government. 

We should not omit to notice here the immense work 
of the Mont Cenis Tunnel, completed in 1870, for though 
executed chiefly by Italian engineers, and as to cost in con- 
cert with the Italian Government, it would probably not 
have been undertaken but for the effective co-operation, 
at the commencement, of Napoleon IIT. 

Amongst the tunnels and viaducts executed on the great 
or cross lines are some of the most remarkable works 
of their class in the world. Some, such as the iron viaducts 
of M. Nordling, on the Commentry and Gannat and 
other cross lines, of which we have given full accounts, 
are as bold in design as economic and effective.+ 

The rivers of France generally are subject to frequent 
and often formidable floods ; into the physical conditions 
producing these we cannot enter here. The inundations cf 
the Rhone, the Loire, the Seine, and Marne, and other 
great watercourses, early attracted the attention of the 
Emperor ; and in one of his latest State Papers on the swb- 
ject he shows an intimacy with the physics and engineer- 
ing of rivers, and a grasp of the means whereby future 
inundations were to be prevented, of a very remarkable cha- 
racter. In connection with this branch of public works 
numerous commissions were formed ; the projects for deal- 
ing with the rivers chiefly affected—from the days when 
Vauban examined and reported on the Rhone, cette feuve 
incorrigible, as he calls it—were reconsidered; and 
although nothing absolutely radical as a remedy has 
universally resulted, many great and effective works have 
been completed, in most cases with signal success. Most 
of these rivers are not only watercourses, but river navi- 
gations, the old methods of maintaining summer’ water 
at about normal level for navigation usually added dis- 
astrously to the effects of floods. ; 

The system of movable dams was reconsidered, experi- 
mented upon on a great scale, and perfected. On the 
Seine, the Marne, and severa§ other rivers the systems of 
automobiles and of hausses mobiles-barrages have now 
been for several years in successful use in preserving more 
nearly the average regimen of the watercourses, without 
obstructing either drainage or navigation.t The conditions 
of flooding of the great rivers are intimately connected 
with the action of their torrential atiluents, which not only 
carry immense masses of loose inaterial into the valleys of 
the main channels, but involve in disaster, or in even 
destruction, the towns, or villages, or manufactories in 
the narrow valleys immediately below. [Either to 
counteract such results, or for this coupled with the 
impounding of water for power or irrigation, or in 
relation to arterial drainage, several great reservoirs 
were during the Emperor's reign begun or completed. 
France had long possessed some noble reservoirs in 
connection with her more ancient canals — such as 
that of Lampy on the Languedoc Canal—but very few 
for river adjustment, &c. Amongst the latter the Furens 
Reservoir,$ upon the torrent of that. name above St. 
Etienne, of which we gave an account some years ago, is a 
fine example of well-considered, daring, and successful 
design. The Settons Reservoir—the largest sheet of em- 
banked water in France—is also another. Several canals 
for navigation or water supply, or both, were also com- 
pleted. 

Some vast projects for ship canals were under consi- 
deration before the German war; and although amongst 
these the project of rendering sea navigation round the 
Spanish peninsula unnecessary by giving access to the 
Mediterranean by a ship canal from the north coast 
may at any time prove unfeasible, it is not too much to 
say that had the Empire lasted Paris would really have 
been made a seaport by means of the Seine. 

In such a passing view as this of works occupying eighteen 
years, and costing many milliards altogether, and whose 
execution has not impoverished but enriched France— 
whence the great mass of the capital was drawn—we can 
but barely mention the Suez Canal, the noblest and 
greatest monument of. the skill, enterprise, and persever- 
ance of French capitalists and engineers, and perhaps in 
its actualities and its future effects likely to be classed as 
the greatest work of engineering ever carried through by 
man. It was always steadily supported by the Emperor, 
though even his sagacity appears scarcely to have foreseen 
its future success and its vast remote effects, which a future 
generation alone can witness. 

Nor was the agriculture of France less the object of soli- 
citude. At Paris an experimental farm—the Laboratory 
for Agricultural Chemistry, under Professor De la Ville, 
the Jardin d’Acclimatisation, schools of agricultural science 
in the departments, special professorships in the lyceums 
and colleges of the provinces -were formed. Cattle shows 
—little known formerly in France—horse races, for the 
improvement of breeding, were promoted in all the de- 





partments, and some vast, and so far highly successful, *delight of the future archeologist. 


public works were carried out for the reclamation of pre- 
viously barren wastes. Of these none is more remarkable 
than the reclamation effected upon the Landes of Bordeaux, 
» an immense tract of barren sand, resting upon an imper- 
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vious bottom, and which formerly produced nothing but a 
never-failing crop of fever and ague. By well-devised but 
simple plans the drainage of the district has been made 
effective, and cultivation is now rapidly encroaching on 
those barren and unhealthy wastes. <A report of a very 
late commission as to the results achieved proved that fever 
and ague had disappeared, and the returns of capital, from 
the production of turpentine and wood from the pine 
plantations, and of other more ordinary agricultural pro- 
duce, are said to be already satisfactory. 

Considerable works of this class have been executed also 
on the marshy shores and lagoons of the south coast, and 


at the débouchure of the Rhone. Great works of embank- | 


ment and artificial drainage have also been executed upon 
the Lower Seine, the Garonne, and other rivers. 

The intimate relations between the commercial wealth of 
any country possessing a seaboard, its commercial and its 
warlike marine—especially since the epoch of steam naviga- 
tion—were clearly discerned by Napoleon III. He pro- 
moted, with zeal and effect, the establishment of lines of 
ocean-going steamships from the ports of France, and cor- 
relatively great works were carried to completion for their 
accommodation, and for construction or repairs of the ships. 
Dunkirk, Havre, St. Nazaire, Brest, and Marseilles rival 
in their naval harbours or splendid basins our South- 
ampton or Liverpool. And here we can but afford a pass- 
ing word to notice that one of the most remarkable results 
of Napoleon’s career—whether for good or for ill to the 
world—is to be found in his promulgation, if not personal 
suggestion, in 1854, of iron-armoured ships. These have 
metamorphosed the war navies and the naval strategy and 
tactics of the whole world. The construction of the French 
armour-clad navy powerfully tended to expand and pro- 
mote the iron trade of France, and Creusot—as well as 
some half-dozen other great ironworks—owes much to this 
daring innovation. Great works for the construction and 


repair of marine engines, and for iron shipping, were also | 


formed upon the north-west and southern coasts. Nor 
ought we, in recording Napoleon’s public works in relation 
to engineering in its wide sense, to omit to notice his trans- 
formation and simplification of the French field artillery, 
the issue of his earlier studies when a captive at Ham, nor 
his subsequent introduction of rifled artillery and mitrail- 
leuses — the latter only an adoption, however. These 
changes in land artillery—tirst inaugurated by him—have, 
like armour-plating at sea, changed the face of war upon 
land, and their effects are seen all over the world. 

France, prior to 1852, occupied, through the labours and 
skill of Fresnel and others, a high place amongst maritime 
nations as to her coastlights ; but the scientific skill shown 
was not adequately represented by the extension of results. 
The lighthouses and sea beacons round French coasts were 
few. A new impulse was given here likewise ; many new 
lights were added, old ones improved. The Fresnel system 
of oil gave way in some cases to electric illuminators, 
and several noble lighthouses, such as that of the Douvres 
Rock on the north coast, attest the success of French engi- 
neering in this department. 

Nor was Algeria neglected in this amazing catalogue of 
public works. Water supply, and irrigation, coast surveys, 
harbours, and roads were completed, and the Emperor 
personally visited the colony, though it would seem without 
being able to devise any measures of a radical nature, 
connected with public works at least, to render that appan- 
age less a source of expenditure rather than of direct profit 
to France. 

To give wings and power to all these swarming woiks 
great combinations of capitalists were formed or encouraged, 
such as the crédit mobilier, the influence of which was 
unquestionably great in the promotion of improvertents 
and of enterprise both in France and abroad in her colonies, 
or wherever her influence extended. Those associations 
were looked upon with much distrust, and in some respects 
perhaps justly; but that in the main their influence—like 


that of the public works we have glanced at, but could not | 


describe—was beneficial, instead of baneful, is, perhaps, 
sufficiently attested by the ease with which France, after 
the most disastrous war she ever waged since 1812 in 
Rassia, has been able to pay the greater part of her heavy 
war penalty. 

In relation to the financial movements of his reign, we 
should not pass unnoticed the new coinage of France. Even 
in 1840 a handful of copper coin was a wonder to an English- 
man and a disgrace to France. Ina single franc’s worth 
there would be sous of Louis XVL., the bell metal of the 
Republic, of Napoleon I., with every succeeding king, 
and some as old as Louis XV. None of the Bourbons saw 
the importance even to their own dynasty of sweeping away 
these remembrances of change and of national cata- 
clysms. Napoleon ITI. saw it clearly, however ; the mint 
was enlarged and empowered by new presses and ma- 
chinery; Pelouse and other able men directed its operations; 
the copper rubbish disappeared ; the silver became a gold 
coinage toa large extent, and Cvesar’s image and super- 
scription stood everywhere before the nation in place of 
the old sad reminders of every day of past mutations. 

Nor should we pass unnoticed the system put in action 
by the Emperor for the preservation, record, and repair of 
the historic monuments of France, civil, military, and 
ecclesiastical. Works of restoration which may in their 
class be. justly termed vast, were undertaken and com- 
pleted, under the able conduct of Viollet le Duc and other 
architects, to repair what time and long neglect had done 
to crumble or deface the great edifices of France, its 

ces and ancient regal chateaux, its Palais de Justice, its 
cathedrals. At Carcassonne one of the most singular monu 
ments of medizeval cities in architecture, houses, habits, and 
arrangements, the old walled Cité, was attacked en face, 
and its crumbling remains rescued from destruction for the 
pA Noble’ os 
works of truly imperial magnificence, under the charge o 
authorities of the Bcole dee Beaux Arts, record with fidelity 
and from measurements the whole series of these national 
monuments, prior to and after their repair. No nation 
possesses such a record of its antiquities. Some of these 


were shown at the Great Exhibition of Paris in 1867— 
one of the two noblest international exhibitions that 


|the world has seen, or probably ever will see, amongst 
these displays. There was scarcely a spot in France, 
even in the poorest and. most secluded communes, in 
| which these works, to some extent, did not pene- 
trate, at once bringing the consciousness of a Govern- 
| ment and examples of civilising improvement to the o.ser- 
| vation of the population. This may be centralisation—an 
| ill-omened, though not well-understood, word in English 
mouths—but it was good and energetic government. Vast 
numbers of parish churches were repaired by the State, 
wholly or in part, and many new ones built, several 
around St. Cloud, by the ay wane private liberality. It 
is true that much of these church works arose from the 
necessity of keeping the support of the church to the 
imperial system; and it is to be admitted that this 
necessity, real or supposed, did much to retard primary 
education in France by enabling the clergy to oppose 
with bigoted intolerance every effectual effort to substitute 
| knowledge and thought for ignorance and superstition 
amongst the great rural popuiation of France. 

But our space is more than exhausted. ‘We have but 
| glanced in what precedes at classes of works inaugurated 
or worked to actual completion in the Emperor’s time, and 
|even this most imperfectly. Could we have embodied 
somewhat detailed notices of a technical character of even 
some of the great works individually comprised within our 
review—such as the Ivry Tunnel, or the great bridges of 

3ordeaux, Lyons, &c., or the great railway viaducts or 
harbour works—the technical interest would have been fia 
greater ; but these have either been given in past years in 
Tne ENGINEER, or must be reserved for future monographs. 
We have said enough to show that France may justly be 
proud of her material progress during Napoleon ITI.’s reign, 
| whether, as the opponents of imperialism say, in spite of 
his rule, or, as most sapnabeliont thinkers will admit, in 
great part at least, because of it. 





Prince BisMarck’s Varzin Paper Mills are turning out very 
well. They cannot meet the English demand for the pasteboard, 
which is manufactured from pine wood, in them. The present 
mills work up annually 600 cords of wood, and a new factory is 
being built which will consume in this production 1500 cords. The 
prince has purchased adjacent forests, which will supply him with 
raw materials for his manufactures for years to come, 


New Gunpoats.—By the launch of the composite screw gun- 
boats Zephyr and Ariel from Chatham Dockyard, on Tuesday 
afternoon, an addition has been made to a class of handy vessels 
which will prove exceedingly useful for operations in rivers and 
shallow harbours where vessels of a larger size would be unable to 
enter. Each of the gunboats is built on the composite principle, 
iron being used wherever practicable, with an outside planking 
of wood. Being intended to carry an rg heavy arma- 
ment for their size, they are constructed of the greatest possible 
strength, while the machinery with which they will be supplied 
will enable them to steam at between nine and ten knots an hour. 
The length of each vessel is 125ft. ; breadth, 22ft. Gin. ; depth of 
hold, 12ft. ; and burthen, 295 tons, with a displacement of 408 tons. 
They will be engined with machinery of 360-horse power (actual), 
and will have a cemplement of sixty officers and men. The arma 
ment of each will consist of two 64-pounders, on slides, and two 
20-pounder Armstrongs. 

New Patent BLast FURNACE AT SUMMERLEE.—This week a 
new patent blast furnace was put in operation at Summerlee by 
the Messrs. Neilson, Since the era of the hot-blast, originated by 
the uncle of the senior partner of the firm at Summerlee, there 


has not been a more bold contrivance introduced into the iron . 


trade of Scotland than that inaugurated yesterday. The furnace 
is totally different from the fiue system adopted by Mr. Ferrie 
at Calderbank, Mr. Pultney, the g at S lee, 
being of opinion that the flues at the 4 of the fur- 
nace may with advantage be dispensed with. The whole 
secret of the present operation depends upon the elevation of the 
furnace, and the proper distribution of the gas generator, The 
chief deviation from the plan previously adopted is that the 
furnace has been elevated from S0ft. to fully 70ft., with a 
gradually-sloping furnace from 16}ft. at the boshes to 12ft. at 
the top, the raw material being filled upon equal layers, and the 
blast modulated according to circumstances. The blast was 
turned on by Miss Neilson, amid great applause. Lunch was 
thereafter served up to a select company, and ‘‘ Success to the 
New Furnace” was proposed by James Neilson, Esq., of Moss 
end, Mr. Neilson, of Suimerlee, responded, 


A New Barrery.—M. H. Cauderay, of Lausanne, describes the 
| construction of a small, portable, and economical galvanic battery, 
which, he says, will be particularly useful for purposes of mili 

tary telegraphy. Its fundamental part will certainly be pecu- 
liarly accessible to military men, for the cells, which serve at 
the same time as the positive electromotors, consist of 
the used copper cases of rifle cartridges. These are scraped 
clean, and arranged in holes made in a small board. They 
are then charged with a layer of about half an inch of pounded 
and moistened sulphate of copper, and filled up nearly to the 
top with sawdust soaked in pure water. The negative electro 
motor is a small cylinder of zinc, about an eighth of an inch 
thick, which is passed down into the sawdust through a hole in 
a varnished cork, closing the aperture of the cell. A small 
notch must be made in one side of the cork, to allow of 
the escape of gas. Of course the copper cell and the 
zinc cylinder must have wires attached to them, for the 
purpose of attaching them to the opposite poles of the 
neighbouring cells. A battery of twenty such cells, exhibited 
by M. Cauderay to the Society of Sciences at Lausanne, sufficed 
to work a portable military telegraph against a resistance of 4000 
Siemens units, The knowledge of so cheap a form of battery will 
be welcome to many who like to amuse themselves with experi- 
ments in galvanism, —(/obe, 

Srese, GorRMAN, AND Curisty’s Patent Sxip-Ralsine 
SreaMeER.—In our impression of the 9th February, 1872, we pub- 
lished a drawing and description of a ship-raising pontoon 
patented by Messrs. Siebe, Gorman, and Uhristy. Public 
attention having been called by recent disasters to the necessity 
for some speedy means of raising vessels and cargoes, a number of 
leading men interested in shipping have satisfied themselves of 
the practicability of this invention, and we are informed that it 
has been determined at once to form an association for the pur- 
pose of constructing a steam vessel capable of raising ships with 
their cargoes weighing up to 5000 tons. The vessel will be so 
constructed as to stand any weather; she will have separate 
engines of 200-horse power each, driving four screw propellers, 
and attaining great 5 The engines will work the windlasses 
as well as the centrifugal pumps. It is proposed that a pair of 
gates should be fitted at the stern of the vessel tu form a perfect 
caisson (the mud on shore forming a bottom) round any wreck 
sunk in rivers or other shallow waters, and the vessel will be 
supplied with four of J. and H. Gwynne’s centrifugal pumps, 
each throwing 10,000 gals. of water per minute. Thus, when the 
tide falls, the caisson and the wreck could be kept sufficiently dry 
to enable any leak or damage to be temporarily repaired, and both 











wreck and pontoon steamer would rise with the tide, and at once 
proceed to a place of safety. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Datesof Provisional Protection for Six Months, 

3970. Joun Henry Jonnson, pene prea ay toy | London, “New or im- 

roved methods, pf tus for depositing upon wrought 

m, steel, and cast fron ing a ‘of copper or alloys of copper.”—A 

communication from Octave Gauduin, Jean Baptiste Java Mignon, and 
Stanislas Henry Rouart, Paris.—31st December, 1872. 

102. Jonn Kiyinmonta, Kirkcaldy, Fifeshire, N.B., ‘‘ Improvements in 
heating bakers’ ovens and in the apparatus employed erefor.”—1l0th 
January, 1873. 

114, Georce CHARteswortu, Cross Pipes, Denby Dale, near Hudders- 
— Yorkshire, ‘An improvement in power looms.’ —11th January, 





“ue , re Pircner, Park-street, Camden Town, London, “ Improve- 
ments in craping hair and other fibrous materials, and in the machinery 
employed therein.” 

150. RoBERT QUINTAVALLE and Witt1AmM Tuomas Casse_t Pratt, New- 
port, Monmouthshire, ‘*A new method of fixing a reserved rudder, in 
case of loss of the original one during a gale or from any other cause, 
with very little delay.” 

152. HAROLD Lirtt, EDALE Power, Albemanle-street, Piccadilly, London, 

»ts in las.” —14th January, 1873. 
228, MATTHIAS EDWARD Bowra, Upper Norwood, Surrey, and THomas 
Woop, Adelaide-road, London, “ Improvements’ in the manufacture of 
elastic fabrics.” "20th January, 1873. 

250. BenJaMIn Boornroyp, Southport, Lancashire, ‘‘ Improvements in the 
method of and apparatus for sizing and ainting laths for Venetian 
blinds and other articles with any kind of Hquid colouring.” 

252. BensamMin HarRpwIck Foster, Newcastle-on-Tyne, Northumberland, 
“Improvements in the construction of motive power engines | driven 
by steam, compressed air, or other elastic fluid, o r by water.”—22nd 
January, 1873. 

260. Rogert Farreurn, Burley-in-Wharfedale, Yorkshire, ‘“ Improve- 
tents in machinery for washing or scouring wool or other tibres, 

262. Grorce WILLIAM HaLsranny, Lower Shadwell, Middlesex, ‘ Im- 
provements in the f of i bustible paper, in irk for 
writing on the same, and in covers and enve ‘opes for the said paper or 
other paper when made into books or packa yes. 

263. WittiAM IRELAND, Macclesfield. C heshire, “Improvements in the 
casting of steel ingots for wheel tives.” — A communic«tion from 
Richard Pink, Hoerde, Westphalia. 

265. — FEATHER, Bradford, Yorkshire, “Improvements in fire- 
grates.” 

206. FREDERICK JacopsEeN, Redfern House, Edinburgh, Midlothian, N.B., 
“Improvements in tre: ating sewage for the purpose of making manure 
and purify: ing sewage." 

267. Joun Cummine, Edinburgh, N.B., “ Improvements in apparatus for 
separating sheets of paper from a pile and feeding or moving them 
into or through pee folding, ruling, embossing, envelope making, 
and similar machines ” 

268. Hue WILiiams, Wigan, L hire, ‘ Impr ts in the utili- 
sation of the waste heat from coke ovens, for the manufacture of soda 
ntsh, caustic soda, and for other similar purposes. 

270. Sir WILLIAM Farrarry, Manchester, ‘and T Taomas Beetey, Hyde 
? ———- Ironworks, Hyde, Cheshire, ‘‘Improvements in steam 
wilers. 

271. Rictarp Samvet CHaRtes Jectey and Ropert CANNING JONES, 
Blackfriars-road, Surrey, “ An improved tenon-cutting machine.” 

272, WittiamM Evi SupLow, Oldham, Lancashire, “ Improvements in the 
construction of steam engines.” 

273. Ropert Pirt, Bath, and Stepney Fitcnew Cox, Bristol, “‘ Improve- 
ments in the ‘manufacture of leather, and in’ apparatus for that 
purpose.” 

275, Joun Watson, Govan, Lanarkshire, N.B., “Improvements in 
operating tramway points, and in the means employed therefor.” 

276. Ernest Grey, South-hill Park, Hampstead Heath, Middlesex, 
« “‘ Improvements in increasing the magnifying power of microscopes.” 











ope: 
Joun CoLiis Browne, ‘lhe Cedars, Hampton Wick, Bmw wi ' 


‘a Improvements in the construction and ar? 
blades for the propulsion of vessels.” 

278,. ALEXANDER CLARK, Rathbone-place, London, “‘ Improvements in or 
applicable to corrugated ictal revulving shutters, and the grooves in 
which they work.” 

279. Witt1am Ropgert Lake, South ton-buildi London, “ Improve- 
ments in railway brakes and in apparatus connected therewith.”—A 





5 ¥ 








communication from John Y. Smith, Pittsburg, Pennsylvania, U.S. — | 


23rd January, 1873. 

280. Tuomas Butt, Nottingham, “ Improvements in washing machines.” 

281. Rosert Hatrot, High-street, Deptford, Kent, “ Improvements in 
prev enting and removing incrustation in steam boilers.” 

282. Epwarp Cotton Hnps, Victoria-road, Surbiton, Surrey, ‘‘ The pre- 
vention of accidents on railway station platforms, either by persons 
standing too near edge, crossing line of rails, opening of carriage doors 


before the train stops, or getting into carriage after the train is in 


motion, and in apparatus connected therewith.” 


283. JoB SAMUEL Jones, Soho, London, a apparatus or means 


to be used for basting meat whilst roastin 


284. GeorGe Gisps and Tuomas P177, Bristol, zc Improvements in breech- 
| 


loading fire-arms.” 
285. CuaRLes Henry Twywnaw, Victoria-street, Wes' estminster, “ Improve- 
ments in apparatus for working railway signals, 


286, GeorGe CLARK, Craven-buildings, Drury- = London, “ Improve- | 


ments in metallic or other vessels used to Teserve, cook, or contain 
articles of food, partly available for other substances.” 

287. PETER BrorueRHoon, -road, Notting-hill, London, “ Improve- 
ments in applying steam power directly to cont rifugal and other 
rapidly revolving machines, and appuratus therefor.” 

2s8, eee 3 Heinson Huc#, Brunsw ick, Germany, “‘ Improvements of 
sow arina, 


289. Grorce Gipson and Jostas Vowett, Sunderland, Durham, “Im- 


provements in governors for regulating pnd controlling the specd of 
steam and other engines.” 

290. Witt1aM Rosert Lake, Southampton-buildings, London, ‘ Improve- 
ments in machinery for making ice, cooling liquids, refrigerating 
rooms, and for other like 4 3.""—A communication from Samuel 
Ls. Martin and James M. , San Francisco, California, U.8S.— 24th 
January, 1873. 

293, Tuomas THompson Bartey, Padiham, Lancashire, and Henry Wap- 
DINGTON, Burnley, Lancashire, ‘‘ An improved safety lamp for miners’ 
use.” 

294. Tom Watrorp Grirve, Charles-street, Drury-lane, London, “ A new 
or improved method of locking the joists of stages for theatrical 
performances,” 

293. Henry Youno Darracort Scort, Ealing, Middlesex, ‘* An improved 
mode of or process for obtaining fertilisiug substances.” 

297. EpwarD Primerose Howarp Vavoan, Chancery-lane, London, 
‘‘Improvements in the construction of keys for securing the rails of 
railways.”—A communication from Joseph Hemingway and William 
Rainbow, Bombay, East Indies. 

298. THomas Lonoworru and FRANcIs Lioyp Jongs, Blackburn, Lanca- 
shire, ‘‘ Improvements in looms for weaving.” 

299. James Tester, Hurst Green, Sussex, ‘‘ Improvements in ma- 
chinery for cutting chaff and other similar vegetal le substances.” 

300, W1LL1aM Ropert Lake, Sc London, *‘ Improve- 
raents in clothes wringers, parts of which improvements are sugliesbie 
to other apparatus or machinery.”—A communication from 5. 
Corliss, New York, U.S. 

301, WILLIAM Dennis, Holborn, London, “Improvements in apparatus 
for en ing water, air, — other fluids and gases for 
extinguishing fires, an a, other useful ™ 

302. James Coxeter, Grafton-street Lon -“ “Improvements in appa- 
ratus -_ administering nitrous oxide gas previous to surgical or dental 
operations.” 

3 4. ArnrHuR Avucustus De Ware, Notting-hill, London, “‘ Improvements 
in umbrella and parasol frames.” 

$05, Joun Henry Jcunson, Lincoln’s-inn-fields, London, “ Impruve- 
ments in the torrefaction of animal substances for the purpose of inanu- 
facturing manure therefrom, and in the apparatus or means employed 
therein.”—A communication from Coignet, Son, and Co., Pai 

807. Joun Burcess, Birmingham, “Imp in handl 
for crochet needles, and in fastening or g crochet needles to 
their handles,” 

£08. ArntHuR WicntTmaNy, Bank-chambers, George-street, Sheffield, ‘‘ Im- 
provements in horseshoes.” - 5th | January, 1873. 

309. Jonn Imray, South Chancery-lane, London, ‘‘ Im- 
provéments in steam tethers” —A comanntcation from Gustave 
Quimbel, Elbeuf, France. 

811, ANNIE AvousTA Derener, Sydenham Park, Kent, *‘ An improved 

















domestic utensil for shaping and ornament butter and 

$12. Francis Becutms, ford, none a WILLIAM SAMUEL Denny, 
Heaton Norris, L ers and appa- 
ratus connected nee 3 of whioh are applicable las a motive 


power, also in boilers for hea’ an aes el economisers for 
heating the feed water of steam Jol 


$18. Henry TueaKker and SaMvUEL Osnon, Sheffield, “‘ Improvements in 
apparatus for fo or aegis ee 
road, ee ns Surrey, ‘ Im- 


$15 Grorox pon hy yon A. 
» Kous, Circus-place, Finsbury, London, and CoLERIDGE 


Auisopp, Old Broad-street, London, Sy: means of —— 


closets and other places inodorous, the arrangements 
liances for the 


app! — 
318. Epwarp Hammonp ENTALL, Heybridge, near Maldon, ‘‘ An improved 


construction of chaff-cutter.” 
~ Rn London, ‘‘ An improved 


Henry JOHNSON, Lincoln’s-inn-fi 
‘ing animal trap.”—A communication from Robert Edwin Dietz, 
Newt York, U.S. 
320, ALEXANDER MELVILLE Cann. ¢ 


-lane, London, ‘A new or 
improved machine for — ay wie: ”_A communication 
from George Broomhead, Pater, f ‘assaic, New Jersey, U.S. 

321. Epwarp THomas Huvuaues, ncery-lane, London, “ machinery or 
combinations of textile or fibrous threads, and for the mach‘ 
apparatus connected therewith.” — A communication = rt 
Snoeck and Emile de Labarre, Ensival, Belgium. 

322. Henry Lewis, Newington-causeway, Surrey, “ ‘ Improvements in 
macht for making boots and shoes.” 

32. Sam Hauer, and SucpEN HERBERT ng aaa, Yorkshire, 

hi varding, softening, 
and breaking up the grain of hides and skins.” as th January, 1873. 

327. WiLLIAM WHARLDALE, Pontefract, Yorkshire, ‘‘ Improvements in 
stoppers for bottles.” 

$28. Tuomas James Smitu, Fleet-street, London, * Improved processes 
and furnace with appliances for the of 
—A communication from rien Marie Tessie 4 Motay, Paris. 

329. Geonce RypiLt, Grove House, Dewsbury, Tete, ** Improve- 
inents in steam boilers, steam generators, furnaces, and apparatus for 
generating steam, heating fluids, gases, and for other purposes, for 
obtaining motive = or .~ ap raed heat.” 

330. Henry Hyne Gripes Gloucestershire, “‘ Improvements in 
the manufacture of driving 2 straps or bands.” 

331. Batpwis LatHam, W b Victoria-street, West- 
minster, ‘‘ Improvements in purifying sewage, and treating products 
obtained therefrom for the production of manure.” 

832. ALEX BernsTEIN, Berlin, “Self-acting apparatus for effecting electric 
contact by passing trains or carriages on ruil or tramways.” 

7“ o- BERNSTEIN, Berlin, “ Improvements in apparatus for controlling 
8 es. 

385. JaMes AUGUSTINE HaRTLEY Toutson and THomMas Harmer, Leeds, 
Yorkshire, ** Improvements in the means employed for freeing glass 
— carbon, grease, or other substances that may adhere to its 
surface " 

336. Joseru Soxotnickt, Clinchor, near Castillon, France, rte 
= ee and apparatus for burning mineral oils or other inflammable 

q 

837, Witt1am Watton, Haughton Dale Mills, Denton, Lancashire, 
“ Improvements in rolling and combined rolling and drawing wire.” 

839. Roperr Witric, Chemnitz, Saxony, Germany, ** Improvements in 
dividing apparatuses on carding machines.” 

340. WiLLiamM EpwarpD Newton, hancery-lane, London, ‘‘ Improvements 
in spinning machinery.”—A commnamaniiention, from Henry Tatem Potter 
and Joseph Griswold ib, Norwich, Connecticut, U.S. 

843. Joun Hoskine, High West-street, Gateshead-on- ven, Durham, 
“Improvements in safety valves. "28th “West Derby, 

346. Jonn MippLenurst, illotson- ratront, West py Liverpool, 4 
James Mippienurst, Rai 
mechanical means of the process ‘ the onbatinr of the potato A 
and other roots, and at the same time cleansing the roots so gathered 
from the adhering soil, and depositing them in hampers or other 
receivers for ready storing.” 

350. Jonn Farrctovucu and Henry Farrc.iovan, Warrington, Lancashire, 
Ph eee in apparatus for separating flour from middlings or 

scone 

358. Georce LEacn, Leeds, a, - “ Improvements in the construc- 
tion and ar of to be used on board 
fishing vessels for facilitating the plied = of sea fishing.” 

859. Georcx Leacn, Leeds, Yorkshire, ‘ Impro ents in hinery 
for preparing wool.”—29th January, 1873. 

360. Hunter Henry Murpocs, Stuple-inn, London, “An improv ed 
explosive powder or compound, and the mode of pos the same.’ 
—A communication from Baron Victor de Ruteriberg, Pari 

862. WiLL1AM Bruce Dick, Glasgow, Lanarkshire, N.B., ‘ lenprovements 
in apparatus for extinguishing fires.” 

364. Georce Peacock, Regent House, Starcross, Devonshire, ‘‘ Improve- 
ments in chain cables. 

366. Rosext SaunpERS Provse and Henry Duke, Liverpool, “ Improve- 
ments in axles and axle-boxes for wheeled vehicles.” 

70. Joun Ricwarpson and JoserpH Watson, Gateshead- -upon- ‘Tyne, 
Dur! “Improvements in puddling and rolling mill furnaces.” 

372. David Jonzs, Inverness, N.B., “Improvements in apparatus for 
forcing in liquids or fluids, "applicable to forcing inflammable fluid or 
liquid into furnaces of various kinds and at various pressurcs, whether 
of kind or degree. "—s0th January, 1873. 


























Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


251. Georce Hasettine, Southampton-buildings, London, ‘‘ Improvements 
in submarine torpedo launches, and in apparatus connected therewith.” 
—A commuication from Henry Julius Smith, Bo:tun, Massachusetts, 
U.8.—29th January, 1873. 

$55. ALEXANDER Mb&LVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in sifting shovels.”—A communicatiun from George Washington 
Dean, New York, U.S.—29th January, 1873. 

356. Joan Henry Jounsox, Lincoln’s-inn-fields, London, “ Improve- 
ments in lamps for burning heavy vils.”—A communication from 
Robert Hitchcock, John Morton Sigourney, and William Van Vranken 
Tosa, Watertown, Jefferson, New York, U.8.—29th Junuary, 1873. 


Patents on which the Stamp Duty £50 has been Paid- 


277. Ratpn Peacock, Goole, Yorkshire, and Epwarp WILSson, Rye-lane, 
Peckham, Surrey, “ Crushing anl disintegrating machine or mill,” 
Py February, 1870. 

Henry Epwarp Newton, Chancery-lane, London, “ Cutting stone, 
we "—4th February, 1870. 

36¢ Georoe WILLIAM Wiener, St. Swithin’s-lane, London, “ Treating 
und purifying sewage.”—8th February, 1870. 

7” i... HAEL STEEL, Hamerton Mill, ‘Bradford, Yorkshire, “ Spinning 

&c.”—5th February, 1870. 

ark. “oun Tenwick, Grantham, Lincolnshire, ‘‘ Holding fingers used in 
reaping machines.”—9th February, 1870. 

360. Davin Rorison and Roserr Gitcurist Fintay, jun., Glasgow, 
Lanarkshire, N.B., “‘ Looms for weaving.”—8th February, 1870. 

420. Jonas Brown, Gildersome, near Leeds, Yorkshire, ** Dried or hard 
waste.”—12th February, 1870. 

458. GEORGE Lg Birmingham, “ Shearing and clipping apparatus,”— 
16th February, 1870. 

488. Jonas Brown, ‘Gildersome, near Leeds, Yorkshire, ‘‘ Converting 
the hard waste of flax, hemp, and tow iuto thread or yarn.”—18¢ta 
February, 1870. 

563. ALFRED Vincent Newton, Chancery-lane, London, “‘Screws.”— 25th 
February, 1870. 

886. JoHN Perrie, jun., Rochdale, Lancashire, “ Washing and dring wool, 

"—9th February, 1870. 

430. ALFRED Fryer, Manchester, ‘‘ Preparing and preserving animal and 

vegetable substances.”— 14th February, 187u. 





Patents on which the Stamp Duty of £109 has been Paid. 


886. Josepu TOWNSEND, ones, Lanarkshire, N.B., “ Preparing size or 
stiffening.”—8th February, 1866. 

404. James Rock, jun., Hastings, Sussex, “Carriages and wagons.”- 9th 
February, 1866. 

423. Witu1amM Forueroitt Cooke, Aberia, near Carnarvon, North Wales, 
and Grorce Huntrr, Maentwrog, Meric ‘nethshire, “ Cutting stone, &c.” 
—12th February, 1866. 

501. James Heywoop Wairreneap, Royal George Mills, West Riding, 
Yorkshire, ‘‘ Endless cloths.”—16th Foreery, 1866. 


Notices of Intention to Proceed with Patents, 
242, Granam WILuIAM BetHamM Epwarps, Bredfield, ‘ Drills for distri- 
buting artificial manure and guano. 
246. Joun Napier, Finsbury-circus, London, “Excavating under water, 
&c.”—21st January, 1873. 
256. WiLt1am Epwarb NEwToN, Gemons tens, ~ mg “ Breech-loading 


fire-arms.”—A communication from John Broughton. 

257. ALFRED VincENT NEWTON, -lane, London, “ Raising and 
forcing liquids.” — A communication William lon, — 22nd 
pocon 1873. 

310. HENRI ADRIEN BonnEVILLe, oe, 5 London, “ Artificial ston 
or cement.“—A communication from Messrs. Schenck, Baronet, ani 


Hayek.—27th January, 1873. 
ae fa Newsome and JosEepH Overenp, Bradford, “Steam 


2874. oa nae Swatx, Bradford, “ Joints for comeing the supply pipe 


with the pendent pine st movable ps.” 
2881. Jonn ForrRe.t, Le + Blackrock, “Val de Travers rock 
vernen ae ee 
dividing, and fing solid, 


A communication from Charles sail, ald od lad 


2890. CHARLES Freperic GurpEN, Birkenhead, “ Spring safety valves for 

© | an Sart he Uverpoot, «curing d packing hams, &c. 
2. JoHN TayLor Davi ve : an , 
—A communication han tae caper: 

2909. CHARLES Avucust Constantin EckHo.p, Green-street, Leicester- 
a “ Measuring distances, altitudes, &c.”—2nd October, 

2911. Henri ApRiEN Bonxevi.tz, Piccadilly, London, ‘‘ Metal lashing for 
ships’ stays.”—A communication from Aimé Mehu. 

a sig on ang | Hazexpive, Lant-street, Borough, “ Multitubular 


m 

2913. Hamitron Brown Barnett and WILLIAM BERTRAM MITFORD SLapeE, 
Gi urch-strect, —_— 9 Preparing or producing disinfecting 
antiseptic and cleansin; uids.” 

2916. Epowarp Tuomas ia Chancery-lane, London, “ Embroidery 
attachment for sewing machines.”—A communication from Henry 
Lucius Hotchkiss, 

2919. James Barpour, Belfast, ‘‘ Mackling machine holders.” 

2924. LEANDER WoLcorr BuyYNTON, ——— buildings, London, 
“ Blocks of coal, sugar, &c.”—3rd October, 187 

23, Joun WEETMAN HICKMAN, Birmingham, = ‘Taps or cocks for drawing 
off fluids and 

2931. Joun Nicwo.son, Po; ,, London, and Georce Sxinver, Leicester, 
“Steam generator or boiler. 

2924. Hamitton Brown Barnett and WILLIAM Bertram MitrorD SLADE, 
Gracechurch-street, London, “ Fluids for deodorising and ecting 


pe 

2935. WILLIAM yea me Queen- street, Finsbury, London, ‘Presses for 
embossing and prin 

2036. Wittiam Epwarp NEwTOoN, Chancery-lane, London, ‘‘ Governors.” 
—Ac | ener ser from Jean Armand Callaud. —4th October, 1872. 

2910. MER, S ig , Chancery-lane, London, 
= Locks and intohes. ”—5th October, 1 

2948. Peter AITKEN, Glasgow, N.B., “ ‘Gas cooking and heating apparatus 
or stove.”—7th October, 1872. 

2965. WILirax EDWARD Gepor, Wellington-street, Strand, London, 
“Tablets for the game of dominoes.”-- A communication from Bazile 

uineau.—8th October, 1872. 
2963. ALFRED Joseph LBernarp, Boulevart de Strasbourg, Paris, 


wr . SaMvEt Danks, Southampton-buildings, London, “Squeezing or 
balls and blooms of iron or steel.” 
2073. ALTER Bartitetr Cuapin, Southampton-buildings, London, 
* Railway brakes.” 
2974. Bexsamin Tanner, Liverpool, “ Artificial manures.”—9th October, 








1872. 

2982. James Harcreaves and Tuomas Rospinson, Widnes, “ Alkalies.”— 
10th October, 1572. 

8001. Paut Bautn, Boulevart de Strasbourg, Paris, ‘‘ Hanging papers.” 

8002. Witt1am CHARLES Mann, New Wortley, wear Leeds, and Gronor 
Repina.ou, Trinity-street, Leeds, “‘ Hats.”—11/h October, 1872. 

3011. Wittias Ormsby PooLey and JoHN McDixg, Manchester, ** Cleaning 
cotton, & 

3014. Samuet Henry Jonnson, Lea Bank Works, Stratford, “ Separating 
the soluble constituents of substances from the insoluble constituents.” 

8015. Henry CHANCELLOR, Birmingham, “Jointed metallic articles.”— 


12th October, 1872. 

8022. Samuet Corset, Wi “Ploughs.”—14th October, 1872. 

3032. James HARGREAVES an pL aore Rogerson, Widnes, ‘ Treating 
sulphides.” —15th October, 1 

3046. Jonw McNavonut Fy , — McNavont, jun., St. George's 
Foundry, Rochdale, amg | - aT ynachin wool, &c. 

3047. James Mackay, Glasgow, N “ Machinery or apparatus for ruling 


paper. 
305 2 Sines ng — Tuomas Ropinson, Widnes, “ Sulphates of 
, &c.”—16th October, 1 
3076, JEAN Barriste DurHv, Madria, “Balloons, &e. ses 
3086, WiLt1am Ropert Lake, S ild London, Me 
y ooenag — ”—A communication from Nicolas Benardaki.—18¢th 

October, 1 

$130. Joun _ = Jounson, Lincoln’s-inn-fields, London, ‘Tubes and 
bars of wrought iron or steel, &c.”—A communication from Elbridge 
Wheeler.--23rd October, 1872. 

$216. Syd — Gateshead, “Presses used in moulding glass, &c.”— 
30th 872. 


3225. RICHARD Brown, Ryde, Isle of by “Preventing downward 
draught in chimneys, &c.”—31st October, 1872 

$254. Jonn Weems, Johnstone, N.B., “Gas meters, &c.”—2nd November, 
1872. 

3270. Cuartes Rave, Cureghem-lez-Bruxelles, Belgium, “Colouring 
matters from wood. "—4th November, 1872. 
3510. Gzorce HASELTINE, th Dbuildi London, “ Lever and 

screw press.”—A communication from George Bryant Boomer.—23rd 
November, 1872. 

3630. ALEXANDER MELVILLE CL ARK, Chancery-lane, London, “ Uniting 
the ends of railway rails.”—A communication from John McLean 
Staughton.—2nd December, 1872. 

3683. James SHEFFIELD, Glasgow, N.B., “ Furnaces for melting glass, &c.” 
—5th December, 1872. 

$734. WILLIAM Harr and James Hart, Crossness, “Drying sewage 
precipitates, &c. 

8737. WILLIAM Rosert Lake, 8 th building oe Me md 
and settling varnishes, &c.”—A alee Franklin Kersting. 
—9th December, 1872. 

8759. GEORGE Haseurisg, Southampton-buildings, London, “ Laying 
wood pavements.”—A communication from Edward P, Morong.—1lith 


December, 1872 

8844. Geornce Hase.rtr Southampton-buildin, London, “Sewing 
machines.”—A communication from Ozro Morrill.—18th December, 1872. 

$865. Witttam BLizaRD Wy ey Worcester, “Slicing or cutting 
pressed or cooked meats, &c.”— r, 1872. 

8877. Joun Dopp and WILLiax Sa Brunswick: road, Sheffield, “ Reap- 
ing and mo "—2ist Ds , 187 

3924. WiLt1aM McApam, Glasgow, N.B., “ Utilising waste products of 
chemical works, &c.”— 27th December, 1872. 

$944. Hezexian VenmAn and CHar_es Joun Warve, Gracechurch-street, 
London, “ Flexible type- inking pads and rollers used for stamping and 
printing letters, &c.”—28th December, 1872. 

3947. JonN HENRY JOHNSON, Lincoln ’s-inn- fields, London, “ Wheels for 
vehicles.”—A communication from Oliver Simon Vreeland. 

3953. Witt1aM LaNPHIER ANDERSON, Caterham, ae and pre- 
serving equilibrium in vessels, &c.”—3uth December, 1872. 

= Joun Henry Jounson, Lincoin’s- inn-fields, London, sad Depositing 

layers of copper or alloys of wane upon wrought iron, &c.”—A com- 
wanlention rom Octave Gauduin, Jean Baptiste Java Mignon, and 
Stanislas Henry Rouart.—31st December, 1872. 

48. THomas WuiTBuRN, Guildford, Surrey, ‘‘ A new or improved method 
or process to be employed in printing and reproducing on wood, and 
on veneers of wood and on papvr mdche, designs, patterns, and 
devices for or l and d pu "— 4th onary, 1673. 

73. Joan Witt1amM Lams and ee deve. 3 oe " 
knitted fabrics to circular 7th January, 1873. 

144. JoserH THomas arch Rutland-st ——— ico, London, “* Wheels 


156. WiLt1aM THomas Henney Geneon, Gresham-street, London, 
and James Piatt, Atlas Works, Gloucester,“ Fire-grates for economising 
fuel."—14th January, 1873. 

167. os LL1AM BorromLey and Micuakt Nay or, Saltaire, near Bradford, 

eaving.”—15th gona 1873. 

185. Faces Porrer Covusro, Fenchurch-street, London, “ Cutting and 

making up sails of the character of jib and stay sails.”—16th Jae, 


210. Ropert VAUGHAN Lonny Old-street, St. Luke’s, London, “ Pre- 
venting the waste of water used for water-closets and domestic pur- 
poses.” —18th January, 1873, 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 
Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2214. J. Davis, Londen, “ Apparatus for supplying steam boilers with 
- water.” — Dated 25th July, 1872. 

The invention consists principally in the use and ay of a hollow 
conical plug, fitting steam and water-tight on the of the injector 
(known as Giffard’s), and concentric therewith, that is, in the same vertical 
centre line, ana capable of being turned therein by means of a key or 
handle from the outside. The omy of this hol.ow plug is closed 
and the lower end open. In the of the plug are two apes = 

e 





passages, the —_ one communi with the steam oye 
lower one with water suppl pipe. n the central of the hollow 
plug is screwed or otherwise fixed the ord: cal steam nozzle, 


which is of such dimensions as to leave a conical tubular space all around 

it in communication with the water supply orifice. 

2217. J. Vivian and H. 8S. Mackenzie, Fulmouth, Cornwall, “‘ Reverse 
rotary motion.” —Dated 25th July, 1872. 

The following arrangements are exemplars of this invention :~-To 
the piston of the engine there are attached two piston-rods placed parallel 
to each other, the lower ends of which are secured to looped and slotted 
crossheads, the loops referred to being in the upper and lower sides of the 
crossheads, such x- securing the propeller shaft in them, that is, 
sometimes through the top loop and sometimes through the bottom 
loop, in accordance with the wor! of the engine. In the horizontal 
slot of each crosshead a slide wo which is secured to the end of a crank 
belonging to it, and works either the exterior or interior screw as 
the case may be. These ai ments may be varied in detail, and in 
some cases the one piston-rod of the engine is connected to a to which 
crank arrang' its and head arrangements are attached, instead of 
two or more crosshead arrangements. 

2233. E. Partinaton, Manchester, “‘ Producti 
26th July, 1872. 

This invention consists, First, in utilising the heated air, gases, and 
other products of combustion evolved from the furnace by mi them 
with the steam produced by evaporation of the water in the boiler, and 
using this mixture of heated air, gases, and steam as the motive power 
for ae S° — ; and, Secondly, in a peculiar construction of fur- 
nace and boiler adopted for the utilisation of the said products in the 
manner specified. 

2244. H. C. Asuitn and C. J. Ciover, Liverpool, “ Steam engines.” —Dated 
caus taieleaeate tide te d or high and | 
ese improvements re compound or and low-pressure 
ee engines, and also in part to steam es, and con- 
it, First, as*means for providing short steam passages between the 
cylinders for itting easy access to the slide valves, and for balancing 
valves of compound and _ or low-pressure cylinder engines, in 
placing the cylinders side by side at a distance apart about equal to the 
iameter of the high-pressure cylinder, and leading the steam passage or 
passages in a ht or nearly straight line from steam chest to steam 
chest, the line of the said passage or passages being bet and tangen- 
tial to the cylinders. The valve and valve casing of the cylinders are 
placed on opposite sides of steam or es. The valves are 
operated by a balance or rocking lever operating from any convenient 
epee part. Secondly, as means for insuring that balanced valves can 
be easily reached in ordinary steam engines, the valves and their 
are on opposite sides of the cylinders in the manner described 
under the above first head. and they are operated by levers also in the 
manner described under the said above first head. 
2252. F. C. Coxneap, Liverpool, and J. J. Miter, London, “ Marine steam 
engines.” —Dated 27th July, 1872. 

According to this provisional specification a large valve controlled by 
steam is fitted upon the cond ; it ted with the governor or 
with the stop valve lever, and is opened to admit air to the condenser 
whenever the engines commence to race. 

2257. A. Woore and J. Watt, Birkenhead, ‘‘ Heating and forcing or moving 
liquids.”— Dated 29th July, 1872. 

This ists of a rectangular or other heating vessel, provided with 
liquid and steam inlets and outlets, in which the liquids are heated by 
direct contact with steam, whether such steam is exhaust or waste steam, 
as from an engine or steam from a generator, with which is combined a 
force pump of novel construction. The said force = has a plunger 
working in a chamber, the outlet from which is tted with only one 
valve. During the stroke downwards or in one direction the plunger 
moves or forces the liquid, which has passed by gravity into the space 
thereunder past the valve in the desired position, whilst in the return 
stroke it creates a vacuum at the back of the valve, whereinto the 
heated liquid flows from the hea’ chamber at a point above or about 
midway of the length of the piston chamber. 

2271. A. Friepmann, London, “‘ Injectors for feeding steam boilers.” —Dated 
39th July, 1872. 

The needle of the injector is cylindrical from the mouth of the steam 
nozzle, the diff the di ter of this cylindrical portion and of 
the steam nozzle being exactly equal to the annular section, which is in 
the best ion to the ion of the other nozzles of the injector ; the 
lifting action of the steam is thus always a certainty. Great compactness 
of the injector is obtained b —s water valve or water cock on 
the body of the injector, and with the axes of the two parallel. The over- 
flow valve is constructed so that its outlet on is free to be turned in 
various directions without altering the ition of the valve itself. 

2272. F. Jackson, Whinlatter, near Keswick, Cumberland, “‘ Slide valves for 
steam engines.” —Dated 30th July, 1872. 

The inventor places within the valve chest a beeing pete, which 
relieves the slide valve of any unnecessary pressure ; this cing plate 
is stationary and supported or relieved by means of circular or rectangular 
wedges or springs. e slide valve itself may be of that shape which is 
new commonly used in steam engines. 

2273. F. Jackson, Whinlatter, near Keswick, Cumberland, “ Slide valves for 
steam engines.” —Dated 30th July, 2872. 

The inventor places within the valve chest a balancing plate which is 
stationary, and which relieves the slide valve itself of any undue pressure. 
This balancing plate may or may not have attached to it a piston, and 
there may be used in those cases where a piston is adopted one or more 
levers connecting the piston with the balancing plate. 

2284. W. H. Ditnurtt, London, “‘ Construction of furnace firc-bar.”—Dated 
30th July, 1872. 

The tire-bar is formed with a thin deep web, and with a series of teeth 
projecting laterally thereform at both sides of the web, and on a level 
with the face thereof. 

2289. C. Levey, London, “‘ Steam engines.” —Dated 31st July, 1872. 

A ding to provisional specificati Oe el ee 
the engine are cast in two parts—the cylinder is divided le , and 
the top of the frame is on a line with the centre of the cylinder. 
oo Kelly, Renfrew, N.B., “‘ Motive power.”— Dated 31st July, 


The feature of novelty which constitutes this invention is the obtain- 
ment of motive power from the vapours given off by the volatile hydro- 
carbons obtai from petrol and paraffin oils, the vapours under 
pressure being admitted into the cylinders uf engines analogous to those 
of ordinary steam engines, so as to act upon pistons therein. 

2336. F. M. H. Motarp, Paris, “‘ Recovering and regenerating steam.” — Dated 
7th August, 1872. 

This invention relates to the regeneration of steam expanded after doing 
work in a cylinder by introducing into it a jet of high-pressure super- 
heated steam, and thereby crea’ a current of regenerated steam, which 

a reservoir whence the der is supplied. The a tus by 
which the jet is made to act on expanded steam is somewhat on the 
principle of an injector, and it is supplied with a thin stream of water for 
condensing the superfluous steam of the jet, which water, together with 
that resulting from the condensation, serves as heated feed for the boiler. 








of motive power.”—Dated 


























Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery. and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2216. H. WALKER, Greetland, Halifax, Yorkshire, “‘ Signalling on railways.” 

—A communication.—Dated 26th July, 1872. 

Rag dma hie anh a ao ee oe on 

t Ww: means of a ¥ moving a a 

be oy OF ast Cuich the handia works’ the signal is "oth that 





connected with a similar bell at the station, causing the same to ring, and 

thus giving warning that the train is passing the signal. 

2218. H, B. Fox, Oxton, and R. L. Gurpon, Birkenhead, Cheshire, ‘‘ Guard 
for ing the window and doors of railway carriages, dc.” - Dated 
25th July, 1 

tute this invention consist in 


The features of novelty which consti 
diverting the direction of the wind and dust from en’ interiors of 
railway carriages and other moving structures by means of angle pieces 
or guards fitted in the window frames or outside the windows, at such 
an angle that the wind and accompanying dust is thrown off and 
vented from entering the carriage and annoying passengers the 
e of motion, and thus enabling the ordinary windows to be kept 
— and at the same time the interiur to be kept free from draught and 
ust. 


2231. G. P. Rensnaw, Park Valley, “Continuous brakes.”—Dated 26th July, 
1872. 

This invention relates to the application of the partial vacuum produced 
by a steam jet supplied from the boiler of a locomotive attached to the 
train, to retard or stop the motion of the several —_——- by means of 
communicating pipes and suitable mechanism. Also to the means of 
preventing the overheating of the brake blocks when such are composed 
of metal; and, in addition, to a system of enclosed tubes or pipes 
applicable to intercommunication by signals between guard, driver, and 
passengers. 

2234. H. A. Durrene, London, “Construction of carriages.”—A communica- 
tion.— Dated 26th July, 1872. 

By this invention the axle and the cross bars are made hingewise, so 
as to allow the carriage or other vehicle to be folded up and occupy little 
space. 

2245. H. C. Asutin and C. J. Cirover, Liverpool, “ Registering the number 
4 og go carried on Omniruses ant public eehicles,”—Dated 27th 
uly, 1872. 

The chief object of the said invention is to provide simple and efficient 
means for protecting {automatic registering apparatus of the kind acted 
upon by the weight of the passenger entering and leaving an omnibus 
or other public vehicle, from being tampered with, and , First, 
in constructing the step piece in such manner as allows only one person to 
stand thereon at the same time. Secondly, in passing leather or other 
flexible material between the tread step and acting mecha: sO as 
thereby to insulate the latter. And, Thirdly, in carrying the said leather 
upwards from the tread step in a curve. 

249. J. Rreser, London, “ Brake for omnibuses and other vehicles.” — Dated 
27th July, 1872. 
The hind axletree of four-wheeled vebicles is made to turn with the 
wheels, and carries a brake or friction drum with brake strap operated 
hand or foot power from the driver’s seat. In order to turn corners 
two wheels are connected to their axle by a screw (right and left- 
handed), so that each may turn ind: dently of the other, but will turn 
with the axle when moving in a straight line. This method of mounting 
wheels is also applicable to other vehicles in which the wheels and axle 
turn together. 
2259. J. Epwarps, London, “‘ Fastenings for carriage doors.”—Dated 29th 
July, 1872. 

Making pulleys with a loose wheel working on an inside wheel in 
which inside = oh friction is created; making hinges of steel coated 
with a non-rusting metal; making knuckles of hiv made of non- 
rusting metal with steel surfaces; lining the holes of knuckles of such 

with steel ; making the door open itself by falling when unfas- 
tened ; and making the handles that fasten the door with a spring, to 
cause friction to prevent the handles working loose, and making a recess 
at top of knuckles of hinges to receive oil. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 

2225, A. TurNnER, Leicester, ‘‘ Elastic fabrics.” —Dated 25th July, 1872. 

The object of the present invention is to effect this shrinking of the 
strands of which elastic woven fabrics are composed in such a manner 
that the whole surface of the fabrie may be shrunk with such regularity 
and uniformity tbat a perfectly regular and even terry may be produced 
on the surface of the fabric. 
2270. C. Dreyrus, Radcliff, 

Sabrics.”—Dated 30th July, 1872. 

This invention consists in the production of fast colours, such as 
brown, slate, chocolate, black, salmon, and other mixed shades, on textile 
fabrics, by printing or s them with metallic acetates or other 
metallic solutions ly dants, either ly or mixed, 
according to the colour required, ing and dunging by the usual pro- 
cess or known. e are then dyed in a beck containing, 
besides the usual supply of water a quantity of mahogany wood, - 
a four to ten pounds per piece of , according to the pattern 
and depth of shade required. Also, of using the gy! wood, 
its extract, produced by any suitable means, may be employ n some 
cases, instead of using the mah y wood or its extract alone, it is found 
desirable, for certain special shades or colours, to mix with it other dye 
stuffs or dye woods, such as madder or its derivates, Persian berries, 

wood, logwood, sumac bark, or other extracts, aniline dyes, or 
other dyes derived from coal tar. For printing, the extract of mahogany 
is used either alone or mixed with the extracts of the dye stuffs before 
named, suitably thickened with the t of dant ired for the 

under operation ; steam and wash as usual. Some of the dye stuffs 
above named do not uce fast shades if used by themselves, are 
rendered so if dyed with mahogany or its extracts, such, for instance, as 

Persian berries. 

2290, A. Crowrner, Lockwood, near Huddersfield, Yorkshire, “ Drying of 

yarns.” —Dated 31st July, 1872. 

The invention relates to the use of fan or other blowers for the purpose 
of aiding the circulation of the warmed air. 

2294. A. Prince, Bessbrook, Armagh, Irelund, “ Treating of flax.”—Dated 


8lst July, 1872. 

A small in‘ or double sheet hackling machine is constructed 
and placed in a convenient position for the sorter to hold the flax whilst 
itis acted upon, and with a simple arrangement of hackles or tools, 
and to which motion is given. In conjunction with the brackets (between 

machine bars to which they are attached, a strip of india- 
rubber, or other elastic material may be placed) are brushes of bristles or 
other suitable material, and bars with plain or serrated edges, for the pur- 
of straighter the fibre, brushing away the loose and branchy 
Eores, and keeping the flax in a proper position to enable the hackle 
to comb out the naps or balls of tow left by the hackling machine ; these 
brushes, and bars, or brushes alone, precede the hackles and lay the fibres 
lel, so that the pins remove the “‘naps” and loose tow without 
reaking the fibres. 
2322. W. E. Gence, London, “Cordage.”"—A communication. - Dated 3rd 
August, 1872. 

This invention consists in a particular mode of retting the hop bine and 
in extracting its textile ma‘ and carding it for spinning mto cordage 
or for the manufacture of woven fabrics, 


Lancashire, *‘ Dyeing and printing textile 











Class 4.-AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2405. P. McKustay, London, “‘ Cleaning grain.”— Dated 13th August, 1872. 
The main features of novelty in this machine consists in a different form 
of mortar or vessel, containing the grain, to any which has hitherto been 
in use, and in the application of a new and peculiar motion to and action 
upon the grain by means of a rocker or rockers, 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Prpes, 
and House Fittings, Warming, Ventilating, &c. 
2363. R. W. Morris, Ulverstone, Lancashire, “ Revolving shutiers.”—Dated 
8th August, 1872. 

Giving a lateral motion to the roller ; regulating such motion ; maki 
rollers composite with a flat core ; bands of flax woven wit 
copper wire ; and affixing bands with wooden pegs. 

310. H. A. Bonnevi 
Dated 27 





in of a water mortar, and con- 
sists in using the dosomites, or nes, or the minerals which 
contain at least 25 per cent. of Mg C2 O;, or the productions of chemical 
— of magnesia, and which can be reduced 








Class 6.—FIRE-ARMS. 


—s Guns Cannon, Shots, Shells, Cope In- 
’ 


Swords, 
uments of War for Coast Defence, Gun 
2228. C. WeEKes, Dublin, “ Central-fire breech-loading cartridges.” —Dated 
26th July, 1872. 
The object of eh ae ay fogs toaamnge eal et ee 
cartridges they may be re-capped 
and raj . the same cases readily harged and used over 





ments consists in inden 

that when the wad is inse 

the interior projections formed by the indents (or by other means), and 

thus retain it in position so as to confine the charge and prevent it from 

getting loose. 

_. . om. London, “ Breech-loading revolver fire-arms.”—Dated 29th 
uly, ‘ 

This invention consists in the constriction of breech-loading revolving 
fire-arms in such a manner as to allow the ejector, when not in use, to lie 
partially in the centre of the cylinder red, which is made hollow for its 
reception, It also consists in the method of locking the cylinder rod in 
position. 

2281. A. M. Crarx, London, “ Breech-loading flre-arms.”—A communica- 
tion. —Dated 30th July, 1872. 

The improvements relate, First, to an arrangement of cartridge extrac- 
tor for insuring its withdrawal under all circumstances ; Secondly, to 
the mode of securing the striker in the breech bolt, and of mounting the 
bolt and main and trigger springs without the aid of screws or tools ; 
Thirdly, to the mode of cocking the hammer ; Fourthly, to the means of 
expelling the cartridge case ; and, Fifthly, to a cap or cover for excluding 
dirt and rain from the breech action connected with the sliding bolt. 
351. G. Hasevtine, London, “ Torpedo launches.”"—A communication.— 

Dated 29th January, 1873 

The launch herein described is designed to be navigated under water, 
and with that end in view the patentee has built it in what is known es 
the “cigar” shape. It is divided by bulkheads into three compartments, 
viz, the forward compartment of the to: 0 proper, the stern compart- 
ment carrying the — and ng apparatus, and the middle 
compartment carryi e reservoir in which is confined the motive power, 
and also an isolated wire coiled upon a reel, by means of which 
electrical communication may be established between the launch and the 
shore. The launch has a keel and a rudder. The stern and forward 
compartments are water-tight ; the middle compartment is open. The 
launch with its contents is much too heavy to float. To keep it from 
sinking to the bottom a float is employed buoying the launch until 
detached. Use is also made of the float to regulate the depth under 
water at which the explosion shall take place. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Per we Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

2222. H. W. Arxrns, Birmingham, “‘ Aletal springs.” — Dated 25th July, 1872. 

The novelty of this invention consists in constructing springs for 
mattresses, sofas, chairs, and other like articles from sheet metal, either 
of a circular, hexagonal, or other suitable form, and relieving certain parts 
of the same by stamping or other suitable means, which permits the said 
plate to be raised into a suitable conical form, when it may be hardened 
and tempered if required to afford the necessary rigidity to form the 
spring. Twoof such springs united at their apexes or smaller parts by 

veting or otherwise, will be considerably lighter and cheaper than 
springs made of wire, as now commonly used. 

2230 ‘. R. Cressey, London, “ K tchen ranges, dc.”"—Dated 26th July, 
1872. 

This invention relates to providing movable grate bottoms, which are 
to be lifted by means uf a rack and pinion arrangement, to the end of 
which lever gear is connected. The ec bottom has a second back to the 
grate hinged thereto, so that as the bottom is raised the aperture that 
would otherwise be caused between the back-proper and the grate bottom 
will be filled up. All necessary adjuncts are provided for—and two levers 
immediately beneath the grate bottom may be adopted instead of the 
above arrangement. 

2237. W R. Lake, London, “‘ Sewing machine.”—A communication.—Datet 
26th July, 1872. 

The said invention relates to an improved sewing machine and a button- 
hole attachment for the same. The table has ears or projections forming 
beari for the driving shaft. This shaft is vided with an eccentric 
which a wrist or crank pin inserted in an irregular slot in the lower 
end of the needle arm for moving the needle-bar. The n le arm is 
pivoted to a curved standard. The presser foot is operated by a spiral 
spring. The button-hole attachment consists of a circular le with a 
lever ; the lever passes through the head of a small bolt in the upper end 
of the shuttle lever. When the shuttle lever moves back and forth it 
drives the circular needle. 

2243. W. Apsort, London, “ Portable baths."—Dated 27th July, 1872. 

This invention relates to that class of portable bath in which the bath 
is maintained in a distended condition when required to be used, but is 
collapsible or capable of being folded up, and consists in constructing the 
bottom and sides of the bath of india-rubber cloth or other suitable 
flexible waterproof material, cut to such a shape that when united the 
requisite form will be produced, and inserting in or attaching to the 
sides any convenient number of air tubes composed of cloth or other 
suitable material, and at intervals either radially or otherwise 
round the same. 

2247. T. Mortiock, London, “ Irons.”—Dated 27th July, 1872. 

The feature of novelty of this invention consists in combining a box 
iron with an Italian iron by means of a kind of sprout, which forms the 
Italian iron; the iron is heated with by means of atmospheric burners, 
and there is an arrangement for making both the irons hot. And this 
iron may be used as a domestic stove by taking the loose cover off and 
inserting in its place a deep vessel to contain water and anything 
required to be cooked. 

2250. M. VoiK, Brighton, ‘‘ Turning over the leaves of music.”—Dated 27 
July, 1872. 

The ap tus is constructed of a number of horizontal arms placed in 
a box or frame and furnished with springs for | them ; these arms 
carry vertical holders or forks for holding and carrying round the leaves 
of music, and are kept in position by means of a catch, a lever being pro- 
vided for raising them above this catch when required to turn the leaves. 


2253. A. C. Hexperson, London, “ Save-all suitable to candlesticks, dc."— 
A communication.—Dated 29th July, 1872. 

The save-all is made of glass or , coloured or otherwise, or of 
metal, or any other substance ; the base terminates in a socket which 
fixes in the candlestick ; it is furnished with a longitudinal groove, and 
is enveloped iu a metal ring to which one end of aspring is riveted. The 
centre part is hollow and is filled up with plaster, on which is adjusted a 
thin copper plate having three holes, into each of which a steel shaft is 

. The upper part of the save-all forms a reservoir. On the copper 
plate above alluded to a co ding plate is placed, the object of 
which is to facilitate the melting of the residue and gutterings and effect 
the complete burning of the candle. A small metal rundle with a central 
aperture, in which the end of the candle wick at the base of the candle is 
fixed, is connected to the bottom of the candle, so as to support the end 
of the wick when the candle burns down, and admits of the complete 
combustion of all the grease. The candle is placed between two of the 
steel shafts which support it, and the third one is made to penetrate the 
candle by pressing the latter forcibly down upon it. The save-all when 
once estab! ished in the candlestick mes fixed, but can readily be 
separated by turning it in a manner inverse to the opening of the spring. 
2278. J. F. Meakin, London, “‘ Sliding window sashes."—Dated 30th July, 

2. 








To enable an ordinary carpenter to put in a new line toa sliding sash 
without disturbing the beads or the sash, provided the said sash has been 
fitted with the tubular sash line holder instead of the ordinary plain, 
which necessitates getting at the edge of the sash, and consequently 
removing the beads. 

2300. E. Norman, London, “An improved sewing machine.”"—Dated 1st 
August, 1872. 

This invention relates to an imp 1 sewing hine, which ist: 
mainly of a vertical tube, supported by a bracket and enclosing the 
needle rod, which is capable of up-and-down motion therein. The presser 
foot is held in position by a second bracket A third bracket or lever 
secured to needle rod through a hole in the cloth plate, and is 
pivoted to a looper, which latter is pivoted at a second place(which forms 
its centre of motion) to a downward projecting bracket secured under the 
cloth plate, so that the is caused to reciprocate in a perpendicular 
plane (across the direction of the feed at each motion of the needle rod), 
which it is preferred should be operated by a direct downward pressure 
—but this motion may be obtained any suitabl hani Lin 
ment, the upward motion bein, by a helical spring enclosed by the 
tube. The bobbin or reel is upon a projecting limb at the upper 
part of the needle rod, and the tension o by a spiral spring and 
hut. The fabric is guided and fed by wheels which receive motion from 
a detent, hinged to the needle rod only during its - pee motion, the 
length of the stitch being regulated by a screw or other suitable adjust- 
ment. 

2321. G. Hasectine, London, “ Improvements in reed organs.”—A communi- 
cation.—Dated 3rd August, 1872. 

The said inveution consists of the arrangement of an additional wind- 
chest, reed, and ding box, relatively to wind-chest. It 
also consists of a combination of a sheet or web of india-rubber, coatod 
cloth, or other equivalent substance with the sounding board of said addi- 
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chest gene through a valve-box by lifting a valve actuated by levers and 

a cranked rod. The wind-chestand its sound chest are arranged vertically, 

and by the aid of rods and sector _— suitably arranged the valves 

are opened. A web or sheet of india-rubber coated or other equivalent 

webbing of flexible material is applied to the rear wall of the wind-chest. 

55. A. M. CLarKk, London, “‘ Sifting shovels.”—A communication. —Dated 
20th January, 1873. 

This invention relates to shovels for sifting ashes, coals, or other sub- 
stances, and consists in constructing the bottom of the shovel of wire, 
the wires being attached to the shovel frame by turning over the ends se 
as to hook over the edges of recesses or notches at the front end of the 
frame, and in apertures at the other end. There may be one or more 
series of apertures und notches at both ends of the frame, so that the 
distance between the wires may be readily adjusted. 

356. J. H. Jonnson, London, “ Lamps.”—A communication.—Dated 29th 
January, 1873. 

This invention is directed to the burning of heavy oils in lamps in such 
manner that a brilliant flame without smoke may be produced without 
requiring the use of achimney. To the accomplishment of tnis object the 
patentee has found the following instrumentalities requisite :—First, 
passages or ducts through which air may be conducted both to the exterior 
and interior of the flame ; Secondly, hani ‘or impelling currents 
of air through these passages to both the exterior and interior of the 
flame; Thirdly, a reflecting cap or cone placed over the wick with an 
aperture for the — of the flame, and so shaped as to direct the 
yaa impelled current of air to impinge upon the exterior of the 
flame, 





Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

2221, W. H. Puities, Birminghan, “ Cooling liquids and fluids.”—Dated 

25th July, 1872. 

The novelty of this invention consists in placing conveniently between 
the vessel containing the liquid to be drawn off and the tap or other 
means of drawing off, a vessel by preference of lead, in which is placed a 
coil of piping connected with the supply pipe and draw-off pipe by union 
joints, and around such coiled piping in the said case ice is placed, so 
that as the liquid is drawn off through the coiled piping it becomes more 
or less cooled according to the length of such coiled piping; and in order 
to keep the lead vessel cool and te prevent the ice from melting quickly, 
the inventor places it within a case arranged with a space between for 
holding sawdust, charcoal, or other non-conductor of heat. 

2932. W. Rose, Halesowen, Worcestershire, “ Stexm boiler furnaces.” — Dated 

26th July, 1872. 

According to this invention two chambers or ovens, oneabove the other, 
are employed. The lower chamber or oven has a perforated arched top 
which constitutes the bottom of the upper chamber. The upper 
chamber is filled with retorts suitable for the manufacture of coal gas, 
and the said upper chamber and the retorts communicate with the steam 
boiler. A smail fire being made in the grate in the lower chamber, it is 
charged with coal or slack, and a low kind of combustion maintained 
therein. The products of combustion from the lower chamber or oven, 
pass through the perforated arched top into the upper chamber, and 
circulate about and heat the retorts in the said upper chamber, and then 
pass under the steam boiler to be burned. The coal gas from the retorts 
ix also burned under the boiler or may be otherwise used. The steam 
boiler is thus heated by gaseous fuel, while the solid fuel or coke 
remaining may be used for any required purpose. This invention is 
applicable to puddling furnaces and furnaces for heating retorts for the 
manufa :iure of gas, and also to other furnaces as well as to steam boiler 
furnaces, 

2261. W. E. Git, London, “ Treating vegetable juices.” —Dated 20th July, 

1872. 


The object or design is to purify, defecate, or cleanse vegetable juices, 
which, in treating the juice of the sugar cane, for example, is in part 
effected by means of a mechanical process and apparatus for that purpose, 
wid partly by chemical and galvanic action employed for effecting coagu- 
lation and precipitation of certain of the impurities. A strainer or 
strainers and a separator and a separator-tank are employed ; the latter 
is to contain the former and also a filter bed, through which combination 
of apparatus the whole of the juice must pass. A pasty or plastic com- 
position is used in conjunction with the before mentioned apparatus to 
effect the required chemical and galvanic action upon the juice im- 
mediately it is expressed from the sugar cane, as also during its passage 
to the stage of boiling and evaporating, before which last stage the im- 
purities are removed from the juice, so that pure juice only is boiled, and 
thereby a pure aud non-deliquescent muscovado sugar is produced. The 
action of the composition used, in conjunction with the arrangement of 
apparatus employed, is to stop the tendency to and effectually to prevent 
fermentation, which is caused by the presence of subtle and mischievous 
impurities in the cane juice, which act quickly and violently when the 
juice is exposed to atmospheric action and the high temperature of the 
sugar-house. The composition is applied to and in the mill-pan, the 
juice receiver, and various parts of the apparatus, and acts chietly upon 
the starch, albumen, and pectin contained in the juice, the grosser 
particles and solid matter having been strained out or held back by the 
perforated plate strainer in the mill-pan, and the liquid impurities are 
coagulated and precipitated in the separator tank, allowing the pure 
juice to rise and fiow away into the evaporating pans to — a purer 
muscovado sugar than can at present be obtained by the processes in 
common use, 

2202, T. R. Crampron, London, “ Manufacture of gas und fuel.”—Dated 
20th July, 1872. 

According to this provisional specification regular streams of powdered 
coal are caused to pass freely through a sufficient length of heated 
chambers or retorts, so that in its passage the gases shall be sufficiently 
distilled or evolved from the coal, and the gases and particles of coke 
thus formed continue their passage through or between cooled chambers 
until the tar and other distilled products are condensed. The coke 
purticles and gas are separated or nearly so by preference by allowing 
them at a low velocity to traverse cooling chambers or by bringing them in 
contact with projecting surfaces. The coke dust charged with the tar is 
removed from the apparatus into — receptacles. In some instances 
substances such as lime may be mixed with the coal dust. In some cases 
the gases after being made may be separated from the coke dust by 
depositing the coke in heated chambers previously to condensation being 
effected. 

2265. A. M. CLark, London, “ Manufacture of phosphoric acid and acid 
phosphate of lime, and the o pplications of the same.”—A communication, 
—Duted 2th July, 1872. 

The invention consists in the manufacture of phosphoric acid or acid 
e »sphate of lime from phosphates of lime, mineral phosphates, and bones, 

»y the aid of pressure in an hydraulic or other press or by other means, 
stich as a hydro-extractor. The phosphates are first reduced to powder 
and then placed in a bath containing an equal amount of sulphuric acid 
with one and a-half times its quantity of water; the magma obtained is 
placed in large containers perforated and lined with a suitable filtering 
fabric, in which it is subjected to the action of the apparatus for the pur- 

pose of extracting the phosphoric acid. The acid thus obtained is appli- 

cable for the various purposes mentioned. 

2274. G. Rypit1, Dewsbury, Yorkshire, “ Machinery or apparatds for 
dyeing ov staining animal and vegetable substances.”—Dated 30th July, 
1872 

This invention consists in machinery and apparatus for evenly arrang- 
ing and exposing piece goods, animal or vegetable substances to the 
action of mordants and dye colouring or staining matters, and avoiding 
the winceing of picce goods, Also the working and opening out of the 

piece goods by hand with sticks, as they revolve over the wince, which 

are now fixed over dye vessels, preventing hawking of piece goods and 
wool, and facilitating the process of dyeing piece goods. 


2282. G, Hasevrine, London, * Converting cast iron into steel.”— A communi- 
cation. — Dated 30th July, 1872. 

‘The nature of the said invention consists in making steel from cast iron 
by first making the cast iron partially malleable, and then manipulating 
and tempering the same. In making edge tools, the tool is first made of 
iron cast in any of the usual ways, and then placed in an annealing fur- 
nace, to remove about two-thirds of the carbon. When this has been 
done the tool is removed, cleaned and hammered into shape, and a por- 
tion is cut from the edge. ‘The said tool is now placed in a heating 
furnace, and then immersed in water or oil, Only sv much of the tool is 
tempered as is immersed. 

2286. A. Browne, London, “ Treatment of phosphate in general, de.” —A com- 
munication,— Dated 30th July, 1872. 

The features of novelty of this invention consist in operating with 
chemicals in varieties of ways, which can only be understood and explained 
by a detailed description of the several processes described under seven 
different heads in the provisional specification. 

2287. P. A. Dormoy and F. A. Pacer, London, “ Puddling furnaces.” —Dated 
Slst July, 1872. 

They relate to double puddling furnaces, and consist in a method of 
apply ng thereto the revolving puddling rabble ; of easily shifting the 
revolving rabble ; and of constructing a peculiar form of conical bed for 
double and single puddling furnaces. 


om, iam, London, “ Gas.” —A communication.—Dated lst August, 
ia 
This invention relates to that class of gas machines in which volatile 





hydrocarbon liquid is vaporised under pressure in a retort heated by the 
combustion of pas of the gas summuleotared therein, and in which a 
proper supply of air is induced and maintained by the inductive force of 
the escaping gas or vapour, the manufacture and supply of gas being 
regulated and controlled automatically by the rising and falling of a gas- 
holder floating in 4 tank of water or other suitable liquid, or its equivalent, 
a flexible diaphragm. 








Class 9,-ELECTRICITY.—None. 





Class 10.—-MISCELLANEOUS, 
Including all Patents not found under the preceding heads, 


2185. W. R. Lake, London, “ Hoists or elevators.”—A conmunication.— 
Dated 22nd July, 1872. 

The inventor employs one obliquely set wheel or dise secured firmly to a 
shaft and having upon its outer eee a screw thre: iating and increas- 
ing its radiant in a tangential or rectangular direction from its axis ; this 
disc is carried by the platform and is operated by a rope. The periphery 
of the disc is grooved to receive an endless rope for giving it motion. A 
vertical shaft feathered or made square throughout its whole length 
passes from the bottom of the elevator well through the platform or cage, 
and also through a screw carried with the cage, and gears into the screw 
dise or wheel upon the shaft. This screw gears into other pinions which 
carry with them friction discs that are operated by a bar or handle. 
Anti-fiiction guide-rollers are used for guiding the platform. 


2188. W. R. Lake, London, “‘ Apparatus for raising liquids &c.”—A commu- 
nication.—Dated 22nd July, 1872. 

The said invention consists, primarily, in constructing’a continuous 
trough or troughs in the form of a helix, and attached to a circular disc or 
plate concentric with the helix ; or the trough may be contained between 
two such plates and attached to both of them. The arrangement is en- 
closed in a fixed drum, within which it may be rotated by means of a 
spindle passing through the centre of the helix and secured to die plates. 
In the vacant space surrounding the hellx, or into the centre of the helix 
is fed the liquid or grain to be elevated. This arrangement may, how- 
ever, be varied by substituting a solid cylinder for the plate, and con- 
structing the helicoidal trough around the cylinder to which it is firmly 
attached; or a groove may be cut around and into the solid cylinder 
spirally. The Second principal feature of this invention is the provision 
of a movable valve of peculiar construction. which may be actuated and 
regulated either by the movement of the helicoidal trough itself, or by 
any suitable contrivance for that purpose. 


2189. C. L. Desmotins, London, “ Portable barricade.”—Dated 23rd July, 
1872. 

The chevaux-de-frise here alluded to consists of three arms or branches 
made of iron, wood, or bamboo; in the two latter cases the points are 
capped with steel. Two of these arms are permanently united in the 
centre by a pivot on which they turn, and they open and shut in the same 
manner as a pair of scissors. In one of these arms an aperture is made 
communicating with a slot, and through this aperture the third or inde- 
pendent arm is passed up to a circular projection on it, and below this is 
aring which simultaneously passes through the slot ; this arm fis then 
turned till the ring occupies a position inverse to the slot, and in this 
manner all the arms or branches are fixed, and the apparatus then forms 
a tripod in any position in which it may be placed. A number of these 
apparatus may be connected by passing a strong chain through the rings 
on the independent branches, thus forming a line of chevaux-de-frise or 
barricades. By this mode of construction the chevaux-de-frise is ren- 
dered portable, as it occupies very little space, and can be fixed or 
removed with the greatest rapidity. 

2194. H. Surcurrre aad W. Surciirre, Halifax, “ Stench traps or syphon 
pipes.” — Dated 23rd July, 1872. 

The invention consists, First, in constructing the said pipes of a bian- 
gular or zig-zag form, to allow of the easy removal of the cores. Secondly, 
in casting the funnels or sink tops to the said pipes in the same process ; 
and Thirdly, in casting in each said pipe a screw threaded plug-hole at 
one of the angles for the reception of a screwed plug, which they secure 
by a washer of any suitable material. 


2195. W. T. Thompson, London, “ Ventilating, disinfecting, and deodorising 
apparatus.”—Dated 23rd July, 1872. 

The feature of novelty of this invention consists in constructing an 
apparatus with a revolving fan combined with a box to contain a disin- 
fectant in such «a way that upon the air acting upon the said fan it shall 
revolve and cause the disinfectant contained in the box to become distri- 
buted in the apartment or other place where fixed, and also ventilate 
such place. 


2198. J. L. DeNxoront, Paris, “* Stoppering bottles ani! other vessels."—Dated 
23rd July, 1872. 

A plate is sueirest turning on an axis and uncovering or covering the 
opening of the bottle or other vessel to be stoppered ; the plate is lined 
with cork or other suitable material, and may be placed directly above 
the opening of the bottle or other vessel, or be made to slide between two 
pieces of cork or other suitable material. 


2202. J. Corner, Paris, “ Globe reflectors.” —Dated 24th July, 1872. 

These reflectors are of hollow crystal, or glass silvered inside, and are 
provided with one, two, three, four, or more hyperbola faces for increas- 
ing and diffusing the light. Branched tubes are fixed or screwed on to 
gas or conduit pipe, and so arranged that a jet is presented to each reflect- 
ing surface ; in the centre of the above tubes is a socket for receiving a 
projection at the base of the reflector, by which it is supported. The 
reflectors are, or may be, provided with chimneys to admit of expansion, 
so as to avoica break, by heat, and the silvering being internal resists 
the action of heat and does not tarnish. By this mode of employing a 
number of hyperbola surfaces the intensity, projection, and diffusion of 
light is greatly augmented, with an economy in the use of gas which to 
produce a light of the same power by the old system would amount to a 
saving of from 30 to 40 per cent. This system is applicable to street 
lamps, for use in lighthouse lanterns, carriages, railway lights and 
signals, or for = use, and can readily be adapted to lamps burning 
oil, paraffin, schist, petroleum, or even candles, with great advantage. 


2203, T. Linwoop, Glasgow, “* Signal and other lanps.”—Dated 24th July, 
1872. 


This invention consists, First, in an improved construction of lens 
formed of crystal, or of common or coloured glass for ships’ signal lamps 
with a ** bull’s-eye ” in the centre of a set of new or improved small round 
or elliptical parallel rings with two — faces, as prismoidal dioptric 
rings having the apex of the angled faces projecting outwards from a 
smooth back surface of body of the general form of a , Fan or the segment 
of a circle, or of that of a plano-convex or miniscus lens shape, all formed 
in one piece, compressed in fine moulds, or cut by the usual means, but 
so that the angular faces will refract the whole light falling and reflected 
on them (from the light inside the lamp) out in nearly parallel lines in a 
condensed manner, so as to be more powerful and be seen at a greater 
distance. The bull’s-cye may, however, be made separately, as usual, 
and afterwards inserted in the centre of the prismoidal rings. A Second 
improvement consists in arranging and fixing the oilsupplying fount of the 
ordinary *‘ moderator” lamp in a horizontal position on the sliding bottom 
of such signal lamps, so as to be no higher than the wick tube also fixed 
in the centre of the said bottom, having the inner or central tube higher 
than the outer one, and having a new outer tube soldered all 
round at bottom, all so that the overflow oil runs into the new 
outer annular space, and is conducted back by a return tube 
soldered to the upper end of the vertical filling tube, attached to the ex- 
treme end of the rack tube lying horizontally with the feeding or supply 
tube, passing centrally through it and out at a close soldered joint in the 
extreme outer and lower end. Another improvement consists in forming 
—all round the outside of the close space below the said sliding bottom— 
a narrow horizontal shelf and vertical partition above the holes in the 
outer bottom of the lamp for letting in the air, all so that the air, after 
passing up through these holes, has to laterally below the horizontal 
shelf up through a layer of loose wool or other equivalent open porous 
substance above, and then laterally over the division plate, and down 
and laterally through holes in the sides of the close space below the 
sliding bottom, and thence up through the usual holes at the centre and 
round the bottom of the wick tube and inner face of the lenses, so as to 
support combustion and ventilate the lamp without draught or moisture 
on the lenses. 

a “ny London, “‘ Treating teeth.” —A communication.—Dated 24th 
uly, . 

This invention relates to new or improved apparatus for treating teeth 

which the inventor calls a ‘‘dental drill,” which consists of a peculiar 

ted to 


| 2209. F. CLarKe, Canterbury, “‘ Filling and drawing off liquids from bottles, 
| .”— Dated 24th July, 1872. 
| This invention perc 4 consists in a case or cylinder of metal, glass, or 


| other material to hold the required quantity of liquid or fluid, and which 
case or cylinder can be changed with facility for a larger or smaller one 
according to circumstances. Treadle arrangements are also referred to. 


bathing, d&c.”— Dated 25th July, 1872. 

The features of novelty are: —First, the conveyance of sea-water to 
inland or other towns situated on navigable rivers or canals 4 means of 
boats or barges. Secondly, the admission of sea-water to such boats by 
allowing the boats to ak the required depth into the sea by means of 
suitable trap valves, which can be opened for that | angle Thirdly, 
conveying sea-water inland by means of railway trucks filled with the 
water by the force of gravitation, the trucks being loaded in sidings cut 
at a lower level than the sea. 

2215. J. Bartvert, London, “‘ Printing.”—Dated 25th July, 1872. 

Manufacture and use of engraved type and improved curved chases for 
printing ; the transferring impression of such printing on stone or other 
suitable material. 

2226. W. Turner, Leicester, ‘‘ Levels.” —Duted 25th July, 1872. 

The instruments are composed mainly of a vibrating pendulum pro- 
vided with an index or pointer adapted to work with a graduated arc. 
This vibrating pendulum and index with the graduated arc are let into « 
recess in a straight piece of wood or metal, and the working parts arv 
covered over with glass plates, so as to keep away dust and extraneous 
matters therefrom. 

2227. M. H. Synce, London, “ Deodorising apparatus.”--Dated 25th July, 
872. 


1872. 

This invention relates mainly to the employment of a rocking vessel, 
which forms the receptacle for the fvecal and other matters deposited in 
the deodorising apparatus, and which, being charged with dry absorbent 
material, such as charcoal dust, earth ashes, or sawdust, will, by its 
rocking action, completely cover and deodorise the fcecal deposits, and 
will also permit of the instantaneous discharge of the same from time to 
time into a receptacle, which may be removed without interrupting the 
use of the apparatus. 

2235. C. Levey, London, “Printing presses."—A communication.—Dated 
26th July, 1872. 

According to this pretend specification a steam cylinder is con- 
nected to the bed and other reciprocating parts of the press, and so the 
press is driven. 

2236. F. W. Hartiey, London, “ Gas.”—Dated 26th July, 1872. 

The object of this invention is to secure a perfectly automatic main- 
tenance of the pressure of the gas at the outlet of gas governors, or gas- 
pressure regulators, when subjected to variations in the pressure of the 
ne them, whether those variations take place slowly or sud- 
denly. 

2238. A. A. Leaker, W. Norman, and W. H. Leaker, Bristol, ‘‘ Coffins.”— 
Dated 26th July, 1872. 
These improved coffins are made of enamelled slate. In the various 
arts of the coffin where the fastenings are to be made the patentees bore 
holes in the substance of the slate and enlarge the inner part of these 
holes. Into the said holes they place screws, and pour around them 
molten lead or other suitable metal, which thus forms nuts for their recep- 
tion. The elbows, or central joints of the sides, are secured by means of 
stay slabs bevelled to fit their inner surfaces and secured by screws. The 
top or cover has a moulding around its edges in which the patentees 
form arebate. A layer of vulcanised india-rubber or other suitable mate- 
rial is glued within the said moulding, so that the joint will be perfectly 
air and water-proof. 


2239. J. De Deputin, London, “ Writing machine.”—Dated 26th July, 1872. 
This invention relates to a machine with which any person, aftera little 
practice, may write with great rapidity. The said machine comprises 
mechanism for producing impressions of the letters and other characters, 
and mechanism for moving the paper or other material upon which such 
impressions are made. The writing mechanism is constructed with a 
series of pins or light rods in the arc of a circle, to whose centre all the 
said pins converge. Each of these pins is formed with a letter or other 
character in relief. The mechanism for supporting and moving the paper 
or other material consists of acylinder mounted on an axis, which is sup- 
ported in suitable bearings. On one end of a shaft the patentee forms a 
screw, and one of the bearings is provided with an adjustable plate 
formed to fit the thread of this screw. On the other end of the cylinder 
shaft he places a ratchet wheel. In combination with the pins or rods he 
arranges a leader provided with a pawl, which take into the teeth of the 
ratchet wheel. The impressions are produced by depressing the pins. 
Each pin, when depressed, actuates the aforesaid lever, which through 
its pawl turns the ratchet wheel, and thereby moves the paper. 
2240. C. E. SpaGnovetti, London, “‘ Tell-tale indicating and registering 
arran ts and hanism.”—Dated 27th July, 1872. 

This invention has for its object improvements in registering visits at 
certain places made by watchmen and others in public or other buildings, 
yards, and other premises, and for detecting omissions and tampering 
with the apparatus by the attendants who should work it. This is 
effected by clockwork tell-tale arrangements which register by electrical 
contact the tell-tale operations on chemically or non-chemically prepared 
paper, suitable arrangements being described. 

2241, C. A. C. Ecxnoip, London, “ Drawing corks or bungs.”—Dated 27th 
July, 1872. 

A corkscrew fixed on a horizontal bar which slides in a tube, and which 
can be fixed by a screw or any convenient fixing, so as not to slide when 
required to be stationary. A chain or cord, one end being fixed on this hori- 
zontal bar and the other end on a revolving axle—this revolving axle is 
held horizontally on the ad end of the tube, and will be turned by a 
handle or cross-handle. he tube is so framed as to admit of its being 
placed on the bottle or vessel or on the cork or bung to be drawn. 

2242. J. Putter, London, “ Raising sunken - hips and other vessels.” —Dated 
27th July, 1872. 

Gutta-percha and india-rubber bags are applied to the vessel to be 
raised, and afterwards inflated. The tubes or pipes employed are made 
of spiral steel wire covered with gutta-percha or india-rubber, or both, 
or of gutta-percha and india-rubber combined. 

2246. C. Smiru, London, “ Lettering and ornamenting mirrors for adver- 
tising, &c.”—A communication.—Dated 27th July, 1872. 

The novelty in this case consists in removing, by either mechanical or 
chemical means, a portion of the silvering of mirrors to pattern, and in 
colouring, frosting, or gilding such clearing spaces, or in Bape therein 
pictures, photographs, or other objects or devices; and covering the 
whole of the back thereof with paint or other suitable material for a 
ground, 

2251. M. Marrson, London, “‘ Apparatus for administering vaginal and 
other injections.” —Dated 27th July, 1872. 

The injecting portion of the said apparatus consists of what may be 
termed an elastic bulb-spring. Just above the inlet valve is a coupler 
for the elastic outlet tube at whose end is attached the outlet valve 
socket, to which is secured the vaginal irrigator, nasal irrigator, or cither 
of the in: — tubes. The vaginal irrigator is an open cage-like struc- 
ture with longitudinal bars made preferably of hard rubber instead of 
metal. The nasal irrigator consists of a hollow conical plug made of 
metal or hard india-rubber. The injecting tubes for administering enemas 
and the spring-cap may be made of metal, hard india-rubber, ivory, or 
other suitable material. The aforesaid box is provided with a tray placed 
in the top of the box. The said tray has a central opening, through 
which the bulb or bottle of the syringe projects. The injecting tubes are 
placed in grooves upon the top of the tray. 

2254. J. Fiercuer, Portfleld, near Chichester, Sussex, “‘ Bye cup to be used 
> a eed of dry cupping the eye.” —A communication.—Dated 29th 
uly, 1872. 

The object of this invention is the construction of an improved instru- 
ment to be used in the operati ry cupping of the eye, which instru- 
ment consists of a cup made of ivory, lignum vite, or other suitable 
material, connected with an air-tight hollow india-rubber ball. 

2255. A cate ence Dublin, “‘ Printing from types.”—Dated 27th July, 
42. 

The specialities of this hine are, First, in its having a cylindrical 
inking surfacein gonnection with the bed for the type forme, around which 
the inking rollers revolve with a continuous forward motion. Secondly, 
these — rollers are re in their position by groove fittings and 
springs inside revolving wheels. Thirdly, the platen motion and pressure 
are obtained by cams and friction rollers attached to wheels which press 
back levers in connection with the platen. Fourthly, the motion of the 

hine can be instantl, by moving a clutch which acts on the 

















combination of adjustable rods and springs which are so 
each other as so receive a rapid rotary motion by friction or gearing 
actuated by the foot and a treadle pect at the lower part of a framing. 
The outer rod which revolves loosely in a handle is made to receive the 
instrument with which the tooth is to be treated and which latter conse- 
quently receives the rotary motion, the rods and springs allowing of its 
being directed by the handle into any position desired. When the appa- 
ratus is req to be used for filling the teeth the handle is removed 
and replaced by an instrument called by the inventor a “‘ mallet,” and 
which consists mainly of a hollow tube (serving the oe of a handle) 
enclosing a small sp; plug which (instead of revolving) is caused con- 
tinually to receive and produce a series of rapid blows which direct the 
filling material previously placed on the tooth intu the hollow thereof. 
When desired to clean the teeth, this attachment is replaced by suitably 
shaped brushes. Whatever the appliance or instrument used, except 
the mallet, they are all caused rapidly to revolve by the means described, 
and so act upon the 


ly stopped by 

fly-wheel. Fifthly, the ductor roller motion is effected by a curved lever 
which is de; the necessary time to bring the ductor in contact with 
the passing inking rollers, by the revol friction rollers. Sixthly, the 
general construction and arrangement of its parts for their compactness, 
strength, simplicity, and utility. Seventhly, its age mee | to litho- 
graphic printing by adding a scraper to the revolving «vhecls, and holding 
—_ stone A wale aaieires posit = Tight t i is now placed, 
and removing the arrangemen' y, a ae 
is adjusted by a certain cam bushing placed on each end the platen bar. 
2256. C. BrakeLi, Manchester, “ Ballot box.”—Dated 29th July, 1872. 

The i tio ists of a chamber in which is a table having in it a 
number of holes corresponding to the number of candidates for election 
—after proving his identity a voter receives a number of balls according 
to the number of votes he is entitled to give, and passes into the chamber 
and places the balls into some of the holes—each of the holes is marked 








with the name of a candidate, and has also a distinguishing colour, sq 


2212, W. A. Lytrie, Hammersmith, Middlesex, ‘‘ Obtaining sea-water sor * 
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that any voter who cannot read can vote as well by the colour assigned | 
to each candidate. The balls as Cup sate down the holes act on levers 
which are in connection with mi ical counters or registers, which 
will, at the close of the election, show at a glancg the number of votes 
obtained by each of the candidates. The balls after acting as above roll 
down an incline to the outside of the chamber ready for the next voter. 
As each of the private dials acts it transmits motion to a register or dial 
outside the chamber, which will act as a check against the private dials. 
2264. J. P. Hawtey, Brixton, Surrey, “‘ Cocks and sluices.”—Dated 29th 


-July, 1872. 

imp! d chiefly to facilitate the removal of the 
wo parts without disturbing the fixed portions of the cock or sluice, 
as well as to insure a more ual working of the same. The patentee 
provides a cock or valve with a hollow plug screwing into a socket, and 
provided with water ways, a flange on the plug screwing down on a 
seating to cut off the passage of the fluid. An additional valve may also 
be formed by the bottom end of es. The plug is removable, as also 
the socket in some cases. In sluices the valve is suspended from a 
detachable cover, and its action is regulated by a screwed stem, so as to 
hold it in any position against the pressure. In a modified arrangement 
the screwed stem is geared with a toothed segment formed on the valve. 
2267. T. Bean, Liverpool, “‘ Folding machinces.”—Dated 30th July, 1872. 

Consists in a self-acting hanical arrang t for accomplishing the 
desired end by means of a disc, the periphery of which is formed for cut- 
ting or puncturing as may be required, and which acts against the lower 
roller of the first pair through which the sheets pass. 

2275. R. Hutton, Baxtergate, Whitby, Yorkshire, ‘‘ Stove pipes for blast and 
other furnaces.” —Dated 30th July, 1872. 

In constructing stove pipes the inventor makes diagonal passages for the 
gas or air to pass through ; these diagonal passages lead from the inside 
to the outside of the stove pipe, which is cast in one piece asusual. The 
number of diagonal passages and the angle at which they are set can be 
vari 
2276. W. B. G. Bennett and J. C. Wart, London, “‘ Asphalte.”—Dated 30th 

July, 1872. : 

The asphalte used may be of any suitable description, and after being 
melted is mixed with turnings, filings, chippings, or particles of hard 
lead, zine, or other suitable metal. Bone dust and sulphate of lime are 
then added to this mixture. The composition may be used either in the 
ordinary way by being spread over the substructure, or may be made 
into blocks pouring the composition into moulds to form the upper 
surface of the Tibek, the remainder being composed of clean ballast, gravel, 
or burnt stone mixed with pitch and tar; ground gypsum, chalk, and 
grit being also added. 

2280. J. H. Jonnson, London, “ Water meters.” —A communication.—Dated 
30th July, 1872. 

The essential features of this invention consist, First, in the employ- 
ment of a liquid which is insoluble iv and unaffected by the water and of 
a different density therefrom, as a medium in which the water, the quan- 
tity of which is required to be determined, is weighed; and, Secondly, in 
dividing the water which is admitted into the apparatus into a certain 
number of equal parts, and measuring one only of such parts and frac- 
tions when considered desirable, in lieu of the entire volume, by which 
means the dimensions, weight. and price of the apparatus may be con- 
siderably reduced. 

2324. W. E. Gepnor, London, “‘ Portable pump.”—A communication.—Dated 
3rd August, 1872. 

This invention relates to a pump to be easily moved from well to well 
or watercourse for the purpose mainly of irrigating land, but also as a fire 
engine in rural districts, and other purposes ; and the invention consists 
not in the pump, properly so called, but in the mobility of this pump, and 
the novelty lies: In the arrangement of a four-wheeled carriage provided 
with movable shafts, two cross pieces, and four uprights firmly upheld by 
iron buttresses or supports ; in the pump barrel and the toothed wheels 
being fixed between these uprights, instead of being as usual fixed against 
the sides of the well; in the,use of a shifting india-rubber suction tube, 
which may be screwed on to and unscrewed from the pump barrel with 
great facility, and be carried when not in use upon supports placed on 
each side of the carriage. When the pump is brought to the scene of 
action the horse is unharnessed from the shafts, which are then removed, 
and is harnessed to a beam in connection with the driving gear, the hose 
is screwed on to the pump barrel, its other end being in the water, which 
is then raised by the horse mill. The pump may befeither a simple 
suction pump or a lift or force pump. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FIRM PRICES IN THE BIRMINGHAM AND STAFFORDSHIRE IRON 
MARKETS : £19 for singles— BUSINESS IMPEDED BY THE SHORT FUEL 
SUPPLY—PRICES OF COAL: The extraordinary advances—VIEWS 
AS TO PRICES IN SPRING—GREAT IMPROVEMENTS IN PUDDLING AND 
HEATING FURNACES: Z'wo inventions adopted in this district— 
THE INVENTIONS DESCRIBED: Z'heir saving—HiGH PRICE IRON 
AND THE RAILWAY AND ENGINEERING COMPANIES —ORDERS IN 
THE MARKET. 

THE prices quoted for finished iron this (Thursday) afternoon 

were those of last week, firm. The demand for sheets continues 

excellent; and the firms who have in the past few days made 
their quotation £19 for singles report that that advance has occa- 
sioned no falling off inthe demand. This figure is now the quo- 
tation of Messrs. J. Bradley and Co., the Cookley Company, 

Messrs. Baldwin, the Hope Company, Messrs. Thompson and 

Hatton, and Messrs. Sparrow. The Bilston Iron Company still 

quote at £18. Orders for nearly all kinds of finished iron, and, 

indeed, pig iron, could be booked if makers would accept them ; 
but not only are the prices of coal oppressively high, there is the 
utmost difficulty in getting it. The works cannot, therefore, be 
kept on full time in other than rare instances. 

he prices for coal in South Staffordshire for working purposes 

are :—Common coal, 14s, 6d.; lumps, 13s, 6d.; and slack, 6s. 6d. 
per ton of 2240 Ib. to the ton, loaded into trucks. For household 
use they rule higher, viz., common coal, 16s. 6d.; lumps, 15s. 6d. ; 
and slack, 7s. per ton, The C k Chase quotati 
are :—Shallow, 16s,; deep, 19s.; fine slack, 10s.; and rough slack, 
lls. Before the last advance Cannock Chase shallow was 
13s. 6d.; deep, 16s.; fine slack, 6s. 6d.; and rough slack, 7s. Gd. 
These lower rates prevailed at the beginning of this year. In 
deep and shallow coal, therefore, the rise at one bound was js., 
and in fine.and rough slack 3s. 6d. a ton. Whether these prices 
can be maintained when the Welsh collieries are again in work, 
and spring has arrived, is very doubtful. Consumers believe that 
they will not, 

Nor are consumers alone in this view. Certainly outside 
Cannock Chase that opinion is entertained by most colliery pro- 
prietors in this district. Hence they are disinclined to advance 
colliers’ wages. At present the notices that the men have given 
for an advance do not extend much beyond the collieries of the 
Earl of Dudley and those of Messrs. J. Bradley and Co, 

It is impossible to tell what may be the arrangement come to at 
the close of March as to the new wages’ scale at the ironworks. 
The men are ing their forces and making their arrange- 
ments to secure a high rate, with what issue will depend upon the 

racticability or otherwise of the masters in the different districts 
ing able to arrive at accord upon a principle of payment that 

shall’ be universally applicable. It became known this afternoon 
that with this view an important meeting of ironmasters is 
to-day being held in London. Under these circumstances iron- 
masters do not feel safe in ing orders. A collision 
between labour and capital was ed of, but I don’t think 
such a result has to be feared. The scarcity of fuel 
is giving a great impetus to all improvements in aces 
calculated to reduce the cost of the fuel outlay. Mr. Casson, of the 

Round Oak Works of the Earl of Dudley, has patented the fur- 

nace which has recently been commenced to be worked at that 

place, by which it is stated that besides effecting a considerable 

reduction in the quantity of fuel used, more iron, and that of a 

better quality, is being got out in a given peri The furnace is 

nota t aiteration upon the ordinary pu furnace, Almost 
the o ag Hip me ey ec bee y orden dy waprse bel) maya 

i selicatonten ahs pipn instend Pete Ama 
bridges of the e i of bei wn 
through the puddler’s door into the furnace direct, are pitched 
through a separate and smaller door made for the into the, 


nee wey to yr. 9 





which the flames from the furnace pass 
After the first heat the puddling fur- 


+=} 
i) 





nace is kept supplied by the pigs which lie heated in the chamber. 
There are reverberating bricks Neaneen the chamber and the stack 
on the one hand, and between the chamber and the furnace on the 
other. By means of these bricks the heat in the chamber can be 
regulated. With this furnace eight heats can be got out in the 
time usually consumed in the getting out of six heats in a furnace 
having no heating chamber. The results obtained from the first 
a, _— of the new furnace, when eight heats were worked, was 
as follows :— 


Cwt. qr. Ib. Cwt. qr. Ib. 
No. lheat .. oe 8 1 25] Nu. 5heat.. se 3 3 20 
No.2 ,, ws te 1 Oe. ia eS x 
No.3 ,, 8 3 5|No7 ,, “ 3 3 15 
> 0| No.8 3 38 20 


ee oe 4 0 _ ee Ped 
Total for the eight heats, 1 ton 10 ewt. 3 qr. 21 Ib. 


This does notincludetwo scrap balls made upon the same occasion- 
This, it will be seen, is a much larger yield than is usually 
obtained under the old system, What the old system would have 
produced throughout the eight heats may be pretty much inferred 
from the character of the first heat, which did not receive the benefit 
of the chamber. Not only is the yield greater, but, by the increased 
purity of the iron passed through the heating chamber into the 
turnace, the quality of iron when puddled is higher than if the 
pig were thrown cold into the furnace. The saving of fuel is esti- 
mated to be from 10 ewt. to 13 cwt. per ton of iron produced. 
Against all these advantages is to be set the cost of the chamber, 
which, as may be imagined, is comparatively little, together with 
the higher wages which at present have tobe paid to the ironworkers. 

The men at first showed some indisposition to work the patent 
furnace ; and it was, no doubt, hard work to do eight heats in the 
time before accorded to six. In consequence, an arrangement has 
had to be made by which the eight heats are worked by two sets 
of men—a puddler and an underhand working the first four, and 
another puddler and another underhand working the second four 
It is understood that the arrangement will by and by include a 
considerable reduction in labour as compared with the old system, 
but no reduction in the week’s earnings. Comparisons that have 
been made showed that because of the larger yield one 
man who earned £3 for four turns under the old system, 
earned for the same number of turns under the new 
system 20s. 9d. more ; and that another who earned £2 18s. 9d. in 
four turns under the old, earned £3 19s. 4d. under the new; com- 
paring three turns under the old and three turns under the new, 
the comparison is £2 4s, 7d, under the old and £2 19s, 8d. under 
the new. 

Perhaps, therefore, the extra wages that will have to be paid 
for four turns—as compared with the larger number of turns 
worked under the old system—will be compensated for by the 
extra yield, leaving as net profit the saving upon the cost of coal, 
the improvement in quality, and the less first outlay in the 
smaller number of furnaces erected. In the erecting of new 
furnace plant perhaps twelve furnaces with chambers will do the 
work hitherto done by seventeen or eighteen furnaces without 
chambers. In addition to all these advantages has to be added the 
larger production within a given time. 

This furnace seems to be a middle course between the old fur- 
naces and the revolving furnaces which will soon have been 
adopted so largely, in the North of England in particular. The 
idea of heating the pig in a separate chamber is not new, but the 
arrangement has been well carried out. Danks’ furnace, I may 
add, is being used with fair success at the works of the London 
and North-Western Company at Crewe; and Mr. Robert Heath 
has ordered one for his works in North Staffordshire. 

This furnace of Mr. Casson’s is not the only means of saving 
fuel, and of otherwise economising heat, to which this district is 
just now practically directing its attention. Mr. John M. Stanley, 
of Sheffield, has for some time held out the means of increasing 
the power of heating furnaces at a less cost of fuel. By a simple 
arrang' t of chambers, through which steam is passed into the 
furnaces, to the grates of which there are solid bottoms, and not 
the ordinary bars, the fuel used is subjected to something 
like plet bustion. The furnace has been submitted 
to the test of experience by steel and iron firms in York- 
shire and elsewhere ; but the prevailing dearnees and scarcity of 
fuel has greatly stimulated the application of it to furnaces in 
that and other parts of the kingdom. Two firms are using it here 
with great success. They are Messrs. Isaac Jenks and Sons, of 
the Minerva Iron and Steel Works, Wolverhampton, and Messrs. 
Brotherton and Co., tube makers, of the same town. ‘The first- 
named firm have Pi determined to apply it to three more of 
their furnaces, and Mr. Brotherton speaks in the highest terms of 
the invention. Similar firms are negotiating for it in this district, 
whilst firms elsewhere have in the ~ few days ordered, 
one eight furnaces, and another six furnaces. It has been 
adopted at Millwall, and it is likely to be used at the 
Woolwich Arsenal. The principal of one firm with whom I am 
acquainted assures me that by the adoption of the he saves 
£6 per week in one furnace alone. An experiment just made at 
the Bolton Steel and Iron Company’s works shows that one fur- 
nace consumed in a month under the old system 17 tons l5cwt. 
of fuel in the heating of 159 tons 16 cwt. of steel, whilst in the 
furnaces essing Stanley’s patent chambers 203 tons 17 cwt. of 
steel was heated by 16 tons 15 cwt. of fuel. So complete is the 
combustion that the residuum of ashes under the new system is 
hardly one-eighth of that under the old. is reduction in the 
ashes is a very remarkable feature which accompanies the use of 
these steam chambers. 

The Casson furnace and Stanley’s patent are both alike being 
brought under the notice of manufacturers in this district by Mr. 
Thomas Rose, of Merridale-grove, Wolverhampton, through whom 

gotiations for li are carried on with the patentees. 

The high price of iron is retarding the accepting of orders by rail- 
way companies and by engineers, whenever the work contemplated 
can be safely proposed. The less important branches of the girder 
trade are unfavourably influenced by this cause. First-class 
riveted work is, however, in fair request, That it is an improve- 
ment upon a few weeks back ma: inferred from the circum- 
stance that Messrs. Cochrane, who recently required certain of 
their men to submit to a reduction of 10 per cent., have now 
yielded to the application of their men, and have made an ad- 
vance to that extent. 

Amongst the ordersin the market, indicating the necessities of the 
railway companies, we note an inquiry on behalf of one of the home 
lines for 1500 tons of steel rails, and for the same weight of cast 
iron chairs. Whilst neither of these orders is likely to come into 
this district, still they are bae'y | quoted as causes operating in 
favour of a good future demand for iron and steel in large quanti- 
ties. 

There seems little doubt, however, but that we are likely to get 
here the good order that the Admiralty are expected to give out 
next Thursday for iron bolts and nuts to be used in the national 
dockyards under a standing contract. 




















THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: The veturns—THE HIGH PRICE OF 
FUEL AND ITS EFFECT ON TRADE—THE DANKS PUDDLING 
FURNACE—IMPROVEMENTS IN FETTLING PUDDLING FURNACES~- 
THE K. 


GREAT activity still prevails in all the branches of the Cleveland 
iron trade. e prices of pig iron are quoted on the basis of 120s. 
per ton for No. > aie ae of — eet ee ane 
ago are going on briskly, but on ccoun scarcity of raw 
materials the total make is not so Jarge as it ought to be. Accord- 
ing to the monthly returns of the Cleveland Ironmasters’ Associa 
tion, it appears there are now 138 blast furnaces in the North of 
England, 128 of which are in operation. There are 18 blast 








furnaces being built. Most of them are on Teesside, and several 
of them will soon be ready for blast. The make of pig iron is 
shown as follows :— 





Tons. 
Month ending January 3ist, 1873 .. 164,125 
Month ending January 3lst, 1872 .. 160,567 
Month ending December 3ist, 1872 166,061 











Increase upon January, 1872 .. « «. 3 
Decrease upon December, 1872 ois al 1 

Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending January 31st, 1873 so ec ce co co het 
Corresponding month last year .. .. 


Increase “oes Se a £6 esteem ae ,029 
Shipments Coastwise of Pig Iron from Port of Middlesbrough 
Menth ending January 31st, 1873 ae oe 16,120 





Corresponding month last year 16,858 
a eee ee eee ee 738 

Makers’ Stocks. 
December 31st, 18/2 .. .. 06 «2 oe 40,697 
January 31st, 1873 34,410 
Decrease upon December, 1872 6,287 


Warrant Stores. 
Donsmiber Sieh, BOVB cc cs ce 00 tc te te fe 6s 981 
January Jlst, 1873 03 





UNM cn 06 45 40, 60,00. O02 00 nil, 

It will thus be seen that the total make of pig iron in Cleveland 
during January was nearly 2000 tons less than the make in 
December. The fuel question alone accounts for this fact. At 
Middlesbrough iron market, on Tuesday, there was a larger attend- 
ance than usual. Very little new business was done. Every- 
body was complaining of non-delivery. The high price of coal and 
coke, together with the difficulty of obtaining any sort of fuel, is 
seriously affecting the trade of the district. Already I have 
called attention to the fact that some of the iron manufacturers 
intend stopping their works if they cannot procure fuel at a less 
cost than it is now sellingat. This important question is causing 
great uneasiness, but it is believed that in a little time the coal ques- 
tion will work its own cure. No doubt the stoppage of a few 
ironworks would quickly throw a large quantity of coals into the 
market, provided the pitmen went on working as they are doing 
at present. But the cvalowners having given the miners another 
advance of 15 per cent., many people are of opinion that the men 
will still further restrict the output at the pits. The consumers, 
however, look to another way of reducing the demand for coals in 
England. The prices are now at such a pitch that many of the 
steamers will find it convenient to coal at foreign ports. More- 
over, as the weather gets milder the demand for domestic pur- 
poses will diminish, and, added to this, economy will be exercised 
by everybody. Coke is quoted at 42s, 6d. to 45s, per ton. 

The stoppage of work in Wales still causes more orders to be 
placed in the North of England. There are numerous inquiries 
for finished iron. Rails are quoted £13 and £14 per ton, and 
plates £14 per ton. 

Another of Danks’ puddling machines has been started at Messrs. 
Jacques works, South Stockton. 

It is stated that Messrs. Greener and Ellis’ improvements in the 
manufacture of iron have been tried at the Skerne Ironworks, 
Darlington, and are satisfactory. The invention consists of a 
process by which mill furnaces are fettled with ironstone instead 
of sand and cinders. By this process it is said the cost of fettling 
is reduced 6s, per ton, and the quality of the iron is superior. 

The Middlesbrough Corporation have resolved to petition against 
the Middlesbrough Dock Bill. The promoters of the bill are 
gentlemen largely interested in the trade of the district, and 
seek for power to erect dock and project jetties from 
the present reclamation embankment over foreshore which 
the commissioners have the power to reclaim hereafter, to the 
channel of the river Tees. They also seek for powers to make a 
railway in connection with the docks which they propose con- 
structing at Lackenby, a few miles below Middlesbrough. The 
Middlesbrough Corporation are evidently afraid that the making 
of the proposed new docks would injure the dock and shipping 
at Middlesbrough. If they looked to the river Tyne, and noticed 
the great improvements which have been made there during the 
last few years, they would find that the extensive docks in the 
lower reaches of the river have not in the least injured the 
trade of Newcastle, but improved it materially, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

ACTIVITY IN TRADE THROUGHOUT LANCASHIRE—STATE OF THE 
MANCHESTER MARKET--THE OVERTIME QUESTION IN| MAN 
CHESTER AND THE STRIKE AT LIVERPOOL—SERIOUS DEARTH vt 
COAL—THE OPERATION OF THE MINES REGULATION ACT. 

THROUGHOUT all the Lancashire iron manufacturing districts great 

activity continues to prevail. The demand for bars, plates, hoops, 

and sheets, particularly the latter, is so great that makers are 
unable to meet the inquiries laid before them, and the mills in the 
south-west Lancashire districts, including Warrington, Wigan, 

Bolton, Garston, and the new works at St. Helens, are exceed 

ingly busy. In the north-west districts the manufacturers of 

steel wire, railway rolling stock, and the rail mills are full of 
orders, and every exertion is being made to provide increased 
facilities of output to meet the requirements which the 
ironmasters anticipate will this year be made upon them. 

Several large new works are being erected, and extensive enlarge- 

ments are being carried out in many of those already in existence. 

Amongst the new works in the Barrow district I hear that the 

manufacture of agricultural implements will in all probability be 

added to the numerous branches of iron industry which have 
recently sprung up in that neighbourhood. 

On the Manchester Exchange, although a very firm tone h:s 
pervaded the market, and the full pricesof last Tuesday have been 
firmly maintained, there has been little or no improvement in 
the amount of business transacted. Of pig iron there was but 
little on offer, makers being too fully engaged to enter the marke* 
to any extent, and with the upward tendency in the Scotch 
market No. 3 foundry pig iron was not quoted at less than from 
127s. 6d. to 130s. for + Seame in Manchester. In manufactured 
iron there was a stronger tone. The lowest quotations for ordinary 
crown bars was £13 to £13 10s,, and for sheets £17 to £18 per tun 
was asked. 

The long-pending question of the rate of payment for overtime 
in the engineering trade of Manchester is under the consideration 
of the executive of the Engineers’ Society, and I have been in- 
formed that steps are being taken for bringing the matter to a 
conclusion in the course of a few days. In this branch of trade 
there is great activity, and at several large works in Salford night 
shifts have been put on. 

The dispute with the Liverpool engineers, although it has for 
the last few weeks been practically at an end so far as the masters’ 
are concerned, is to be submitted to arbitration, the employers 
having at the request of the men consented to this course. 

There is no improvement in the condition of the coal trade, and 
the ironworks are suffering the greatest inconvenience, some of the 
largest firms in Lancashire having been on the point of closing 
through the failure of their supplies of fuel, The local railway 
companies are also experiencing the greatest difficulties in meeting 
their requirements, and are readily paying the full market prices 
to obtain a supply. Hundreds of orders for old customers have 
been on the hands of colliery proprietors for weeks, and outsiders 
are offering almost fancy prices to secure prompt deliveries. In 
one instance I have heard that £1 per ton for bergie was refused 
by 2 coalowner, 

The output at the various collieries has during the a month 
been from 10 to 12 per cent. below the average, and this is attri- 
buted to the restrictions of the new Mines Regulation Act, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

GLASGOW IRON MARKET : Another rise in prices: Excess of demand 
over supply : Extreme rates of makers’ brands—ImMporTs AND 
EXPORTS OF IRON—THE COAL TRADE: Great demand at highest 
prices: Inadequate means of transit—THE MINERS ASKING 
ANOTHER ADVANCE IN WAGES : Signs of division among those on 
strike: What should the public do in self-defence ?—THE COAL- 
FIELDS OF SUTHERLANDSHIRE—A COAL PIT FLOODED AT AIRDRIE 
—THE CLYDE SHIPPING TRADE. 

In my last letter it was noticed that a slight decline had occurred 

iu the very high quotations of warrants, but I have to report this 

week that after a good deal of fluctuation the figures have again 
risen to within a shilling or two of the extremest point that has 
yet been known in the history of the iron trade. On Thursday 
the market aus firmly at 135s., and a good business was done 
up to 135s, 9d. ; but in the afternoon matters were more quiet, 1s. 
less being accepted. Business began on Friday at that figure, and 
in the course of the day as low as 133s. was touched ; but 
the closing price was 134s. There was a steady business 
on Monday at an advance of 1s, and on Tuesda; 
great liveliness prevailed, and a large business was gone throug 
at from 135s, 3d. to 137s. 6d., which remained the selling price 
at the close. The demand, both home and foreign, is not nearly 
so great as has been usual ; but, in proportion to the currentmake 
and the stocks in the hands of operators, it is very large on both 
accounts, and sufficient to maintain the prices at their present 
excessive rate. Scarcity of the raw material is a universal com- 
aa, notwithstanding that additional furnaces are gradually 
being brought into operation. 

The prices of makers’ brands are this week unusually irregular, 
so much so, indeed, that any quotations that might be given would 
be comparatively valueless ; but the tendency is still decided] 
upwards. For special brands as much as 165s, have been asked, 
and for No, 3 ordinaries 140s, 

The shipments for the week ending 8th February amounted to 
10,537 tons, being 1867 tons more than the previous week, but 
showing a decrease of 2663 on those of the corresponding week of 
1872. The total shipments since 24th December last amount to 
67,565 tons, being 6831 tons less than in the corresponding period 
of last year. The imports for the week of Middlesbrough pig 
iron at Grangemouth are only 670 tons, being 920 less than in the 
previous week, and 1025 below these of the same week of 1872. 

Nothing favourable can yet be noted in connection with the con- 
dition of the malleable iron trade, and the greater number of the 
a are either only partially employed or altogether at a stand- 
still. 

The coal trade throughout the whole country is in a state of 
almost unparalleled activity. The productive powers of the colliers 
are being taxed to the utmost, po a reduction in prices is for the 
sages a thing not to be thought of. Consumers are obliged to 

e content with fuel of very inferior quality, when they 
pay the highest rates. In the eastern mining district complaints 
are continually a made as to the inadequacy of the means of 
transit provided by the railway companies, and when the demand is 
so great in all quarters, it is certainly far from creditable that 
coalmasters should be obliged to allow ‘* bings” to accumulate at 
the pit heads, for no other reason than because the railway people 
cannot furnish a sufficient number of wagons to transmit them to 
market, Not to speak of the scarcity for manufacturing purposes, 
the domestic consumption, for the cold weather, is not nearly 
adequately met, and in our harbours we have ships actually wait- 
ing } a after day for the cargoes that it seems well-nigh impossible 
to bring to them. 

Our friends the miners show no disposition to be benevolent, 
or, us some think, even reasonable. At a conference held in 
Glasgow on Tuesday, it was unanimously resolved that the dele- 
gates present should represent to their various districts that ‘‘on 
account of the recent advance in the price of coal and iron,” the 
men should demand the shilling of their wages last reduced. It 
was reported that the Larkhall men were still firm in their 
determination to remain on strike, and that they had been joined 
by the firemen and ‘‘on cost” men. Signs of division are, how- 
ever, manifest among them, and, while numbers here and there 
have gone back to work, the union is torn by dissensions as to the 
control and application of the funds subscribed for their main- 
tenance. 

It becomes more and more apparent “aay | day that some- 
thing will eventually have to be done by the public in sheer 
self-defence ; for with combinations of masters on the one side 
and workmen on the other, each determined to make the most 
of the situation, things are not likely soon to mend. The 
Scotsman argues this week that the coalmasters are in no 
sense to blame for the high prices, because if the supply is unequal 
to the demand they must sell dear, and it is plainly just because 
we cannot get the practically inexhaustible mineral raised to the 
surface in sufficiently large quantities by the miner that the 
public have to suffer great inconvenience and loss. The question 
must soon press itself upon the public, whether the whole nation 
or a few thousand people employed about mines have the greater 
right to reap advantages from the treasures of the earth? 

It now appears to be proved beyond a doubt that coal 
may be wrought to advantage on the estates of the Duke of 
Sutherland, Sinkings at Brora, near Dunrobin Castle, have 
developed in the middle oolite formation coal 4ft. 7in. thick, and 
immediately beneath there is a seam 7ft. thick of fine cannel coal, 
suid to be very rich in gas; while further down still a good ore- 
producing shale has been found. 

A coal pit in the neighbourhood of Airdrie has just been flooded 
in consequence of the miners having broken into some old 
workings that were full of water. Two men who were down the 
pit have been drowned. 

The stock of sugar in store in the Clyde at present is 44,180 tons 
as against 36,940 tons at the same time last year. 

In the month of January the shipping trade of the Clyde showed 
an improvement over the Aheeeen months of previous years. 
The arrivals brought a tonnage of 44,556, as against 41,973 tons in 
January 1872; and the vessels leaving carried 42,978 tons last 
month, while those sailing in January, i872, had 40,609 tons. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE COAL QUESTION : Another advance: Prices of coal near and 
at Sheffield: Railway trafic to London—RIsE IN WHEEL AND 
POWER RENTS—THE STEEL MANUFACTURERS’ ASSOCIATION : 
Bessemer steel rails, blooms, dc. : General steel ; Hematite irons, 
plates, bars, and sheets — LOCAL WAGON COMPANIES—THE 
DISPUTE AT THE ATLAS WORKS—ENGINEERING ACTIVITY—FILE 
TRADE—ROLLING MILLS AND FOUNDRIES —SAWS—THE CUTLERY 
TRADES AND MINOR INDUSTRIES. 

Some of the coalowners in this locality have again put up prices 

this morning. If I am rightly informed—and I have every reason 

to believe that I am—the y ret for house coal is greatly in 
excess of the supply, and would appear to be likely to continue so 
for some time to come. A leading colliery firm, whose offices are 
at Sheffield and pits some six miles distant from that town, now 
quote as follows: Picked branch coal, 25s.; best Silkstone, 23s. ; 
screened Silkstone nuts, 18s.; screened seconds, 12s.; and coke 
breeze, 13s, 6d.—all per ton at the pit mouth, To deliver these in 

Sheffield costs from two to three shillings per load, according to 

distance. Iam not as yet aware whether the rise is a general one 

throughout South Yorkshire; but, if it is not, the average 
price may safely be taken at about one shilling lower than the 


above fig for best coal, The returns for Jan show a remark- 
able falling off in the quantity of coal sent by railway from South 
Yorkshire to London. The diminutionisalmostsufficientin itself to 





justify the great advances which have recently been made in the 
metropolis, The Great Northern carried but 65,125 tons in 
January, as against 91,181 in Deceniber, despite the cold weather 
prevalent during the first-named month. The Silkstone coals have 
always been a great favourite for household purposes in London, 
but only 9248 tons of them were carried as against 14,319 in December. 
The Barnsley thick coal also fell off from 15,677 tons in December 
to 11,509 in January. The Derbyshire coal-field, served exclu- 
sively by the Midland, sent 80,775 tons during last month, and 90,511 
in December. Clay Cross as usual takes the lead with 23,941 tons, 
Langley following with 13,625. Householders are the chief sufferers 
from the three advances that have been declared this year, and there 
can be little or no doubt that the poorer classes will be obliged 
to curtail—or even wholly abandon—that English luxury, a good 
fire, before long. Amongst users of steam power the price of fuel 
has had the effect of diminishing the number of steam engines 
used, the smaller manufacturers being compelled to hire “‘ power” 
in some ‘“‘ wheel ” or other | ag we adapted for the accommoda- 
tion of several tenants. On Friday last a meeting of steam 
engine and wheel proprietors was held in the Cutlers’ Hall, Shef- 
field, when it was unanimously resolved, in consequence of the 
high price of coal, to advance the rents of all tenants 25 per cent. 
This increment affects a very large number of men, and the rents 
are now fixed at—File grinders’ troughs, 10s. per week ; table 
knife and jobbing grinders (one person), 8s. 1d.; the same, 
if two persons work, 10s. 4d.; light troughs, one person, 5s.; 
ditto for two persons, 6s. 10d. weekly. The Sheffield 
Steel Manufacturers’ Association, which has before been 
alluded to in your columns, do not ap as yet to have made 
much impression upon the obdurate owners if one may judge 
by the advanced price of fuel, but they have fixed the terms of 
subscription at 5s. per melting hole or furnace for each manu- 
facturer, whether such hole or furnace be in use or not. It is 
understood that another meeting of the association will 
shortly be held. The Bessemer steel departments are ex- 
ceedingly busy on miscellaneous work, their heaviest work 
being rails, and next in order blooms, ings, and springs. 
In these respects one or two good English and continental speci- 
fications have just been placed. America and Canada rank fore- 
most gst our cust s for rails, steel ones being found to 
resist their excessively cold winters far better than the ordinary 
iron rails. General steel is in good request. 

Hematite irons are fully 20s. per ton dearer, and plates, bars, 
sheets, and hoops, must be quoted firm at rates varying very con- 
siderably, according to the time allowed for delivery. Best bars 
are worth £14 to £14 10s. on an average, and plates are propor- 
tionately dear. All the leading mills in the district are fully 
employed. 

The half-yearly reports of several of the local wagon companies 

have just been issued; and show a satisfactory progress in business 
and in the number of wagons owned. In one or two cases a large 
increase of capital is recommended by the directors, 
The dispute with a number of hammerdrivers at John Brown 
and Co.’s Atlas Works has been terminated by the dismissal of 
the malcontents, who demanded full pay whether the hammers 
were © going or not, The vacancies have been filled up without any 
difficulty. 





The engineering establishments are doing a steady trade, mainly 
in the execution of old orders. Mechanical, marine, and locomo- 
tive engines are in good demand. 

The file trade is hardly so busy as it has hitherto been, but 
none of the firms doubt that the spring demand from Russia and 
elsewhere will fail to clear out any stock they may have accumu- 
lated by the time it sets in. The rolling mills and tilters, as well 
as the founders, are steadily employed, cheered, doubtless, by the 
enormous — made last year, which the balance-sheets are just 
now abundantly testifying. 

Saw manufacturers are not in receipt of such good orders as they 
were during 1872, but are doing fairly, with prospects of a hopeful 
nature, 

The cutlery trades, with the exception of those houses who 
make an American trade their specialty, are moderately brisk on 
West and East Indian, South American, Australian, and miscella- 
neous orders, 

There is no change of note in any of the minor industries. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE DOUBLE SHIFT SCHEME: Mr. Trump’s suggestion : Prospect 
of the strike ending—LiyNvi Works—Dow.Lalis Wokks : 
resent state of the chief works: Prospect of discontinuance at 
Abersychan : Pauperising the district—REPUDIATION OF THE 
RATES BY THE IRONMASTERS: Quotations for rails—THE COAL 
TRADE: Aberdare and Rhondda—THE DOWLAIS COAL-FIELD— 
IRONWORKERS: Prosecution under the Act—EXPorTs FROM 
NEWPORT— LANDORE STEEL WORKS—THE RAILWAYS—COAL TO 
LonDoN—CosT OF THE STRIKE: Meeting of masters and men. 


Tue double-shift scheme, which many hoped would reconcile 
masters and men, and end the present disastrous strike, is in 
almost every case condemned by the workmen, and may be con- 
sidered as abandoned. Instead of this a very feasible suggestion 
has been made at the Blaina Ironworks, and though not free from 
blemishes, it is certainly as hopeful a scheme as any yet 
presented. I must first state that which every ironmaster 
and coalowner knows, that, previous to the series of advances 
which attended the late prosperous year, an advance of 10 per 
cent. was immediately followed by a falling off in the output 
of coal. One cashier told me he had begun to calculate that 
an advance of wages meant a diminished yield of coal. This un- 
wise policy on the part of the collier led to the great increase in 
= of coals, and told injuriously both against men and masters. 

e new solution of the strike problem has been advanced by Mr. 
Trump, of Blaina, and is as follows: That the colliers examine 
books, and learn what the monthly averages of the coal get has 
been for the past two years, that they make the average the 
standard, and all colliers who produce the standard shall receive 
the old rate, while those below it must accept the reduction. The 
project has been favourably received, and I am strongly of opinion 
— tg the men of Blaina accept, the strike will be virtually 
ended, 

I have good news from Llynvi Works. The furnaces were rclit 
on Monday, and the furnacemen have returned to work on the 
reduction. Fortunately there is a good stock of coal there, so 
Mr. Colquohan is, for a time at least, independent of colliers. At 
Cyfarthfa the furnaces are completely out, and advantage is being 
taken to carry out some necessary changes and repairs, which 
employ afew men. At Dowlais the furnaces are damped down. 
It is a pity that the ironworkers could not be induced to yield 
there the same as at Liynvi, for ample stock of 
remains at Dowlais to. carry on, at least partially, for 
months to come. Plymouth and Penydarran are total 
blanks, and one meets only a labourer here and there 
i of the thousands formerly employed. At Blaenavon some 
little hope has been awakened this week, but it has not been 
realised up to the date of my despatch. Abersychan is d 
and serious fears have been awakened by the statement of one of 
the directers that when the strike is over the works will not be 
carried on, The destitution amongst the people is deplorable ; the 
strike is pauperising the country. Every vi is overrun with 
beggars, and the charitable are taxed to the uttermost. On 
Tuesday a meeting of the assistant overseers of Merthyr was 
held, and a bare nce gy forward of the greatest signifi- 
cance. It is un that the ironmasters object to 
pay the rates on the works, claiming for them the same 





exemption as for empty houses. If this repudiation be confirm 
the burden cast pron Ae whole dist: ict will be enormous. ” 





There is literally no make of iron to be recorded. A manager 
of one of the principal works told me to-day, ‘‘ We don’t quote; 


we are out of the trade.” At the same time, it is patent that 
rails are nearing £12 again ; and could the works be resumed a 
brisk time might fairly be calculated upon. . ; 

The coal trade is good in all branches, and prices are going 
upwards in leaps of 2s. and 3s. per ton. It is calculated that 
in the Aberdare and Rhondda Valleys alone about 6000 colliers 
extra are employed. The output is consequently large, and as the 
demand is both at Swansea and Cardiff, coalowners are 
thriving at the expense of the ironmasters. It is lamentable to 
think that the fine coal trade at Dowlais, which has been so 
carefully established, is now pletely pended, the 
admirable engineering appliances idle, and the thousands of colliers 
formerly employed scattered far and wide. , 

The ironworkers belonging to! the union have received a dole of 
12s. 6d., and of this they have given 1s. 6d. to union ironworkers 
not in compliance, and a trifle to non-union men. 

A prosecution under the Mines Regulation Act took place at 
Aberdare last week. David Davies, an overman, was charged with 
employing a lad underground from seven in the morning till 
4.15 p.m., and from 7 p.m. till 2a.m. the next morning. He was 
deservedly fined 30s. and costs, 

The monthly returns of Newport, Monmouthshire, show that 
during January 19,639 tons of coal were exported foreign, and 
42,377 coastwise. The iron exported was very small : —780 tons of 
rails to Gothenberg, 300 to Lisbon, 1467 to Monte Video, 2330 to 
New York, 2318 to New Orleans. é 

The Landore Siemens Steel Works are making frequent ex- 
portations of rails to New York. The Taff Vale, Penarth, and 
also the Rhymney railways show an_ increase. The Taff 
Vele declared this week a dividend of 10 per cent. The great 
coal traffic of course tells materially on the welfare of this line, 
and the increase of steam coal quite atones for the falling off in 





iron freightage. , 
In order to show the marked increase to London alone, I quote 
the following table : — 
Collieries Dec. 1872. Jan. 1873. 
Tons. Tons, 
Aberdare .. 2. we oo oe ce ce of 2334 oe oe os 5390 
Aberdare Iron Company .. « oe «2 423 «+ oe oe 1186 
Aberdare Merthyr .. .. os 02 8 6 285 of os o¢ 233 
Aberdare Rhondda... .. «. «+ «+ oo 3752 «oe «. oe 4047 








Bwilfa., «. ce cc cc co cc co co SUB ce co oo = 
Gadlys Iron Com eo ce 06 00 co OB co ce co & 
Glyn Neath gael de ee. oe ae Se es ok. 
WG as (cd 0s os ce co 00 06 c¢ SE 00. co cs Ue 
Navigation 6 os ss ce ce oe oe GOG2 oe oe oe 6632 
Fforrchaman .. «2 «2 oc oe eo oo 1309 os oe oe 1820 
Blaen Rhondda .. oe «2 ++ oe oe I45L oe oe oo 1065 
Blaengwawr 4. oo os «+ o¢ o¢ «+ O23 «2 oe oe 1845 
26862 31385 

26362 


Increase... s+ cc se se oe ee + ce oe 4523 


This list does not include Merthyr and Dowlais collieries. 

As I close my despatch information reaches me from the first 
sources to the effect that the lost sustained by the strike is much 
more than is represen It amounts, states my informant, to 
one hundred thousand pounds weekly. The proposition I have 
referred to as likely to end the strike is not in favour at some of 
the principal works ; but I reserve details, as a meeting between 
masters and men is likely to take place in a day or two, 
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3. 873. 
Copper — British — cake! ¢ 2, d. £ 8 a. | Lead (continued) j}4ad£48. 
ton. weeee ee 92 0 0..98 09 0 | White, dry ........-.|9810 0..3010 0 
§> 0 0..9 0 0) Ground in oil..../ 0 0 0..0 0 0 
+, ¥6 © 0..103 0 © || Quicksilver, per bottle .. |1210 0.. 0 0 0 
100 0 0..108 0 0 | Spelter, Silesian, pr. tu.. | 24 0..2> 0 0 
9210 0..94 0 0|| | English, V.& 8......./24 0 0.0 0 0 
86 0 0.. 0 0 0] Zinc, ditto, sheet ....-./3! 10 0..33 0 0 
‘96 0 0..87 15 +4 Dosulphatein Glasgow (12 0 0..14 0 0 
+ 90 0 0..94 0 0O}| Steet, er, Sheffield (20 0 0..94 0 0 
00 8.0 0 9/ 3 pees 0..23 0 0 
ij best, do. 0..60 0 0 
617 0..0 0 0} 0.25 0 0 
645 0..0 0 0) Keg ... 0.000 
HI . 0..1480 0 
-'67 6.00 0} ° 0..1440 0 
65 0..0 0 0) For arrival ...... 1400 0.1446 0 
|6 00.000 English blocks... ...- |1460 0..0 0 0 
| 519 0. 0 0 0 IS csereseseess 1470 0..0 0 0 
| 618 6.0 0 0) Refined, in blocks 1480 0.. 0 0 6 
| 318 0..@ 0 0} bex, 229 
60 0..%4 0 0; 
| 6 0..118 0 
6 5 0..610 0 0 %.00 0 
6¢0.62 6 Cc, 00.230 
ee 617 6.60 0 1X. ditto.... 000.00 0 
1. 8 0 0..9 © © | Tinplates, per box, 223 
Bar, Welsh,in Lendon 12 0 0. 1210 0 sheets, Wales— 
in Wales ..... 1010 0..11 0 @!| IC. coke | 116 0..117 0 
i fordshire 1210 0..14 23 6 IX. ditto .... | 1180.2 20 
in Glasgow ...... 5 0..14 0 0) IC. charcoal.. 320.000 
Cleveland, common © 0..1810 0) IX. ditto ........0 |) 000. 000 
Best ...+ 000 0..14 © 0 | Coke, Bhefficld ........}2 0 0..2 5 0 
Best best . 0 0..1510 0; Do, Derbyshire ...... (176.250 
Puddled . ° o..9 5 0 Cleveland .... +++ -' 226.950 
Yorkshire best ...... 0..1410 0 || Coals, best,perten.Lndn 323 6.23 4 0 
COMMON ce eeeeee 0..13 10 0; O: her sorts ow) 1129 0..23 00 
Railsin Wales .....- 0 0..1L 10 0 Wales ee ~/@1 0.100 
in Cleveland .... ./1210 0.13 0 0}! Birmingham 100.130 
in South Yerkshire |11 5 0..12 0 © | Cleveland.... (ous 06.15 0 
in Glasgow .....+-./1110 0..12 0 0, + 017 0.160 
Railway Chairs — 
in Glasgow « €10 0%.7 00 orci 3 1 O23 68 
Bheets, single, in Ladu|17 0 0..1% 0 0 oes) 014 0..014 6 
in Staffordshire 17 0 0..19 @ O° + | 018 0.14 40 
in Cleveland ....|16 10 @..17 0 0 
in Yorkshire ..../16 0 0..18 0 0 | 12101230 
Plates in Yorkshire ..|15 0 0..1/ 0 0 O14 &. 01) 6 
in Glasgow ......|15 0 0..17 0 0 ol 0..1 3 0 
on ay tw Ag 9 0 0..40 0 0 1012 0..018 0 
He » first quality— j 
 Seedliaes veeresé 14 0 0..15 0 0 118.1 50 
eve + | le 0.014 0 0) ° | 018 0..019 0 
0..15 0 0) Engine ...-. «++ | O14 6.. 017 6 
0..15 © © || Oils, pertun,Seal, Pale.. 41 0 0..42 0 0 
0..15 lo 0; Yellow ortinged.. |37 6 0..3' 0 0 
0..14 0 0) Brown ..+-. «+++ 33 0 0..0 0 0 
940 0..9) 0 0 
..14 0 0 000.000 
0..14 0 0) 3. 0 0..98 0 0 
0..14.0 0} Brown .. 13M 0 0..3' 0 0 
0 0..1310 0) E, 1. Fish '%00..0 00 
0 0..15 0 0 Olive, Gallipoli . 400..0 00 
0..17 0 0 Spanish 14210 0..4310 0 
13 0..44 00 37715 0.38 0 O 
ee 0..13 10 0 .. |3310 0..0 H 0 
+ 0..000 Ra , English pale 59 0 0..i% i) 
a 0..18 0 0) ee Sink 3515 0..0 0 
: 0..22 2 © r 0 0..42 9 0 
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ON MEANS OF REDUCING THE CONSUMPTION 
OF FUEL BY OLD STEAM ENGINES. 
No. IIL. 

Wuen we first contemplated writing on means of 
economising the fuel used by old-fashioned steam engines, 
we believed that it would have been possible to say 
what we had to say in two articles—one on the use, 
the other on the generation of steam; but owing to 
circumstances over which we may say with truth we have 
no control, our first article extended to proportions which 
rendered its subdivision necessary, and the subject has so 
grown in our hands that a third paper is required to com- 
plete what is, after all, little more than a sketch of the 
principles involved in dealing with the question at issue. 
The growing importance of the subject we have under- 
taken to discuss, and the interest—manifested by the 
number of letters we have received—taken in what we 
_have said by a large number of our readers, leads us to 
believe that no apol is necessary for in some measure 
elucidating the details of the scheme of compounding 
engines which we suggested in general terms in our last 
impression. 

It will be remembered that we then proposed as the 
means of compounding an existing low-pressure engine, 
the fitting of a trunk to the upper side of the piston, the 
steam at full pressure to be admitted on the annular space, 
and the steam to expand from the upper to the lower side 
of the piston. There is nothing new about this form of 
engine, which was, we believe, first patented by Carrett; 
but so far as we are aware, the proposal to apply a trunk 
as a means of compounding an old engine was 
published in our last impression. The matter is of little 
moment, and no doubt some of our readers can set us right 
if we are — So much presumed, we may come to the 
matter in hand, namely, the dimensions which the trunk 
should assume, and for the purpose of illustration we shall 
once more select the engine of which we have made such 
use already, with its 40in. cylinder, 7ft. stroke, and 20 revo- 
lutions per minute. 

We shall suppose that a trunk is to be fitted to this 
engine, what shall be its dimensions? In the first place, 
the lower side of the piston only will be placed in direct 
communication with the condenser. It is clear, therefore, 
that the up stroke must be made as though the engine was 
non-condensing. The down stroke, however, will take full 
advantage of the vacuum. It is evident that no loss as 
regards economy ensues from this, although there is a loss 
of power. All the force expended in raising the piston 
against the pressure of the atmosphere is restored during 
its descent, less, of course, the work lost by the imperfec- 
tion of the vacuum. It is of the utmost importance that 
the work done during the down stroke should be as nearly 
as possible equal in amount to that done during the up 
stroke ; but to save space and simplify matters we shall not 
attempt togive here any formula for determining the propor- 
tions of the trunk. We shall simply state that the best results 
will be obtained when steam of an initial pressure of 55 lb. 
is worked nearly full stroke on the annular piston, while 
the same steam is expanded four times, or a little more, 
during the up stroke. In other words, the area of the 
trunk should be three-fourths of that of the piston. 

Now we have seen that the area of the piston is 1257 
square inches. Therefore, that of the trunk must be, 
omitting fractions, 943in., corresponding to a diameter of 
3411in, The remaining annular portion of the piston will 
have an area, omitting fractions, of 314in. We shall 
assume that the efficient vacuum is 11]b. on the square 
inch; the vacuum in the condenser will be more than this, 
of course; the difference goes to overcome the resistance of 
ports and —— 

The work done during the down stroke may be calcu- 
lated thus:—On the annular portion of the piston we 
have a steam pressure of 55 + 15 = 70 lb., from which 
must be deducted 4 lb. for imperfect vacuum, &c., leaving 
the net effective pressure 66 lb., and 66 X 314 = 20,724 Ib. 
The pressure of the atmosphere on the trunk area will 
be 11 X 943= 10,373. Adding these two amounts toge- 
ther, we get a total of 31,097 lb. as the gross effective 
pressure on the piston during the down stroke ; no expan- 
sion except that inseparable from the action of the valves 
taking place. 

At the end of the stroke, steam of 70 Ib. pressure will 
be admitted under the piston. It is evident that very 
nearly the same pressure must exist upon the annular 
upper surface of the piston per square inch as that 
on the lower surface of the piston during the up stroke. 
To simplify matters, we shall therefore ignore the annu- 
lar portion of the piston above and a similar area of 
the piston below, and we shall assume that the working 
area of the piston during the up stroke is but 
943in. The total pressure on this is, as we have 
seen, 701b.; but this is to be expanded four times, 
and the ave: pressure will, therefore, be 


1 X hyp. log. 1°38 x 7 
$B. 2 x 70 = 41°6 Ib., from which we must 





4 

deduct the full pressure of the atmosphere, assumed to be 
15 Ib., leaving 26°6 Ib. effective pressure, and 266 x 943 
= 25,083 Ib. for the up stroke. The difference, it will be 
sooty Sener a 6000 Ib., a this is ate near enough 
or P purposes. It ma: urged that the 
difference can be eliminated b oaking the trunk a little 
larger, and so reducing the effective area during the down 
stroke; but this will not answer, because the quantity of 
steam to be used during the up stroke is thereby reduced, 
and the average pressure lowered. 

Under the new conditions the engine will develope 


during, the down . stroke, 51097 X 140 =132-H.P.nearly, 
| 33,000 


and the up stroke it will develope = a = 1064, 
and the total indioated zee will be 238°4-HLP, 

oonee yaad a ki 
with 18 lb. steam led about cix-eighthi Nwoald “4 


266-H.P ; consequently, by adopting the new arrangemen 
We sacrifice 28 indicated horse-power. way ty eae 

















this loss will be of no importance whatever, as the hig, oman 
are working under their fullpower. The difficulty can, ow- 
ever, be overcome, either by adding a little to the pressure, 
or by — the engine a little faster. Cases will occur 
when the latter cxpetiens can be adopted with no further 
trouble than is involved in putting in a new pinion a 
little smaller than the old sleiins bes this will seldom 
happen. In any case we have two alternatives only to choose 
between. If we MacNaught the engine the ratie of ex- 
pansion must be too high to permit us to realise all the 
advantages that can be derived from compounding in an 
economical sense ; on the other hand, if we put a trunk on 
we lose a little power. It is impossible to say off-hand 
which will be the best plan to adopt. Generally speaking, 
the trunk will be fiend the cheapest, most readily adopted, 
and in thermain the most satisfactory expedient. : 

We have yet to consider the question of initial strains. 
That brought to bear on the 40in. piston, if we attempted 
to do all our expanding in a single cylinder, would amount 
to50 x 15 — 4 = 61]b. effective per square inch, and 
61 X 1257 = 76,677 lb. In the trunk engine the greatest 
initial strain will occur just at the mpeg the exhaust 

rt of the annular cylinder opens, steam of a gross pres- 
so of 70 lb. per ps inch Trill then be admitted below 
the piston ; but one-fourth of the piston is in equilibrium 
with the annular piston. Thus, 943in. only can be counted, 
and we have the pressure of the air,say, 15 Ib.on the square 
inch, on this, so that the effective strain will be 55 x 943 = 
51,865 lb. by the introduction of the trunk ; therefore, 
while we get an expansion of four times, the initial strain is 
reduced by 25,0001b. The effective initial strain, indeed, 
will only exceed the effective initial strains in the original 
engine by 15,414]b., or something more than 30 cent. 
In certain cases the engine will easily bear this additional 
strain. The piston-rod is so far braced and stiffened by the 
trunk that nothing need be feared from it. The twisting 
moment on the crank shaft will be but slightly increased, 
because the maximum effort takes place just at the dead 
point. The connecting rod will be safe, because it is in 
compression, and the beam can, as a rule, be easily made 
secure by the aid of a couple of flitch plates of wroughtiron, 
running from end to end at each side, It must be borne in 
mind, however, that after all is done, compounding an 
existing engine is but a makeshift ; and no one but a com- 
petent engineer can say what is the best system to adopt, 
nor can he until he is in possession of full knowledge of every 
condition which may affect his decision. It is certain, 
however, that in all cases fuel can be economised to a 
greater or less extent, either by putting in a second cylin- 
der, or by using a trunk. 

As some men are never so happy as when they are 
making objections to any scheme which may chance to 
attract some attention, we believe it will be advisable to 
state here that the trunk should be jacketed, that is to 
say, its walls should be double, and the inner wall should 
be lined with wood unless the top of the trunk is closed, 
and steam should be maintained at high pressure in the 
walls of the trunk. The necessary communication is easily 
effected by a small pipe sliding in a stuffing box in another 
rest the side of the cylinder. 

e have spoken of using a pressure of 55 1b. in the 
cylinder. This contemplates a pressure of nearly 60 Ib. in 
the boiler. If any boiler is already supporting 50Ib., it 
ought to be quite safe at 60lb. If not, the sooner it is 
maile safe the better; but questions connected with boilers 
we must reserve for our next article. 

Many of our readers will ask, “ What are we likely to 
save in fuel if we MacNaught or trunk our engines ?”” We 
shall now’endeavour to answer this very proper question, 
returning once more, for the purpose of illustration, to our 
40in. cylinder. 

The moment we address ourselves to the solution of the 
question, however, we encounter a difficulty of no small 
magnitude, If the volume of steam which entered the 
— at each stroke was represented by the space swept 
through by the piston during the time the admission port 
was open, it would be very easy to say what economy 
could be realised by the adoption of a given ratio of ex- 
pansion; but, as a matter of fact, a great deal more steam 
enters the cylinder than can be so measured. This steam 
is condensed the instant it comes in contact with the 
cylinder, cylinder lid, and piston, all which are at a lower 
temperature. The heat given up by the steam in condensing 
raises the temperature of the metal until it equals that of the 
steam, and condensation ceases. It isimpvssible, however, 
to state accurately how much steam is thus wasted unless 
we have the assistance of indicator diagrams. With these 
we can tell precisely how much power is exerted. If we 
also know how many pounds of water are evaporated per 
hour ;by the boilers, and provided the steam is fairly free 
from priming water, we can tell accurately how much is 
condensed and how much is utilised ; for the rest we have 
only experience to guide us; we may argue that what is 
true of one engine will be true of another working under 
approximately the same conditions. Now we have reason 
to believe that the minimum waste of steam in a low- 
pressure condensing engine, with a non-jacketed cylinder, 
will be about 60 per cent. of the whole ; in some cases it 
is more, in others less, but we shall not be far wrong if we 
assume that the volume of steam used per stroke by our 
40in. engine will — the entire contents of the cylinder 
instead of five-eighths of it. The space swept coon 
per minute by the piston will be 24,420 cubic feet, or, per 

our, 146,520 cubic feet. The volume of steam of a total 
rane of 33 Ib. to the square inch, is 754, that of water 
ing 1. uently 146,520 cubic feet of steam repre- 
sent 194°3 cubic or 121,143°75 lb. of water. The power 
¢ the engine is, in round numbers, 266-horse 
m ; the engine uses 45°6 Ib. of steam 
horse per hour. If the boilers evaporate 8°5 lb. per pound 
of the consumption of fuel will be 2 ae coal per 
hour. No doubt some engines do a litile better 

is, but others do much worse; 45 lb. of steam per 


3l4in. If we add 60 per cent. for condensation, as before, 
we may re the area as 500in. The stroke is 84in. 
Therefore the volume of steam used each stroke will be 
42,000in. and per minute 1,680,000in., or 914 cubic feet in 
round numbers; and per hour, 54,840 cubic feet. This 
steam has an absolute initial pressure of 70 1b., and its 
volume will be 371 that of water being 1. Therefore 
54,840 cubic feet of steam = pry 148 cubic feet of water 
in round numbers, or 9248lb. of water; but the engine 
works up to 238-horse power ; therefore it consumes 39 lb. 
of water per horse-power, and if the boiler evaporates 
8°5 lb. of water per pound of coal as before, the <a. 
tion of fuel would be 4$lb. per horse per hour. e 
saving in fuel will therefore be about lb. of coal per 
horse per hour, an amount very well worth having in the 
present day, representing as it does for an engine of the 
power specified about 18 cwt. of coal per day. is is the 
worst result to be expected from cdmpounding. If proper 
precautions be used the waste of steam will not amount to 
nearly 60 per cent., and it will be safe to assume that a 
saving of over 20 per cent. can be effected in the consump- 
tion of fuel. Of course, the saving will be still larger if 
the boilers are not good. Taking the average boiler per- 
formance at 7 lb. of steam per pound of coal, we find that 
the simple engine would use “= = 6°51 lb. per horse per 
hour, while the compounded engine would use but 5°57 Ib. 
so that the saving will be nearly 1 lb. per horse-power. 

We have now completed our rough sketch of the prin- 
ciples involved in compounding old steam engines. Of 
course much more might be said on the subject, but it 
would be difficult to say much more with prospect of benefit 
to our readers so long as we have only generalities to go 
on. We have said enough to prove that old steam engines 
may be a at a very small cost, and without ir- 
curring much risk either from overstraining or from pro- 
bable irregularity of working; and we pro to do this, 
and no more, when we first contemplated the writing of 
these articles, If they have served to enlighten any 
users of steam power, or to convey a lesson to any student 
of the steam engine, our purpose is fulfilled, and we rest 
content. In another article we shall say something 
about boilers which will, we hope, prove serviceable. 
It only 1emains to add that cases will arise, now 
and then, in which extraordinary regularity of motion 
is required, and the smallest augmentation of the initial 
strain on the piston is almost inadmissible, while the neces- 
sity for effecting economy of fuel remains. There is a 
system of compounding applicable to such cases which is 
simple and efficient, but we must for the present reserve 
its consideration. Qa. 








PEAT-CONDENSING MACHINERY, BY MESSRS. 
HENRY CLAYTON, SON, AND HOWLETT, 
WOODFIELD-ROAD, HARROW-ROAD. 

Repeemine the promise in our issue of the 7th inst., we have 
this week the pleasure of giving a plan and side elevation of the 
peat-condensing machine which the above-named firm have just 
introduced to public notice, and which, considering the ruling 
prices of all mineral fuel, could scarcely have been brought 
forward at a more opportune moment. It is unnecessary for us 
here to enlarge on the importance which, as our readers know, 
we have always attached to the utilisation, in some form or other, 
of the immense deposits of fuel contained in the peat fields of 
Great Britain and Ireland, and we will therefore at once proceed 
to a description of the details of this machinery, which, to our 
minds, is certainly the nearest approach to a solution of the great 
question of how peat can be freed from the hygroscopic and 
fixed water it contains in its natural state, and also so reduced in 
bulk as to be convenient for transport storage, yet brought 
forward. 

In the system which Messrs. Clayton, Son, and Howlett pro- 

to pursue, however, the peat, when cut, is first of all filled 

into what they call “squeezing trucks,” in which, during its 
journey to the works, by the action of a screw or lever, a large 
proportion of free water is forced out through perforations in the 
bottom and sides of the said trucks. It will be seen from 
our illustration that, separate from the movable driving 
engine, the condensing machine itself consists primarily 
of hoisting gear, which is connected or disengaged from 
the motive power by a hand lever, and is used to raise the 
peat as it arrives from the bogs to the level of the vertical 
hopper, but which is clearly an arrangement quite extra- 
neous to the vital principle of the manufacture. The mastica- 
tion or trituration of the peat, after it has been filled into the 
hopper, is effected by a vertical shaft revolving in the upright 
chamber, and carrying a series of cutting blades set round the 
shaft like the thread of a screw, and by the action of which the 
peat is forced down into the long horizontally-placed cylinder, 
This also is fitted with a revolving shaft, passing through its 
centre, on which is a forcing screw and also a set of discs 
arranged to form a di ing double screw, and at the end of 
this cylinder furthest from the hopper are fitted cutting blades 
of hard steel. The action of the machine is then this : og) army 
forced into the horizortal cylinder by the joint action of the 

and screws, is carried forward by the twisting movement of the 

discs, every revolution driving it against the cutters, whereby very 

effective trituration is effected of the fibrous and other undecom- 
posed portions, and the whole thus reduced to a pulpy, homo- 
geneous mass. 

At the delivery end of the cylinder the pulped peat is forced 
out through orifices, of any section that may be found suitable, 
on to a system of rollers, which carry it forward to trays, where 
it is cut into lengths, and either carried or passed along a tram- 
way to the drying sheds, where in about three days it becomes 
sufficiently to permit of its being taken from the portable 
trays, and ed in open racks of a somewhat special construce 
tion, but this is merely a question of getting the best ventila 
tion in the smallest space, whore the nal drying is completed 

The great feature, as it appears to us, in the of this 
manipulation, is the breaking up of the cellular tissues of the peat, 


Per | which contain what may not inaptly be called the fed moisture; 
— 


the mere hygroscopic or free water can always be readily 
of, but fine and close trituration is absolutely necessary to enable 


the other to be removed, and that is realised 
Sechahio thehdies oblce tales ploce Satie Coulee 
most 


F 





this 
quettes in drying is the best and 
ee —o. iceasie cute Gatemoaiiaae 
assured, does not require more than eight days at the very ou' 
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resistance to a cutting edge as many of our softer woods. As to 
its inflammable qualities, we can only say that we saw a bright, 
clear fire burning in one of the office-rooms at Messrs. Clayton's, 
which was made up of thecondensed peat, and which wasdistinctly 
mostadmirably adapted tocooking. Until furtherexperimentshave 
been made it is impossible for us to give any data as to what may 
be the water-evaporating power of this new fuel ; but, judging 
from appearances, we are disposed to believe that it will be found 
high, whilst as to the reduction of iron in blast furnaces, we 
are prepared at once to say—and our experience with wood char- 
coal has not been inconsiderable—that it is admirably adapted for 
that use. The difficulty in this process has always been to get 
the peat in a sufficiently solid form to resist the pressure of blast 
just at the tuyeres ; but we believe that Messrs. Clayton, Son, and 
Howlett’s patent produces it socondensed that it will befoundequal 
to sustaining the impingement of a pillar of blast of, say, 21b. to 
24 lb., which is amply sufficient. We may also call the attention 
of the manufacturers of charcoal tinned-plates, whose supplies of 
wood are necessarily daily decreasing, to this process, which 
places within their reach a fuel admirably adapted for use in 
their hollow and sinking-down fires. 

If, as Messrs. Clayton, Son, and Howlett assert, this fuel can be 
prepared at a cost of from five to six shillings per ton of the dry 
briquettes, we are quite ready to hail it as a most welcome and 
useful addition to our heat-giving materials, and one which, whilst 
it will lay ready large portions of land for cultivation, will also 
offer employment in some of our wilder and ‘east known districts 
to thousands of the poorer peasantry, and especially open to women 
and children a new means of earning their bread, 

We understand that many very influential noblemen and gen- 
tlemen have been present at the experimental trials of this 
machinery, amongst others the Duke of Wellington, the Duke 
of Sutherland, Mr. Pender, M.P., &c. &c., all of whom ex- 
pressed their opinion that the manipulation was well arranged 
and its success undeniable. 





INSTITUTION OF CIVIL ENGINEERS. 
February 4th, 1873. 
Mr, T. HAWKSLEY, President, in the chair. 

THE paper read was on ‘‘The Relative Advantages of the 5ft. Gin. 
Gauge and of the Metre Gauge for the State Railways of India, 
particularly for those of the Punjab,” by Mr. W. T. Thornton, 
Secretary of the Public Works Department, India Office. 

In this communication it was stated that belief in its superior 
economy being the one solitary reason why the Indian Government 
had adopted a narrow gauge for its State railways, the first thing 
té be determined was whether this economy was real or imaginary. 
The ceteris paribus, and, regarded as an abstract proposition, a 
narrow gauge must be cheaper than a broad gauge railway, the 
author claimed to be self-evident, inasmuch as in the construction 
of the former there must be savings: (1) in land, (2) in earthwork, 
(3) in certain constituents of bridge-work, (4) in sleepers, and (5) 
in ballast. It was shown that Mr. Hawkshaw and Mr. Fowler, 
comparing a 3ft. Gin. with a 5ft. Gin. gauge railway, had calculated 
the sum of the savings on these five items—the former at £360, the 


“latter at £633 a mile; taking the mean of these totals, viz., £497, 


and adding to it,as Mr. Fowler did, for diminished expense of 
agency and engineering, £87 a mile, andas Mr. Hawkshaw did, for 
annual saving in maintenance and repair of permanent way, 
capitalised at twenty years’ purchase, £200, a fresh total was ob- 
tained of £784, which again was raised to £884, by adding only one- 
half of what Mr. Hawkshaw admitted should be allowed as obtain- 
able by the use of sharper curves. But the actual gauge of the 
Indian State lines was not 3ft. Gin. but 3ft. din., a decrease of 
breadth which, according to principles laid down by Mr. Fowler, 
woul cause a further saving of £37 per mile, making the aggregate 
saving £921, or, in numbers rounded by the addition of the 
canitalised value of a yet further saving in annual repairs, £1000 a 
e. 

Now the programme of the Indian Government contemplated 
the construction of 10,000 miles of State railways. By making 
them, therefore, on the light metre instead of on the light standard 
gauge, a saving of ten millions sterling would be effected. What 
were the considerations, if any, which would justify the neglect of 
so great an opportunity of economising? 

The transport of the utmost amount of traffic to be expected on 
any of the contemplated lines would certainly not be beyond the 
capacity of the metre gauge. Onthe contrary, that capacity would 
probably suffice for the traffic of the existing 5ft. Gin. gauge lines. 
The fact of these latter lines yielding only 3 per cent. on their 
aggregate cost, instead of 5 or even 10 per cent., as was originally 
expected, fully warranted the inference that their traffic was not 
as yet more than three-fifths, if indeed it were more than three- 
tenths, of their carrying ot fpwes The only possible objection, then, 
to the metre gauge would seem to be that of the break of gauge 
which it would involve. But the author contended that, however 
great the disadvantages of such a break might be, they did not in 
the least affect the general question; the choice, so far as the 
majority of the Indian State lines were concerned, lying not 
between narrow gauge and broad gauge, but between narrow gauge 
railways and no railwaysatall. The gross earnings of the 5000 
miles of broad gauge guaranteed lines already existing represented 
pretty closely what, in the opinion of those who used the lines, their 
use was worth. Such gross earnings, however, fell short by about 
£1,600,000 of the annual interest which the Indian community was 
poten to pay on the ninety millions sterling which the guaranteed 

ines had cost, the deficiency having to be made good by the Indian 
taxpayer. The Indian Government might possibly have been 
warranted hitherto in forcing railway blessings on its subjects even 
at a price so far above the market rate, but there ought to be a 
limit to such forcing. It was enough that the people should be 
compelled to pay so exorbitantly for the use of the 5000 miles of 
railway a het constructed, and the Government could scarcely be 
reproached for having determined that the 10,000 miles remaining 
to be executed should if possible be made so cheaply that the 
receipts from customers could suffice to pay full interest on their 
cost without requiring to be supplemented out of taxes. But even 
with all the extra cheapness attendant on the narrow gauge, 
scarcely any of the projected State lines were expected to be quite 
cheap enough for this. To add, then, ten millions to their cost for 
the sake of avoiding the evils, however great, of break of gauge, 
was plainly out of the question. Speaking generally, if not made 
on the narrow gauge, they could not be made at all. 

To this general rule, however, there might be exceptions. There 
might be localities for which, owing to particular circumstances, 
the broad gauge would be far better adapted, and it was exten- 
sively and authoritatively declared that one such locality was the 
Punjab, The arguments to this effect had been urged with acknow- 
ledged force and fairness by Mr. Fowler, and it was to him, as 
making out the strongest case against the Punjab portion of the 
Government plan, that the author more immediately replied. 

The case stood thus: Continuous railway communication from 
Peshawur to.Kurrachee, a distance of 1092 miles, being the desi- 
deratum ; two sections, viz., from Lahore to Mooltan, 214 miles, 
and from Kotree to Kurrachee, 105 miles, or, together, 319 miles, 

ly been made on the standard gauge; while two from 
Peshawur to Lahore, 280 miles, and from Mooltan to Kotree, 493 
miles, or, together, 773 miles, remained to be constructed. Mr. 
Fowler, in common with all other objectors, admitted there would 
bea considerable saving by making these two latter sections on the 


metre gauge. According to his calculations, the amount of the | broad- 
sa would 


mie of Ee = Mpa at in he menner settee a 
t paragraph of this summary, it wo ,000. m Mr, 
Fowler’s aah however, which were adopted as being the least 
favourable to the Government, Mr. Fowler made two deductions, 
one of £327,177 for laying a third rail between Lahore and Mooltan, 
and for relaying on the metre gauge the present broad gauge rails 
between Kotree and Kurrachee, thereby reducing the saving to 
£352,823, and a second of £320,700 for the provision of rolling stock 
for working through traffic on the (future) metre gauge between 
Mooltan and Lahore, and for an extra supply of rolling stock 
between Kurrachee andyPeshawur in view of military emergencies, 
thereby leaving of the originally admitted saving of £680,000 no 
more than £30,000. : 

The necessity for the first of these deductions the author did 
not attempt to gainsay ; but against the second, although believing 
himself to stand alone in this opinion, he strongly protested. 
Taking first the section from Mooltan to Lahore, either, he said, 
the existing quantity of broad-gauge rolling stock thereon was 
sufficient for all expected traffic, whether through or local, or it was 
not. If it was not, then, in case the broad gauge had been adopted 
for the adjoining sections also, it would have been indispensable to 
provide additional broad gauge rolling stock for the Mooltan- 
Lahore section, the cost of which addition would certainly have 
been at least equal to that of the quantity of metre gauge stock 
requisite in arder to render the total amount of rolling stock, 
broad and narrow, capable of conveying all the traffic on a mixed 
gauge. If, on the other hand, the present quantity of broad gauge 
rolling stock were sufficient, then, when supplemented by a quantity 
of metre gauge rolling stock for use on a mixed gauge, the total of 
broad gauge stock would obviously be in excess of the quantity 
required, to the exact extent to which it had been supplemented 
by narrow-gauge stock ; and the difference would be available for 
sale or transfer to the broad-gauge lines, the sale proceeds or ap- 
praised value serving as a complete set-off against the money spent 
on the narrow-gauge stock. 

Similarly, for the Lahore-Peshawur section, the cost of providing 

rolling stock just sufficient for ordinary traffic would be the same 
whether the gauge were broad or narrow, or the difference, if 
there were any, would be in favour of the metre gauge ; so that, 
whatever necessity there was for providing additional stock for 
military contingencies, the necessity would be the same for both 
gauges, the cost also being the same, or, if anything, less for the 
narrow gauge. It was thus abundantly clear that, in comparing 
the cost of the proposed mixed gauge with that of the standard 
~ for the entire Punjab system, there was no valid reason 
or augmenting the former with one penny on accuunt of extra 
rolling stock; and, the addition made on that account by Mr. 
Fowler being withdrawn, the saving by the adoption of the 
mixed gauge remained, as virtually admitted by himself, at 
£352,823. 

The author then proceeded to observe that it was a mistake to 
suppose that the Punjab railway system would be complete when, 
even by the filling up of the gap between Kotree and Mooltan, and 
by an extension from Lahore to Peshawur, a continuous trunk line 
should have been formed from the last-named town to the port of 
Kurrachee, for these works would speedily have to be followed by 
the construction of a branch of about 180 miles from Sukkur to 
Dadur, at the mouth of the Bolan Pass, and at no very distant 
period by a junction line of some 200 miles, connecting the Indus 
Valley railways with those of Rajpootana. The aggregate 
length of these prospective lines could scarcely be less 
than 400 miles, and as the determination of their gauge 
would obviously depend upon the one selected for those of the 
Indus Valley, the choice of the metre gauge instead of the 
standard for the latter would, taking £1000 a mile as the differ- 
ence of cost between the two, occasion a saving of £400,000 upon 
the prospective lines. Of this additional sum, however, only the 
£180,000 assignable to the Dadur line was here taken into account ; 
but that much being added to the £352,823, with which the narrow 
gauge had already been shown to be on Mr. Fowler’s principles 
entitled to be credited in respect of the Punjab, would raise 
the total saving consequent on its adoption in that quarter to 
£532,823, 

To what extent then would such large pecuniary advantage be 
counterbalanced by the evils consequent on break of gauge? Here 
it was pointed out that those evils would, so far as import traffic 
was concerned, be only partially obviated by the adoption of a light 
standard instead of a light metre gauge, because as the only rail- 
way that abutted on the Punjab from the East was laid with rails 
heavier by one-third than those proposed for the Punjab, even by 
the advocates of the standard gauge, its proportionally heavier 
engines could not travel on the Punjab rails without destroying 
them. Not, however, denying that some evils would be attendant 
on break of gauge, an endeavour was made to determine its amount. 

The evil was partly mercantile, i.¢., affecting the transport 
of merchandise—for the inconvenience to private passengers in 
having to change carriages once in the course of a long journey, 
was not worth speaking of—and partly strategic. As regarded 
merchandise there were two points, Lahore and Mooltan, at which 
it might have to be transladen ; but on the authority of official 
trade statistics it was asserted that the quantity of goods likely to 
be transladen at Mooltan would be practically ni/, and at Lahore 
not more, at the outside, than 51,052 tons per annum. Where- 
fore, fourpence per ton being taken as the representative in cash 
of the commercial ill-effects of break of gauge, it followed that 
51,052 fourpences, or £850 a year, or interest at 5 per cent. ona 
principal of £17,000, represented the utmost commercial harm 
that could be done by break of gauge between the Punjab and 
the rest of India. 

The strategic evils were these: First, with the Punjab lines 
and the metre gauge, all troops and military stores arriving at 
Lahore, en route either for places south of Mooltan, or for 
places in the direction of Peshawur, would have to change 
carriages at Mooltan or Lahore. Secondly, however grave the 
emergency, only the bare rolling stock of the Punjab lines them- 
selves would be available for transport upon them ; whereas, if 
those lines were broad-gauge, their rolling stock might be supple- 
mented to any extent by draughts upon the 5000 miles of broad- 
gauge lines eastward of the Indus, These apprehensions were made 
light of, as the only conceivable contingencies in which the pre- 
sence of large masses of troops would be required in the Punjab 
were such as, like, for instance, a Russian invasion, could not 
fail to cast their shadows before them so long beforehand, as 
to allow the Indian Government, with the most complete delibera- 
tion, not only to mass whatever troops, artillery, and military 
stores might be deemed necessary at Lahore as a basis of opera- 
tions, but also to distribute troops fully equipped amongst what- 
ever advanced posts it might think proper to occupy. Thence- 
forward the broad-gauge railways of the main Indian system 
would never have to bring up troops to be passed on through 
Lahore without stopping. Their share in the business of the cam- 
paign would consist in maintaining at its proper complement the 
reserve of men and material at Lahore. Or if, in some unforeseen 
emergency, a regiment ever did arrive by rail at Lahore requiring 
to be sent forward immediately, the only time lost weil be the 
half-hour or so spent by the men in walking from the broad-gauge 
train to a narrow-gauge train, already laden, in anticipation of 
their arrival, with whatever guns, ammunition, Xc., were needed 
for their full equipment. This occasional half-hour or so would be 
the only delay (if any) which ever could be caused by break of 

alge. 
r Meopestiing the restriction of the projected Punjab lines to their 
own se stock, and their inability to borrow from the 
8 





main ens it was in the first place to be observed that, 
even though the Punjab lines were of the standard gauge, it was 
only carriages and wagons that they could borrow from heavy 
lines. Heavy-line engines could not be itted to 


be £680,000, according to those of Mr. Lee Smith it | travel Toor their light rails ; so that, in order to be able to utilise 
woulr i be £900,000, while by the engineers of the Indian Govern- 
ment it had quite recently been estimated at £750,000, At the 
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on emergency the borrowed vehicles, it woul.! be necessary always 
to maintain on the Punjab lines a duly proportioned number of 





reserve engines to haul them, the enormous expense of which 
would be a serious objection to borrowing. Secondly, even 
though this difficulty did not exist, and even though all the engines 
and all the vehicles of the 5000 miles of broad gauge were capable 
of being used and available for use on the Punjab lines, there 
would be not the smallest occasion for them there. The rolling 
stock of the Punjab lines themselves would be equal to all possible 
demands. The neighbourhood of Peshawur, near the entrance of 
the Khyber Pass, and the neighbourhood of Dadur, at the mouth 
of the Bolan Pass, were the only two localities at which an 
European or Europeanised invader would have to be encountered. 
Let him, then, be supposed to make his appearance simultaneously 
at both places, and, to assume an extreme case, let a host of 
Beloochees be supposed fo be at the same time giving trouble any- 
where between Kurrachee and Sukkur. Even then no question of 
moving by rail complete corps d’armée could arise. Unless the 
very genius of folly had presided over the previous dispositions, 
the dispatch for a few days together of a regiment a day, every 
alternate day, from Lahore towards Peshawur, and from Lahore 
to Dadur, and of a regiment northwards from Kurrachee, so often 
as one arrived at that port by sea, was the utmost requirement to 
be seriously csuapmgiated. Now, although the provision of 
rolliag stock for the future Punjab lines was he Hs to be much 
below that of most existing Indian railways—although, while, ac- 
cording to Mr. Hawkshaw, the average complement of the latter 
was about one engine, with vehicles in proportion for every five 
miles, the Government authorities were of opinion that, for the 
lesser traffic of the Punjab, one engine and thirty vehicles for 
every thirteen miles might possibly suffice--yet, even with rolling 
stock at this exceedingly low rate, it had been demonstrated be 
careful and minutely detailed calculations that in the course of a 
week 12,000 combatants of all arms, infantry, cavalry, and 
artillery, fully equipped, and with a month’s rations, pone easily 
be moved from Lahore to Roree, or 11,000 from Lahore to Peshawur. 

The case for the Government of India was thus summed up : 
By making the Punjab lines on the metre gauge it would save 
£530,009, at the lowest computation. To have adopted a light 
standard instead of a metre gauge, would have occasioned a waste 
of a like amount, against which there would not have been the 
smallest strategical set-off nor any other compensation of any kind, 
except a slightly increased commercial convenience, not exceeding 
in capitalised value £17,000 at the outside. 

At the monthly ballot the following candidates were balloted 
for and duly elected :—Messrs. J. Fowler (Stockton), P. H. 
MacAdam, T. Medcalf, and J. W. Sand » as bers ; and 
Messrs. J. Baldwin, W. Berrell, Stud. Inst. C.E., H. J. Castile, 
jun., G. Coates, T. Cooke, M.A., J. M. Dobson, Stud. Inst. C.E., 
A. G. Fowler, Stud. Inst, C.E., F. W. Fox, C. C. Gibbons, C. B. 
Goldson, M.A., J. Gordon, H. Gruning, H. Hughes, H. J. Jackson, 
J. V. Ley, Stud. Inst. C.E., D, H. W. J. N. O’N. Neale, Stud. 
Inst. C.E., J. W. Peggs, A. F. Phillips, R. J. Quelch, J. Richard- 
son, A. Siemens, Stud. Inst. C.E., J. Steell, and J. H. Waite, as 
Associates. 

It was announced that the council, acting under the provisions 
of the bye-laws, had transferred Mr. T. Kk. Winder from asso- 
ciate to member, and had admitted Messrs. G. N. Abernethy, J. 
S. Beeman, G. W. Beynon, W. H. Cobley, ©. Henfrey, jun., T. 
Patch, R. Pickwell, E. S. Ratcliffe, F. Stileman, B, F. Wardell, 
and W. Wright, as students of the Institution. 








TIME AT THE ANTIPODES.—The following table, showing the time 
at Adelaide when it is noon at the following places, has been com- 
piled and placed at our disposal by Mr. Todd. It will be found 
useful in connection with the receipt and despatch of European 
telegrams: — 


Adelaide Adelaide 
Noon at— time. Noon at— time. 
PM. | P.M. 
Lisbon .. .. «- »o «« 951 O:'St. Petersburg .. .. .. 7 12 86 
BEE ce, ce ce ce oe DEO Oi tk wt ce te ow FC EG 
CGE cw be! ve ts! DOG Re os Ce sw he OEE 
Falmouth .. .. .. .. 9 3429 Bombay.. oe +» 422 30 
Madrid .. .. .. «. +. 9 29 12| Colombo 3 54 48 
Edinburgh .. .. .. .. 927 4) Madras .. . 83 53 24 
London... «2 «. « «+ 9 14 44) Calcutta . 820 48 
Paris .. «e oc oo cc 9 §& 0] Moulmein 2 43 56 
Berne .. .. «. «+. «- 8 44 36) Penang .. - 284 4 
Christiania .. .. .. .. 8 31 9| Bangkok - 2 32 32 
Rome .. .. «. «+ «+ 8 22 24) Singapore - 218 56 
Berlin .. -- 8 20 48/ Bata oe - 27 
Malta eerie © yj, 1 8 32 
Naples .. .. .. .. «- 810 20| Nagasaki... 0 34 32 
Vienna .. +» +» « § §$ 48| Port Darwin 0 30 20 
_,, ror 7 58 12) A.M. 
Stockholm .. .. .. .. 752 8| New York "212 4 
Constantinople .... .. 7 18 24 San Francisco *4 59 0 
Alexandria .. .. .. .. 7 14 52 
Of following day. 
Adelaide Paper. 


CIVIL AND MECHANICAL ENGINEERS’ Soctety.—On Friday, 
February 7th, a paper was read by E. Perrett ‘‘On Various Kinds 
of Condensing Apparatus for Steam Engines.” The writer gave a 
brief general description of condensing apparatus and steam 
engines, and then went on to describe more particularly the prin- 
cipal kinds of condensing apparatus used, or proposed to be used, 
up tothe present time. Injection into the cylinder, injection into 
a separate condenser, surface condensation by water, surface con- 
densation by air, and condensation by use of a central cone of 
water and an expanding delivery tube, were touched upon, and 
the advantages and disadvantages of the various systems reviewed. 
The writer in the course of his remarks pointed out that up to the 
present time no practical method of air condensation had been 
proposed, the enormous a of air required to effect this 
entailing such a og oop o Fareed by the use of fans as to 
more than compensate for any advantages gained by a vacuum. 
As regards condensation by a central cone and induction tube, as 
exemplified by Morton’s ejector-condenser, it was stated that 
under favourable circumstances, such as a liberal supply of con- 
densing water with a slight head, and not warmer than 60 deg., 
that by the use of this apparatus attached to the exhaust of a 
high-pressure engine ahout 30 per cent. of the fuel could be saved. 
It was pointed out that great similarity existed between this appa- 
ratus and the “blow through” condenser used by Dr, Alban, of 
Plau, nearly fifty years ago. The writer suggested in the latter 

art of his paper that an efficient air condensing apparatus for 
ocomotives might be made by removing the water tank in an 
ordinary tender and replacing it by a faggot of vertical copper 
tubes to receive the exhaust steam, and exposing a surface of 
about 5000 or 6000 square feet, for which there was ample room 
on the tender. It was stated that this would probably be suffi- 
cient condensing surface for a locomotive having 1000ft. of 
heating surface, and it was anticipated that by providing proper 
channels amongst the tubes (aided, if necessary, by wind deflectors) 
a sufficient circulation of air would be kept up by the 
of the tender through the atmosphere. It was suggested that the 
loss of the blast might be advantageously compensated for by the 
use of a Siemens j2t fed direct from the boiler. The numerous 
and apparent advantages of applying this method of condensation 
to locomotives were pointed out, such as the saving of 30 per cent, 
of the fuel, suppl the boiler with pure water, reduction in the 
weight of the boiler, and consequent reduction in the wear on the 
rails, A lengthened discussion followed the reading of the paper, 
in which the principal questions raised as regards the air con- 
densing a were the difficulty likely to be experienced in 
—- a tight such a great number of joints, and also 
as to the quantity of power likely to be consumed by the entangle- 
ment of the air amongst the tubes when the tender was 
moving at a rate of The proceedings terminated with 
a vote of thanks to Mr. Perrett for his paper. The was 
illustrated by a large number of diagrams which showed clearly 
the various methods of condensation referred to, 
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RAILWAY MATTERS. 
Ture is talk of a grand trunk railway line from Chicago to 


Tas fect segulee pomongee tone over the Dakota Southern 
Railroad arrived at Yaukton, Daketa, from Sioux City on the 
27th January. 


THE Union Pacific Railroad Company are building a narrow 
gauge railroad from Cheyenne to a point west of Denver, so as to 
compete for the business now drawn to the broad gauge connecting 
these two towns, 

THE report of the London, Chatham, aud Dover directors 
states the works at Blackfriars have been considerably delayed, 
but it is probable that they will be finished in about three months 
from the present time. 

Tue half-yearly meeting of the Sevenoaks, Maidstone, and Tun- 
bridge Company was held on Friday, Major Dickson, M.P., in the 
chair. The report stated that arrangements had been made with 
the Chatham and Dover Company by which a sufficient amount of 
capital could be raised for the construction of the extension line 
to Maidstone, and the contract for the work had been intrusted to 
Messrs. Aird and Sons, who had undertaken to complete the line 
by the 1st of March, 1874. 

THE London and North-Western directors state that since the date 
of the last report the following additions to the mileage of the com- 
pany’s lines have been made—namely, Nantlle Branch, 14 miles, 
opened on the 1st of August ; Whitchurch and Tattenhall line, 147 
miles, opened on the 1st of October ; Dowlais Extension, 3} miles, 
opened onthelstof Janu Speke Curve, 660 opened onthe 
1stof January; andthe Wolverhamptonand Walsall Company’s line 
of seven miles, which is being worked under agreement with that 
company, was opened in November. 

THE following bills are promoted by the North British Railway 
Company : — A bill to authorise the North British Railway 
Company to make several railways ; also a pier or jetty at 
Cardross; to widen part of their Airdrie and Bathgate Railway ; 
and to purchase additional station lands; to abandon certain 
railways ; to extend the time for sale of certain ——— lands; 
to authorise agreements with the North Monkland Railway 
Company, and with the corporation of Burntisland ; purchase of 
the Broxburn Railway; and amalgamation with the Glasgow and 
Milngavie Railway wey and for other purposes. Also a bill 
to authorise the North British Railway Company to make several 
railways ; to connect their Glasgow and Coatbridge Railway with 
the town of Hamilton and divers places in the parishes of Old 
Monkland, Blantyre, Bothwell, and Hamilton, in the county of 
Lanark ; and for other purposes. 

THE report of the directors of the Great Northern Company 
states, that the new lines in Yorkshire from Bradford to Idle and 
Shipley, and from Ossett to Dewsbury, are being proceeded with 
as rapidly as possible, and it is expected that those railways will be 
ready for opening during the present year. The short line from 
the Edgware and Highgate branch to the Alexandra Park is now 
in course of construction. The contract has been let to Messrs, 
Lucas, who are also engaged in the pletion of the railway within 
the park. It is understood that the Palace will be opened in May 
next, and a considerable addition to the local traffic of the company 
will thus be obtained. Assured of the importance to the public 
as well as to the company of regaining, as soon as possible, access 
to the Derbyshire coal-field, arrangements are now completed for 
letting the contract for the first section of the Derbyshire and 
Staffordshire extension lines from Nottingham to Ainsworth. 





Those works will be vigorously pusbed forward, and the remaining 
— of the line will also be commenced so soon as the plans 
can re 


red, 

THE c on of the Midland Company, in moving the adoption of 
thedirectors report, trusts the shareholders will support the directors 
in their proposal to renew application to Parliament for the amal- 
gamation of the Glasgow and South-Western Railway Company 
with the Midland Railway Company, because it is the unanimous 
opinion of the board that this application shall be postponed no 
longer, but that steps shall be immediately taken in order that 
they may undertake considerable works, and further the accom- 
modation which will be required for the increasing traffic of the 
amalgamated system. He next referred to negotiations with the 

chester, Sheffield, and Lincolnshire Railway in reference to 
ceftain proposed extensions, some of the objects of which were to 
open communications with new coal-fields, and to facilitate access 
to the ports of Grimsby and New Holland. The experiment 
which was initiated by the Midland Company of running third- 
class carriages by all their trains has been so satisfactory as to 
justify perseverance, supposing always that they are not thwarted 
in their object by the action of the Inland Revenue Department. 
The directors are perfectly united in reference to the subject, 
and although the experiment has not been tried for a great length 
of time they are clearly of opinion that the result justifies perse- 
verance, Their general manager, Mr. Allport, while travelling in 
Canada and America, had been struck with the amount of accom- 
modation there afforded to the travelling public, and he made it 
his special business to study the means and appliances in connec- 
tion with the system known as Pulman’s cars. They had invited 
Mr. Pulman to confer with them as to the introduction of the 
system into this country. Mr. Pulman’s cars afforded accom- 
modation equal to that of a first-class hotel, an additional 
charge of course being made for their use, and by this m the 
longest journeys could be performed with very little discomfort. 
{t was not proposed that the Midland Company should bring over 
bodily the carriages running on the Canadian or American lines, 
but carriages ae adapted to the requirements would be con- 
—- on Mr. Pulman’s system, and would be tried as early as 
possible. 

THE eapenag ha nag of the Bristol and Exeter Railway 
Company states that the directors have under consideration a 
plan for such an improvement in the lines at Tiverton Junction as 
will admit of the of certain trains direct between Tiverton 
and Exeter without delay at the Junction. Also that the 
company are promoting, fi the Bristol Harbour Railwa: 
Extension Bill, the object of which is to provide in concert wit 
the Great Western Railway Company and the Municipal 
Corporation of Bristol, a larger and more commodious wharf 
depot in a more ees in substitution for the 
wharf depdt at —— authorised, and to make a short extension 
(3 furlongs and ins in length) of the present railway to the 
new wharf, with power by agreement, if it should hereafter be 
found expedient, to construct short tramways to connect the 
railway with the timber and other yards along the floating 
harbour. <A second bill, having for its objects : (1) To authorise 
the three pe poe (the Great Western, the South Devon, and 
the Bristol and Exeter) to construct a short branch railway (5 fur- 
longs and 6 chains in length) from the Cornwall Railway to 
Devonport, and also a branch railway (4 miles and.1 in 
length) from the West Cornwall Railway to St. Ives; (2) to lay 
narrow gauge rails on the portion of the Cornwall Railway 
junction with the South Devon and the branch from 
the Cornwall line to the dockyard at Keyham. The Chew 
Valley Railway Bill is also promoted, and the line, about 14 miles 
in length, is to be constructed ae sees Sategeeiens. of this 
company, which is not required to raise or contribute any of the 
capital. An application having been received from the ters 
that this company should undertake to work the i cen 
subject to approval by the 


to work the line for cent. of receipts. 
Rng Oui ale Lae Rata male in ne eva an 
in the county of Devon) is likewise a be 


constructed by an company, without contribution 
of capital by the Bristol and Exeter. The latter, subject to the 
concurrence of its proprietors, agrees to work the line made for 50 
per cent, of the gross receipts, 





NOTES AND MEMORANDA. 


Soxstapt demonstrated the presence of gold in sea water, held 
in solution by the action of the ipdate of calcium. He estimates 
the proportion to be less than one grain per ton of water. 

AccoRDING to the American Manufacturer, it is claimed that 
coke can be shipped from Pittsburg to Sheffield, England, and sold 
ata profit of one dollar ton. Even the suggestion shows a 
remarkable revolution in the fuel question in the past few months. 

By means of the astronomers have discovered that 
the atmosphere of Uranus is com almost entirely of hydgrogen 
gas. Mr. Proctor says that, if there is even a small proportion of 
oxygen present, an electric spark, however minute, would cause 
tremendous convulsions by combining the hydrogen and oxygen 
into water. 

Pror. Rankine says the weight of rails per en in length should 
equal fifteen times the greatest load on the locomotive drivers in 
tons. Perdonet, in France, takes twelve instead of fifteen. The 
United States Philadelphia and Reading Railway Company, on 
rails made with great care by the company, prefer not to exceed 
4 tons on a 64 Ib. rail. 

In Egypt mummies have been found with teeth filled with gold, 
and in Quito a :‘eleton has been discovered with false teeth 
secured to the cheek bone by gold wire. In the museum at Naples, 
among some of the surgical instruments discovered at Pompeii, 
there is a facsimile of Sims’ speculum. In the ruins of Nineveh 
Layard found several magnifying glasses. 

Ir is feasible,according to Richard Jacobsen, says the ‘‘ Journal of 
the Franklin Institute,” to secure carbon prints upon wares of 
plaster and clay. It is stated to possess excellent features, which 
will secure for it extended application in the future. For burning in 
such prints, the carbon paper should be coated with gelatine and 
some fusible pigment instead of gelatine and India ink. 


THE Archiv fiir Physiologie publishes an account of some inte- 
resting experiments conducted by Aubert and Lange on the quantity 
of carbonic acid exhaled ina given time from the human skin. 
The experiments were conducted with great care, and the general 
conclusion arrived at was that sixty-two grains of carbonic acid are 
exhaled from the body of a full-grown man in twenty-four hours. 

In Geneva accurate registers have been kept of the vearly 
average of life since 1560, which was then twenty-two years six 
months ; in 1833, it was forty i and five months. Thus, in less 
than 300 years, the average duration of life has nearly doubled. 
In the fourteenth century the average mortality in Paris was one 
in sixteen ; it is now about one in thirty-two. In England the rate 
of mortality in 1690 was one in thirty-three; now, about one in 
forty-two, 

Ir is stated on competent authority that the coal-fields of 
China cover an area of upwards of 400,000 square miles, as con- 
trasted with the comparatively small area of 12,000 square miles 
in Great Britain. Baron von Richtofen reported in 1870 and 1871, 
respecting certain coal-bearing provinces, notably that of Shansi, 
containing some 30,000 square miles, with beds varying from 12ft. 
to 30ft. in thickness ; while the — of coal-bearing strata in 
this province is about 500ft. in thickness, containing besides an 
inexhaustible supply of iron ore. 

THE Scientific American gives a table of the temperatures at 
which various substances will ignite, as follows: Phrosphorus, 
140deg. ; bisulphide of carbon vapour, 300 deg. ; fulminating powder, 
374 deg.;-fulminate of mercury, 392 deg. ; equal parts of chlorate of 
potash andsulphur, 395deg. ; sulphur, 400 deg. ; gun-cotton, 428 deg. ; 
nitro-glycerine, 494 deg. ; rifle powder, 550deg. ; gunpowder, coarse, 
563 deg.; picrate of mercury, lead, or iron, 565 deg.; picrate powder 
for to oes, 570 deg.; picrate powder for muskets, 576 deg.; char- 
coal, the most inflammable willow, used for gunpowder, 580 deg. ; 
charcoal made by distilling wood at 500 deg.; 660 deg.; charcoal 
made at 600 deg., (700 deg. ; picrate powder for cannon, 716 deg.; 
very dry wood (pine), 800 deg. ; very dry wood (oak) 900; char- 
coal made at 800 deg., 900 deg.; ch made at 1800 deg., 
1100 deg.; charcoal made at 2400 deg., 400; aluminum, 1832 deg. ; 
iron, about 2000 deg. 


At the meeting of the Society of Telegraph Engineers 
held a few days since, Mr. ‘Latimer Clark read a communication 
from Mr. Willoughby Smith, the electrician of the telegraph 
Construction and Maintenance Ley detailing a discovery 
which he had made of the extreme sensibility of selenium to the 
influence of light during the passage of an electric current. If the 
bar of selenium placed in the dark have an electric current passed 
through it, and it be subjected to the influence of light, either 
daylight or that of a lamp or candle, its power of conducting 
electricity is immediately doubled, and the etfect ceases as soon as 
the light is withdrawn. Its effect is not at all diminished by the 
intervention of rock salt or coloured glasses, and is in no way due 
to the effect of heat. Mr. Clark pointed out the value this 
discovery would have in connection with photo-metric measure- 
ment. 


Pror. T. 8. Hunt, in the Canadian Naturalist, July, 1861, gives 
the results of the anal, by various chemists, taken chiefly from 
Bischof’s ‘* Chemical logy,” showing the relative a ge of 
the elements in peat coal, asphalt, and petroleum. He 
states that ‘‘the nitrogen, which, in most cases, was included with 
the oxygen in the analysis, has been yo and the oxygen 
and hy n, for the sake of comparison, have been calculated for 
twenty-four equivalents of carbon,” 
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These analyses are very attractive and valuable. 
From the revised returns of the Census of 1871, which have just 


been published, we gather that the total population of the United 
eet ae at that date was 31,628,338, this number 21,495,131 


’ 
belong to 1,217,135 to Wales, 3,360,018 to Scotland, 
5,411,416 to Ireland, and 144,638 to the adjacent islands in the 
British seas, viz. :—34,022 to the Isle of Man, 56,627 to Jersey, and 
33,969 to Gu and the rest of the Channel Islands. The 


shows the relative 
inhabitants of the 
15,368,125 were males and 16,260,213 females ; 
__ ’s female subjects in the United Kingdom outnumber the 
males by 892,088. The most recent censuses of the United States 
and the British colonies show that in those countries en 
derance is on the other side, the males outnumbering the 


MISCELLANEA, 

Tue manufacture of 7-pounder bronze for mountain 
bent corvien hes been dimentinecd, and ced Tpeunten 
replace them. 

Tue Edinburgh letter-press printers, after a strike extending 
over more than three months, = abandoned the position they 
took ~ hy shortening the hours of labour, and the dispute has 
termina 


A NEW wet dock is being constructed at Burntisland at a cost of 
£40,250. It will cover an area of five and will be surrounded 
by quay walls of substantial masonry. e works are expected to 
be completed by the end of next year. 


THESolway Junction Company are promoting a bill for authorising 
and carrying into effect the purchase by the Caledonian Railway 
Company of the portion of the Solway Junction Railway lying 
between Annan and Kirtlebridge Junction. 

Ove of the largest vessels hitherto built on the Clyde was 
launched on Saturday from the yard of Messrs. Tod and M‘Gregor, 
of Meadowside, Partick, She is named the City of Richmond, has 
been built for the Inman Company, and has a gross tonnage of 
4700, with engines of 1000-horse power nominal. 

Tue keel of another unarmoured iron composite vessel has just 
been laid down at Chatham dockyard. It is to be named the 
Flying Fish, and will be of the following dimensions :—Length 
between perpendiculars, 160ft. ; breadth 31ft. 4in. ; depth in hold, 
Lift. Sin. The vessel will have a burden of 726 tons. 

Tue Artisans’, Labourers’ and General Dwellings Company are 
about to plant a suburban'colony on the Shaftsebury Park estate, 
Wandsworth-road. Besides school-rooms, baths, and wash-houses, 
it will be furnished with a lecture-hall and co-operative store. 
Six hundred applications have already been received for houses. 

ALL railway amalgamation bills this session, and also all bills to 
enable railway companies to acquire possession of canals, are to 
be referred to a joint committee of the two Houses especially 
selected for the purpose. Such a modification of the standing 
orders is ange as will enable bodies such as Chambers of Com- 
merce to have a locus standi before the joint committee. 


On Tuesday a terrible explosion of gas occurred in the North 
Staffordshire Coal and Iron Company’s Colliery, at Talke, the 
scene of the calamity of December, 1866. The explosion 
occurred in the 8ft. seam, where from thirty to forty men were at 
work. Most of these have fallen victims to the catastrophe. The 
cause of the accident is unknown at present, but it is supposed to 
be the firing of a shot. The explosion set fire to a part of the 
works, and the flames were with difficulty extinguished. A num- 
ber of men in the 7ft. seam were affected by the explosion, but were 
not seriously injured. 


Reports have been made to the Board of Trade on the cir- 
cumstances attending five railway accidents which occurred 
between the 21st of December and the 9th ult. One which hap- 
pened near Doncaster, between a portion of a goods train and 
a passenger train, is attributed by Colonel Hutchinson to the 
non-observance of instructions on the part of a signalman. 
Another report refers to a collision between a passenger train and 
a coal train near Silkstone. The accident, Colonel Rich says, was 
caused by the passenger train being allowed to start from Silk- 
stone station before the coal train had time to get into a siding, 
and before the pointsman was able to get the signal up to stop the 
passenger train. 


Tue Lancashire and Yorkshire Company report the works on 
the North Lancashire loop line, the branches to Stainland, near 
Halifax, to Astley Bridge, near Bolton, and to Heap Bridge, near 
Bury, are progressing ; and since the last meeting the construction 
of the branch railway to Clayton West, near Huddersfield, has been 
let. The bill for the amalgamation of the undertaking with that 
of the London and North-Western Railway Company has been 
again te in accordance with the terms of the agreement 
approved by the proprietors of both companies, and the directors 
trust that this measure will receive the sanction of Parliament in 
the present session. The directors have also deposited a bill for 
authorising the extension and improvement of the railway at 
various points. 

THE report of the Patent Nut and Bolt Company, to be pre- 
sented at the meeting of the shareholders on Tuesday, shows net 

rofits amounting to £34,371, which it is proposed to dispose of as 
ollows :—To make good the deficiency on the previous year's 
balance-sheet of £4070 11s. 10d., to pay a dividend of £7 10s. per 
cent. for the year (which will absorb the sum of £18,750), and to 
carry to reserve fund the sum of £10,000, leaving a balance of 
£1550 16s, 6d. to be carried to next year’s account. The whole of the 
stock has been taken py Messrs. May and Mountain, of Birmingham, 
who certify that it is of the value set down in the balance-sheet. The 
report adds that the blast furnaces and collieries at Cwm Bran 
were taken possession of by the company on the 26th of August 
last. The directors — | that they are satisfied with the results 
obtained. The several works of the company are fairly em- 
ployed, and the directors look forward with confidence to the 
uture. 

A PATENT has been taken out by Mr. William Yates, 24, Duke- 
street, Westminster, for a new safety lamp. He has modified the 
old lamp in the following way :—He has removed the wire gauze 
from that part of it which surrounded the flame, and replaced it 
by a strong lens or bull’s-eye glass on one side, and a silver re- 
flector on the other. The result of this arrangement is that his 
lamp gives ‘‘a cheerful light estimated at twenty times that of 
the old Davy, and sufficient for all necessary purposes.” By this 
means the temptation to expose the flame to obtain more light is 
removed. He further — a complete check against the 
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ae so low that it cannot 
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practice of heating the ~ means of the flame, for it is 
made to approach the gauze either 


vy the breath or by tilting the apparatus. He has remedied a 


| third defect. The lower portion of the apparatus, containing the 


oil reservoir and the wick, which is screwed to the part which 
consists of the gauze funnel, the bull’s-eye, and the reflector, has 
a spring bolt attached to it, which catches each time the screw is 
turned, and finally locks together the two parts of the lamp. The 
bolt is easily removed by another screw, but this cannot be done 
without at the same time withdrawing the wick and extinguishing 
the flame, and it thus becomes impossible to obtain a light by 
opening the lamp. The new invention thus remedies the chief 
defects of the old lamp, and those to which the accidents still 
occurring in mines are chiefly attributed. 


A MEETING of engineers and surveyors, holding office under 
sanitary authorities in various parts of the country, was held on 
Saturday last, at the Institution of Civil Engineers, Westminster, 
by permission of the council, for the purpose of forming an 
Association of Municipal and Sanitary Engineers and Su 
The following rules, among others, were unanimous! 
** That the Society called ‘The Association of 
Sani’ Engineers and Surveyors.’” “That the objects of the 
association be (a) the pr tion and interchange among its mem- 
bers of that species of knowledge and practice which falls within 
the department of an engineer and surveyor engaged in the dis- 
charge of the duties imposed by the Public Health, Local Govern- 
o—. and other sanitary Acts ; (b) the promotion of the profes- 
si interests of the members ; and (c) the general promotion of 
the objects of sanitary science.” ‘That the members of the 
association consist of civil by ape and surveyors who hold per- 
manent appointments under the and rural 
authorities within the control of the Local Government Board.” 





in London on May 3rd next. Mr. Lewis Angell, C.E. 
mouth-street, W: i , and Town Hall, Stratf 


has been appointed chairman pro fem., of whom further informa 
tion may be obtained, ; ; se 
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BLAKE'S STONEBREAKER, AND TRACTION ENGINE FOR THE CEYLON RAILWAY. 
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We illustrate above a Blake’s stone-breaker and traction 
engine, su _— by Mr. Marsden, Soho Foundry, Leeds, to 
Messrs. Reid and Michell, Colombo, for use on the Ceylon Rail- 
way. The engine is one of Fowler’s 6-horse power traction 
engines, with a single cylinder 7}in. diameter and 10in. stroke. 
The engine has two speeds—one and a-quarter and two and a-half 
miles an hour, The fly-wheel is 4ft. in didmeter and 5in. wide, 
and runs at 180 revolutions per minute. The heating surface in 
the tubes is 77°44 square feet, and in the fire-box 24°6. The area 
of the grate is 5 square feet. The fire-box is larger than usual in 
this engine, to suit it for any fuel. 

The stone-crusher is of the usual well-known and excellent 


type, and thus described in the specification :—‘‘ Machine to be 


one of Blake’s stone-breakers—size, L5in. by 7in. at mouth—fitted 
with renewable jaws and H. R. Marsden’s new patented cubing 
jaw, to be of the new design, and of sufficient power and strength 
to break the hardest road metal; to be adjustable by wedge- 
motion at the back, for altering the size of road metal from lin. 
to Moe to be mounted on good stout road wheels 7in. wide, and 
coupled up to engine by a drag bar, and to be capable of making 
60 tons of good road metal per day of ten hours,” 

We may add that the new design here represented has obtained 
a prize metal at Cardiff. The machine is very similar to those 
recently sent out for use on the Cape Railway by Mr. Marsden. 








BREMNER’S STEAM STEERING SCREW. 


At a time when the attention of the public is so much attracted 
to the melancholy results of one of the most lamentable collisions 
at sea which the history of such disasters furnishes, we need 
scarcely say that any invention which would insure the possibility 
of rapidly turning and revolving a ship has a natural claim on 
thorough examination. With that object in view we have 
illustrated a steam steering apparatus patented by Captain 
3remner, on which he recently read a very interesting paper at 
the United Service Institution, and for which he claims that it 
“would revolve a ship completely without, as hitherto, the 
necessity of steerage way;” that it gives the power ‘‘ of keeping a 
ship in position when hove to or when compelled to go at very 
slow speed in heavy weather, thus preventing her falling into the 
trough of the sea and eventuall et mF and also that *‘ if 
any accident should happen to the rudder of the vessel through 
grounding or any other cause, this screw would constitute a second 
rudder, and in case of need one by which the ship could be as 
readily steered as the old one.” These are the first claims to 
usefulness which Captain Bremner makes for his invention; but 
he proceeds in the report of his paper now before us to point out 
the advantages of its application to vessels of war. It is quite 
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clear, as he says, that in modern warfare a ship should be able to 
bring her guns to bear on her opponent with their maximum 
effect, and at the same time the minimum of danger to herself, and 
hence the adoption of the turret system, to which, however, 
Captain Bremner is not antagonistic, insisting that his system is a 
development of it, inasmuch that, instead of turning round only a 
section of the ship, it would revolve the ship herself, and, he 
believes, turn her round as readily as a turret. Proceeding 
to consider the state of our existing war flect, he remarks that, if 
our broadside vessels on which so vast an amount of money has 
been spent can be rendered revolable as are the turrets, their 
belligerent power and formidableness would be almost infinitely 
increased, and the enormous expense of building new vessels 
avoided. He omens also strongly in favour of a class of small 
ships, fitted with the steam steering screw, carrying one or two 
heavy guns, and protected by deflective armour, so that they can 
approach any fort or other opposing force and be able with 
immunity to deliver a destructive fire ; and ships of this character 
he considers, as we are also inclined to, would most important 
adjuncts to our {present naval power. In his own words, the 
arrangement Captain Bremner prefers is ‘“‘to form a circular 
Pye near the heel of the ship in what is technically termed 
e dead wood, and below the line of the ordinary screw propeller 
shaft, as close to the keel as possikle, A water-tight trunk is 
fitted either horizontally or verticai'y in the ve extendin; 
sufficiently far into the circular apercure above alluded to, an 
made of sufficient strength to carry the weight and pressure of the 
screws when in full operation. Two chain driving wheels are 
placed in this trunk, one at each eatremity, having an endless 





chain round them, and mounted on shafts, the arms of which , in the firegrate it has replaced, and to require neither attention 
extend outside the walls of the trunk, and are packed water-tight | nor addition of coal from 10 a.m. to 5 p.m. 

in the usual way. To the arms of the after shaft the steering 
— oe attached, one on ro — oe — - the sag 04 
shaft the motive power required to drive them, which can be led | . - 
on deck to a fae engine or steam winch, or worked by | SHAW’S IMPROVED TUYERE FOR SMITHS 

a small engine below. ‘‘ Experience has taught me,” writes HEARTHS. 

the inventor, “that it is necessary for the actual suc- THE improved tuyere illustrated below is so simple in construc- 
cessful working of these screws that they must be placed | tion that the drawing explains itself; it has been particularly 
as low as possible in the ship, where the water may be said | designed for heavy work, and it is stated by the makers, Messrs. 
to be the densest and the least disturbed by the motion of the Crowley, and Co., of Sheffield, that smiths’ hearths, when fitted 
vessel, and where a perfect bite upon the water can be at all times | with this tuyere, are rendered capable of bringing a large mass of 
obtained by the screws.” He has various other mechanical ways } iron to a welding heat in about two-thirds of the time required 
of actuating the steering screw, several of whichappear to us simpler | when the ordinary tuyere is used. The passages to the tuyeres are 
and likely to be more effective than the one he himself prefers ; 
but in these are involved not the principle of the steering screw, . 
but merely the economy and facility of driving it. The lecture | WS UL 
was illustrated by models, which are still to be seen at the United | 
Service Institution, and which we recommend to the inspection | 
and consideration of naval officers and those generally interested 
in maritime affairs. 








CARRINGTON AND PLATTS PATENT FIRE- 
GRATES. 

THE enormous cost of coals at the present time, and the extra- , 
ordinary waste which has been allowed to ocour in its use for | 
domestic purposes, has caused much attention to be devoted to the 
invention of some arrangement of firegrate suitable for dwelling- 
houses by which an economy in the consumption of fuel for heat- } 
ing and ventilation can be effected. With this view the grate 
which we illustrate has been introduced to the public. It py se d } 
consists of an ordinary fire-grate with bars in front, and a back | 
and sides of fire-clay, the whole of which is pivoted or hung in a | 
suitable frame on the supports, one in front and one behind the | 








| Small grates are placed both at the top and bottom, and are so | 


| can be removed at pleasure to allow of the introduction of fres 
' 


fire. By a small handle this grate can be rotated on these pivots. | 


arranged that while the one at the bottom is fixed, that at the top | 
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' | 
fuel. The modus operandi is as follows :—The fire is lit in the | 
ordinary manner, and when it has burnt clear the upper grate is | 
removed, and a quantity of fresh fuel is placed on the fire as in | 
er gue, ~ meveniars — is - ms pe and, by means | 
of the small handle, the grate is turned round until the fresh fuel : 
which was placed at the top now lies at the bottom, while the - yes mae mw etree chteined from Ge we nee, 
incandescent fuel previously at the bottom rests above it ; thus fre . sthee Mv. _ ~e me ceulbted. a ae "Hae whee 
the fire burns gradually downwards, all the ascending gases from ut Ff, mee ages aah at gee 4 
the unburnt fuel being ignited by the red-hot coal above, and ont of — bo “— — fall —_ ae cinders eh 
the production of smoke almost, if not entirely, prevented. When Hacbanged h cggnipemt a oo L into ii a a Bg Be: 
the fire requires replenishing, more fuel is added at the top, as of the tu eps a cep ey ito rym @ pet 
before described, and the grateis again rotated. Bymaking thecapa- eet — 
city of the firegrate sufficiently large, such replenishment is re- ; 
uired but very seldom, even at intervals as great as six hours. Sourn Kensineton MusguM.—Visitors during the week ending 
the advan claimed for this invention are, therefore, a great | February 15th, 1873 :—On Monday, Tuesday, and Saturday, free, 
economy of fuel by the prevention of smoke and perfect combus- | from 10‘a.m. to'10 -M™., Museum, 10,717 ; Naval and other col- 
tion as well as a steady, continual fire, without attention for the | lections, 1015 ; on ye see a , Me y, and Friday, admission 











addition of fuel or stirring with a poker. An experimental a 6d., from 10 a.m. to 4 p.m., Museum, 1685; Naval and other col- 
on i: ee: is aoe. 4 aa . . — rd ot = le | léctions, 58; total, 13,475; average of corresponding week in 
and Fox, 2 resham-stree as a a sho i en | former years, 11,626; total pening Museum 
| found to save more than 20 per cent. of the fuel previously burnt 12,262,951. . sacra ¥ pkgs ; 
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(For descrip‘ion sce page 108.) 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible ‘- the opinions of our 
correspondents. 





THE PATENT “ DOWNTAKE” BOILER. 


Sm,—Will you allow me threugh the columns of your paper to 
make a few remarks with regard to the October repert of the 
Manchester Steam Users’ Association? That report devotes about 
five pages and four illustrations to boilers of the patent “ down- 
take” construction. Now I hold that for durability, convenience, 
and economy of fuel, the patent ‘‘downtake” boiler is much 
superior to any other boiler yet known. The report in question, 
however, bitterly declaims against the boiler, and as these monthly 
reports are privately circulated among the members of the asso- 
ciation, rot as this one in particular has been copied with ammn 4 
additional comments by several mechanical pepers, I wish throug 
this, the only unbiassed medium, left to the public from a 
most unreasonable bias against a boiler which is, in every respect, 
a great improvement upon the Lancashire boiler. 

The report states: “This peculiar construction has serious 
objections. In the downtake boiler, as the flue-tubes do not run 
through from end to end, the longitudinal tie they would other- 
wise afford is severed.” That is so; but can the longitudinal 
strength not be efficiently secured without abandoning this mode 
of construction? The ends may surely be tied together, even in 
this boiler, as firmly as by the tubes. There is practically no 
limit to the number and strength of stays that can be inserted 
longitudinally. 

The report goes on to say: ‘The Association has urged the 
introduction of substantial bolt stays.” This may be so; but the 
Association certainly never urged this matter before the maker 
himself had adopted them, and thus practically shown their 
utility. Honour to whom honour is due, but I cannot allow even 
the association to claim that to which it has no right whatever. 
As in many other matters so in this, the Association was wise 
only after the event. ‘‘ But the loss of longitudinal strength is 
not the only objection. Two holes are cut through the external 
shell measuring as much as 2ft. in diameter. These have a very 
weakening effect, and are opposed to all modern boiler-making 
practice.” This appears serious enough; but what if the 
said openings are efticiently strengthened by flanged plates 
strong enough to render rupture at those places impossible? 
No sane man would say this cannot be done; indeed, it is 
really accomplished in the construction of these boilers. But 
then there is another objection :—“ This boiler, though it has an 
internal furnace, is to a great extent fired externally. The boiler 
is subjected to the biting action of the flames externally.” Of 
course it is, and so likewise with the Lancashire boiler. But in 
the downtake boiler the heat is applied to the external shell some- 
what earlier than in the case of the Lancashire, and it is all the 
better for it, as we thereby prevent that inequality of tempera- 
ture to which—as every practical man knows—the Lancashire 
boiler is liable. In the ordinary boiler we may pet steam up to 
40 lb. pressure with the water at the bottom of the boiler still 
cold. In the patent ‘‘downtake” this is not possible, as, though 
internally fired, the heat is at once applied to the bottom, where 
it is most required, and no evil effects can possibly arise from this 
provided the boilers are kept clean. If sediment or incrustation 

e allowed to accumulate either in this or in the famous Lancashire 
boiler, it will soon tell prejudicially against the boiler, as many 
know to their cost. But there comes another objection:—“ It is 
complicated, and the course of the flues tortuous.” With 
to the first part of this objection, I have only to remark that it is 
simply untrue, as every one acquainted with the boiler knows. 
The second part of this objection is serious; but could the writer 
not find a better word to describe the course of the flues? Are 
the flues not tortuous in the favourite Lancashire boiler, especially 
when water tubes are inserted to break up theflame? The writer 
insinuates that the tortuous course of the flues is a defect either 
injurious to the boiler or rendering the flame non-effective. All 
this I deny. The boiler is more economical in working than any 
I know, and I had always the impression that the devious course 
of the flues enabled one to extract from the flame all the heat 
possible before reaching the chimney. This impression has borne 
the test of experience and careful trial, and know that in these 
boilers we send little heat, and therefore little waste fuel, up the 
chimney. The report further statés that “the patentees consider 
that pe is to be derived from the course of the flames, 
both in ecomony of fuel and the endurance of the boiler.” Perha) 
when the patentee applied for letters patent he did very seriously 
‘consider’ suchimportant matters, Buthedoesnot “consider” now. 
These things are now accomplished facts. Though the Association 
may ‘‘ view the boiler with considerable suspicion, it has felt some 
delicacy in enforcing its own views,” and “ yet it has not failed to 
express those views to the members on every suitable occasion ;” 
all this and much more notwithstanding, the boiler has now been at 
work twelve years without any serious accident, for which I am 
thankful, and I am sure with greater economy of fuel and less 
repairs than any equal number of Lancashire boilers. The report 
speaks of the “‘ defects ” *‘ that have manifested themselves in their 
working,” and out of four hundred now at work what a list of 
defects is given! The report names three; and not in a single 
case has been given the true cause of the defect. Either from 
design or ignorance the reporters have withheld the real cause of 
the defects. But more of thisanon, Let the Association find four 
hundred boilers of any other kind that have been at work from 
four to twelve years, and I am sure those of the patent ‘‘ down- 
take ’’ construction will be found to bear highly favourable com- 
parison with them both with regard to present condition and 
amount spent in repairs, The report continues : “‘ These boilers 
are of recent introduction, quite in their prime.” Ido not know 
what amount of elasticity the word ‘“‘recent ” can ed with, 
but it seems strange to me to speak of that as of recent occutrence 
which took place twelve years since. Then the boilers are ‘in 
their prime.” What does this mean? At their best? If so, they 
have certainly made some advance despite the adverse views 

‘* without fail expressed to the members of the association on 

every suitable opportunity.” Many thanks for that very candid 
admission. I beg to remind the members that advice tendered 
under the august sanction of the Manchester Steam Users’ Asso- 
ciation must, of course, be entirely disinterested, and should, 
therefore, be highly valued. I now come to examine the defects 
which have become manifest in the working of the boiler. There 
are four illustrations given to explain the construction of the 
boiler. Iam sorry that the report has submitted to its members 
sections of one of the earlier boilers made on this principle, as it 
differs very much, in the shape of the tubes, mode of staying, Xc., 
from those now made. I have, therefore, reason to complain. 
The association might easily have given correct views of the 
boiler as now made. The officials are well acquainted with the 
patentee, and he is by no means inaccessible to authorities so 
respectable. In one of the cuts the report gives an “‘e ed 
view, showing the fracture at the bottom of the patent ‘down- 
take’ boiler. This rent was first discovered on getting up steam 
on pe Fe sage There is not one word with to the 
age of the boiler, or as tothe cause of the fracture. Now, I have seen 
reports that do not so deal with a fracture. They have lucidly 
set forth cause and effect to the delight of every intelligent reader. 
Why not describe the cause in this case of simple fracture? A 
great number of defects are discovered on Monday morning, some 
agent having been at work injuring the boiler during the stoppage 
at the end of the week. The boiler referred to in the report is at 
-a mill near Manchester, and has heen working nearly ten years. 
There is only one boiler on the premises, and it has ly 
worked up to 60 1b, pressure. During these years the boiler has 
constantly been at work, and no serious defect manifested itself 
until the fracture was discovered on Monday morning. On the 
previous Saturday the boiler was at work up to two in the after- 





noo 
pens boiler, and the o' not allow any Sunday work, of 
course it was emptied as quickly as possible, and when ry 
cold water turned in for cleaning and oooling. The effect of thus 
throwing cold water into a boiler only just would be to 
lower the temperature of the bottom of the shell, and, therefore, 
to make this portion of the shell shorter in length, that is, to con- 
tract the bottom of the boiler and to break the shell, as we find 
paeeew A was the case. In this case the fracture occurred at the 
downtakes, and the report infers from this that the shell there is 
weak. Iam sure this inference is wrong. The shell at that par- 
ticular point has assuredly much greater longitudinal strength 
than in any other. But I have met with a similar case, One of 
the patent ‘ downtake” boilers, at a mill near Bolton, was sub- 
jected to a similar treatment, namely, cold water was thrown in 
immediately after bein; ed. The consequence was 
the bottom of the shell was fractured circumferentially for 
a distance of six feet in length, but the plates near the downtakes 
were not affected at all. The fact is, this fracture arose, not from a 
bad boiler, as ten years working shows, but solely from improper 

I have known the favourite Lancashire boiler injured by 
this process. a those who have charge of boilers know f 
well that to cool a boiler rapidly is dange is wi 
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rous. This will also be 
the reply to the other case of fracture given where the circum- 
ferential seam of rivets was rent for 2ft. in length. The Associa- 
tion are regularly informing its members that the cause of boiler 
explosions is simple, never so mysterious as to be beyond the 
reach of scientific research. Whythen didthe report carefully avoid 
all reference to the true cause of these ures? No reasonable 
man can now say they arose from a bad boiler. In the first cause 
I know the fracture arose from the cause stated, and in the second 
cause I must believe the same cause produced similar results. In 
athird defect pointed out, a lodgment of incrustation had taken 
place on the bottom of the shell, and from the action of the flames 
the plates were fractured, under one stay 4in., under another 8in. 
As the boilers are now made without these stays, such a fracture 
could not occur. But if incrustation be allowed to accumulate in 
any boiler it must prove injurious, and surely no one will say that 
fractures arising from this cause must be charged to the account 
of the boiler maker. The same replies will meet the two other 
cases cited. One of them, however, may havea word. ‘A plate 
was found.to be bulged downwards, showing evident signs of strain- 
ing from the action of the flames. This bulging is the 
result of overheating. Yes, but why not give the cause of 
overheating? The biting action of the flames could never over- 
heat the plate, provided there be a large body of water over the 
late, and the plate itself perfectly clean. The overheating must 
caused by the deposit of sediment on the bottom of the shell, 
and timely cleaning would have prevented it. 

The foregoing is a plain statement of those serious defects 
manifested in their working, upon which the Association has 
foundedareportof five pages bitterly declaiming against these boilers, 
and exercising its high official authority to prevent any more of 
these boilers being laid down. Those members who have the 
patent “‘ downtake ” boiler at work are ge recommended to 
cut out the downtakes and to introduce in their place straight 


tubes. No course short of this will be satisfactory. The Associa- 
tion cannot take upon themselves the responsibility of an, defects that 
may arise if these patent ‘‘ downtakes” are retained. I call this an 


attempt, unworthy of the Association, to injure the patentee, to 
crush his business, and to blast his prospects, and all for reasons the 
most paltry and insignificant. ill show any gentleman six 
boilers on this principle that have been at work six years, almost 
night and day, all working together, in which not a single defect 
has yet shown itself. It is plain that the report exhibits con- 
siderable animus. It cannot be above suspicion of local, party, or 
private interests. It seeks to be arbitrary, stereo , and old- 
fashioned, just as it now is incapable of adapting itself to the 
constantly altering and wing requirements of steam users. 
The high price of coal will induce people to lay down the most 
economical boiler. That I have found this poo ** downtake ” 
boiler to be economical in the consumption of fuel I am willing to 
demonstrate by the following trial. 

I will agree to lay down at any convenient place one of the 
patent ‘‘ downtake ” boilers, say about 30ft. by 7ft., to work at 
70 lb. pressure. The Association shall likewise fix one of its pet 
Lancashire boilers of the same dimensions alongside the patent 
boiler. The boilers shall have the same chimney, and shall be fed 
with the same on of water and fuel; but they shall be 
worked separately ; the volume of water evaporated and weight of 
coal consumed being carefully noted in each case. The boilers 
shall thus be tested, and it shall be fairly ascertained which boiler 
works the most economically. If the patent ‘*downtake ” boiler 
shall not prove greatly superior to the Lancashire in economy of 
fuel I will agree to pay £100 for charitable purposes and 
to bear the cost of the trials, on condition that if the ‘‘ down- 
take ” boiler shall be proved more economical in fuel the associa- 
tion shall pay £100 as stated, and bear the cost of the trials. If 
the boilers are only equal in economy of fuel, I will bear the cost 
and pay £100. I hope the time will not soon come when improve- 
ments in steam boilers shall be rendered impossible through the 
official conceit of a full fledged Government inspector. The 
Association often refers to the gross ignorance of boiler makers, and 
always assumes that finality is the distinguishing property of its 
decisions. A few fine-spun theorists have spoken, even the oracle ; 
let no practical boiler-maker venture to display his ignorance by 
opening his mouth. We have this kind of twaddlein every report 
ad nauseum, wherein the boiler-maker is sy ag 8 as utterly 
beyond the reach of scientific requirements ; he being lowered to 
elevate the Association.’ One ounce of practice, however, is worth 
a pound of theory. If you want a boiler thoroughly inspected, 

e the man practically acquainted with the construction of 
boilers ; such a man is far more qualified than he who never punched 
or bent a plate, These reports always assert that boiler explosions 
are seldom accidental, never mysterious and inscrutable, and yet 
with regard to externally-fired boilers they are treacherous, and 
may explode at any moment without any warning. I have never 
seen any reason advanced why these boilers are treacherous. Ido 
not believe there is any mystery about explosions in these boilers ; 
very often they are found fractured circumferentially across the 
bottom, after cleaning. If the boiler be clean inside the biting 
action of the flames has nothing in the world to do with producing 
the fracture. The fact being that these boilers are often broken at 
the bottom by allowing either cold water or a current of cold 
air to rush upon the we at the bottom, while the top portion of 
the boiler has still a high temperature. They are simply broken 
by unequal expansion and contraction, 

The Association seeks, through legislation, for compulsory in- 
— and that every steam user shall be necessitated to join one 
of the existing boiler insurance companies, The October report 
shows what kind of interference steam users and boiler makers 
may expect if this association had now imperial authority. The 
ass must forthwith cease to construct boilers of this class, 
and all persons now using boilers of the patent ‘‘downtake ” 
construction must forthwith have them altered and made 
into plain Lancashire boilers, whatever the inconvenience, what- 
ever the expense to hundreds of steam users who have been so 
stupid as to adopt this peculiar form of boiler. Official authority 
has carefully given its ions and its reasons ; from these there 
is no appeal—a by no means pleasant. This little 
bits — enough what kind of interference Govern- 
ment inspection would bring. But cannot boiler makers insure 
their own boilers ? I think this is every way the fairest, safest, and 
most economical mode of insurance. The insurance company then 
cannot be like ‘Jockey of Norfolk, bought and sold,” and the 
insurer will have an itional reason to a him to make a 
good and efficient boiler. I will agree herea’ to insure all boilers 


made on the patent ‘‘ downtake ” principle on the same terms and 
ose who are now work- 
ler,geven though the boiler may 


conditions as any insurance com 4 
ing the patent 7 downtake - pollens 


have been in use twelve years, need be under no alarm. I will 
undertake to inspect and insure all such boilers on terms similar to 
those of boiler insurance companies. 

I have herein endeavoured in a plain way to meet the objections 
and to give the true cause of the defects pointed out. I have not 


intentionally avoided any important matter urged inst the 
boiler by the Association. I pone Se Association with retailing 
objections st the boiler that have no foundation whatever in 


reason ; with publishing incorrect illustrations of the boiler; with 
affirming that certain rove the boiler to be defective, 
—_ these fractures arose solely from improper treatment o° 
the boiler, with making groundless assertions with regard to the 
strength of the boiler, and with showing throughout the report 
very considerable acrimony, I now leave the public to judge. I 
ask nothing but fair field and no favour. I thank you for the 
insertion of this lengthy epistle. RICHARD POL.it. 

Bolton, 11th Feb., 1873. 

[Onur correspondent will see that we have omitted one or two 
passages in his letter which it is scarcely desirable should be 
published, as they refer only and obviously to his own impressions 
and do not deal with facts.—Ep., E.] 





CONDENSING WITH HOT WATER. 

Sin,—It is satisfactory to know that you consider my letter of 
last week of sufficient importance to give it a place in your 
columns, No doubt many of your readers will consider it an 
absurd De and scarcely worth further notice; however, I hope 
you wil ow me to explain my views on latent heat, or that heat 
which is expanded in converting a pound of waterinto steam of any 
given pressure. 

The heat expended in eopverting a pound of water at the pres- 
sure of the atmosphere is about six times the quantity used in 
raising it from 50 to 212 deg., the boiling point is 162 x 6 = 972 deg. 
or, as some engineers state it, 1000 deg. In my former letter I 
stated that I would begin with steam of 350 Ib. pressure or 400 Ib. 
in the boiler, which is equal to about 433 deg.; 2 pound of water 
of this heat would require 567 deg. of latent heat, while water 
under the pressure of steam of 50 lb. would require 700 deg. of 
latent heat, a difference of 133 deg., or equal to a saving of 21 per 
cent. in addition to what would be gained by working the steam 
expansively, as stated in my first letter. 

_ We will now consider what would be gained by working expan- 
sively. In the first cylinder I begin with steam of 250lb. per 
square inch, and the cut-off at one-half, working at end of the 
stroke with 175 lb. I here get a medium pressure of 131 lb. after 
deducting 175 1b. for back pressure. In the second cylinder I begin 
with 175 lb. and cut off at one-half, and work at the end of the 
stroke 874 1b. I now get a medium pressure of 64} Ib. after deduct- 
ing 87$1b. for back pressure. I now pass to the third cylinder, to 
begin with 873 lb., and by expansion end with 44]b., and a back 
pressure by condensation reduced to 12 1b.; and I here get a mean 
pressure of 64) Ib. Now if we take the several cylinders and call 
the first unit or 1, the second 2, and the third 4, we shall have 
131 + 129 + 258 = 518. If Lhad worked the first cylinder without 
expansion I should only have obtained 350, which gives a clear gain 
of 48 per cent. in addition to 21 previously mentioned, or 69 per 
cent., and working at a temperature which gives out 2 lb. pressure 
1 deg. of heat. 

I stated that a spiral tubular boiler would be the best adapted 
for this purpose ; upon further consideration I have come to the 
conclusion that the locomotive form, with some modification, 
would be the best if the shell of the boiler was made strong enough 
to bear the pressure. The | pen thing to be considered is to 

revent the condensation of such high-pressure steam in sing 

rom one cylinder to another. But, r all that could said 
and done in the matter, there would be great difficulty in over- 
coming the pes that exists against steam of such high-pres- 
sure ; indeed nothing would remove it but positive demonstration 
and the exorbitant price of coal. W. R 
February 17, 1873. 
MOY AND SHILL’S NON-RADIATING ENGINE. 

Sir,—Permit me to explain a little more fully than the patentees 
have done, of what this invention consists. 

Inthe first place, the engine, or engines, if compound ornot, do not 
in any way differ in arrangement from the simplest and best yet 
made, so that unnecessary complication forms no feature what- 
ever. 

Secondly, the boiler is composed of a reservoir for water that 
supplies a series of syphon tubes with water for the generation of 
steam that passes through the water before it rises into the steam 
space above. 

Thirdly, the engine cylinders are more than two-thirds in the 
water in the boiler, and not entirely in the steam space, as has 
been hitherto done, and it is the very fact of the relative 
position of the generating tubes to the reservoir which contains the 
water that surrounds the cylinder that prevents the production of 
anhydrous steam, or, as the late Professor Rankine termed it, 
** steam gas.” 

Now thepractical disadvantage of using anhydrous steam inavery 
hot state up to the present time consists of the surfaces, in working 
contact that are exposed to the steam, cutting and scraping each 
other, and the reason, or rather the cause, for the cutting and 
scraping is, that the fibres of the metal that compose the 
— surfaces are more close and more compressed than those 

irectly behind them, and that the heat in the steam causes the 
surface fibres to expand outwards; but very little between the 
fibres behind, and nothing laterally ; the surface fibres, therefore, 
rise up, and thus “blistering” is caused, as we term it. Then 
directly ‘‘ blistering” occurs, the “rip and tear” commences, 
and away goes the metal; hence the outcry against high- 
pressure steam. 

Now, Sir, for the remedy, which is to make a metal that will 
not have so much carbon in it as the present cast iron or even gun- 
metal, for, as carbon is a non-conductor of heat, the heat remains 
on the surface, as I have explained, and thus destroys it, as we 
all well know now. 

The non-radiating engine particularly embraces these facts by 
being hot a7 inside and outside the cylinder, so that there is 
a rapid conduction of heat given heskweed and forward—not one 
way only—because the temperature of the steam is not constant 
in the cylinder, and the temperature of the water then rushes in 
at that period. 

The non-radiating engine must not either be confounded with 
the ‘injection ” boiler, use with the injection system there is 
no reserve of water in the boiler, and the steam is generated in 
“‘jerks;” but with the non-radiating engine boiler there is a 
reserve—especially for the steam generated in the tubes to pass 
through—-and thereby the supply is constant. 

I will next explain how the steam is generated in those tubes ; 
they are horizontally situated, and pote a in a line vertically or 
angularly. The flame of course attacks the lowest surface first as 
arule, and it is natural that the water therein should be the 
hottest, that water rushes to the upper return part of the tube, 
because it is rendered lighter by the heat, and the water in the 
reservoir keeps up the supply for the lower tube, and the steam 
bubbles in the upper tube ascend through the upper body of water 
in the reservoir. 

Next as to the principles of the non-radiating advantages in this 
engine ; and, to begin with, I must explain what steam is, it being 
@ compound of air, water, and heat, as it ought to be, but more 
= rally is composed of air, water, dirt, and heat; and it is the 

in the feed-water that spoils the steam always, and when 
superheated to any great extent, the dirt, or some of it, cuts the 
working surfaces, besides the temperature blistering them. 

But that can be easily obviated by not putting dirt into any 
boiler, which, by the way, seems a puzzle to many ; indeed, the 
majority of boiler users it a m , and as for the patents 
fi overwhelm 








‘or the ntion of incrustation, the number o: 
patent Collen. So much for feed-waters. 
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Taking next the steam into consideration, again, it must be re- 
membered thatit is ‘‘heat” makes the steam, and if welose any heat 
after the steam proper is made, it ceases to remain what it was and 

* generally so by radiation; but in the non-radiating engine the 
a is preserved in the cylinder while the steam is doing its 
duty, and that is what no other engine has yet attained in the 
manner this invention does. 

As regards the action cf the flame on the tubes and reservoir, I 
am enabled to flatly contradict any assertion that the metal will 
be burnt ; and, indeed, I am on the safe side of the question when 
I state that there is less liability of burning or destruction of the 
metal with the non-radiating engine system than with any other 
boiler, because in this case the conduction of heat is so rapid that 
there is no time allowed for destruction, 

With reference to the arrangement of this invention, a glance at 
it is enough to show its superiority over the more general kind, on 
account of the engine and boiler being combined, and thus 
occupying at least 50 per cent. less space and less weight, and 
from 50 to 60 per cent. less consumption of fuel than now required. 

In conclusion, permit me to assure those who have been bitten 
with high-pressure steam, superheated or not, that with the non- 
radiating engine the steam can be as wet as we please or made dry 
if required. 


The following calculation shows the power of the engines :— 
HIGH-PRESSURE CYLINDER. 

Steam cut off at 4in. from commencement of stroke ; pressure of 
steam in boiler, 300 1b. on the square inch. 

Stroke of piston, 12in.; diameter of cylinder, 6in.; area, 28°274 
square inches. 

Travel of main valve, 1jin.; travel of expansion valve, lin. (greatest 
travel of ditto, 2in.), worked by a slot link. 

Main valve cut off at half of the stroke. * 

Revolutions per minute, 250 ; strokes per minute, 500. 

Cubical contents for supply, 113°09 cubic inches. 

Cubical contents of steam in steam way for each stroke, 45 cubic 
inches. 

Cubical contents of steam used at each stroke, 158°09 cubic inches. 

Cubical contents for expansion, 197°) cubic inches. 

Cubical contents to point of exhaustion, 311°01 cubic inches, 

Exhaustion point, or termination of expansion, llin. from com- 
mencement of stroke. 

Cubic inches of water required for each stroke of the engine, 1°66. 

830 cubic inches of water evaporated per minute; 49,800 cubic 
inches of water evaporated per hour ; 1801°26 lb. of water eva- 
porated per hour. 

Mean pressure of steam, 185°5 Ib. on the square inch. 

Pressure of steam in cylinder, when expansion terminates or 
exhaustion commences, 109°09 Ib. on the square inch. 

Evaporation by coal, 10 lb. of water to 1b. of coal. 

Fuel used per hour, 180°126 lb. 

17°3 units of heat in 1°66 cubic inches of water raised from 50 deg. 
Fah. into steam at 3001b, pressure, or 420 deg. 

Indicated horse-power of high-pressure cylinder, 79°46. 


Low-PRESSURE CYLINDER. 


Steam cut off at 4in. from commencement of stroke, in high- 
pressure orcad ; pressure of steam in boiler, 300]b. on the 
square inc 

Initial pressure of steam, 100 1b. per square inch. 

Stroke of piston, 12in.; diameter of cylinder, 15in.; area, 176°715 
square inches, 

Travel of main valve, 3in.; no expansion valve used for low- 
pressure cylinder. : 

Steam cut off 10in. from commencement of stroke. 

Cubical contents for supply, 1767°15 cubic inches. 

| contents of steam in steam way for each stroke, 172 cubic 
inches. 

Cubic contents of steam used at each stroke, 1939°15 cubic inches, 

Cubic contents to point of exhaustion, 1943°86 cubic inches, 

Exhaust point, llin. from commencement of stroke. 

Mean pressure of steam in cylinder, 44°2 Ib. on the square inch, 

Pressure of steam in cylinder at point of exhaustion, 16 1b, per 
square inch. 

Indicated horse-power, 118°34. 

Total area of grate surface, 7°5 square feet. 

— area of tube surface (inside), or heating surface, 100 square 

eet. 

Total number of tubes, 144. 

Total contents of tubes, 28 cubic feet. 


Number of revolutions per unit of heat per minute = = 


Amount_of fuel required per unit of heat per hour =i" se 
= 10°41 Ib, 

Evaporation of water per unit of heat per hour = as = 2878°6 
cubic inches, 

Nominal horse-power collectively, 10, 

Indicated horse-power collectively, 197°8. 

Quantity of fuel required per hour per indicated horse-power col- 
lectively, .91 lb. 

HIGH-PRESSURE CYLINDER. 

Steam cut off at 4in. from commencement of stroke. 

Pressure of steam in boiler, 400 lb. on the square inch. 

Revolutions per minute, 357°5 ; strokes per minute, 715. 

Cubic inches of water required for each stroke of the engine, 2°26. 

1616 cubic inches of water evaporated per minute. 

96,960 cubic inches of water evaporated per hour. 

3507 Ib. of water evaporated per hour. 

Mean pressure of steam, 254°9 lb. on the square inch. 

Pressure of steam in cylinder, when expansion terminates and 
exhaustion commences, 145°4 lb. on the square inch. 

Evaporation by coal = 12 1b, of water to 1 1b. of coal. 

Fuel used per hour, 292°25 lb. 

24°74 units of heat in 2°26 cubic inches of water raised from 
50 deg. Fah. into steam at 4001b. pressure, or 448 deg. 

Indicated horse-power of high-pressure cylinder, 156°15. 

Low-PressurRE CYLINDER. 

Steam cut off at din. from commencement of stroke in high- 
pressure > re pressure of steam in boiler, 400 lb. on the 
square inch. 

Initial pressure of steam, 120 Ib. on the square inch, 

Mean pressure of steam, 51°9 Ib. on the square inch. 

Pressure of steam in cylinder at point of exhaustion, 19°2 lb. on 
the square inch. 

Indicated horse-power, 1987. 

Number of revolutions per unit of heat per minute, 14°45, 

Amount of fuel required per unit of heat per hour, 11°8 1b, 

Evaporation of water per unit of heat per hour, 3911 cubic inches, 

Indicated gt pee collectively, 354°86. 

Quantity of fuel required per hour per indicated horse-power col- 
lectively, ‘82 Ib. N. P. Bureu. 





THE Port oF BARROW-IN-FuRNESS.—A new 33 acres in 
extent, was opened recently at Barrow-in-Furness the Duke 
of Devonshire, Sir James Ramsden, and other gentlemen. The 
dock, which takes its name from the Duke of Buccleuch, a noble- 
man very greatly interested in the prosperity of the town and 
port, has been constructed to meet the requirements of a fast in- 
creasing timber trade, and there is sufficient wharfag: d 





tion to allow upwards of 100 vessels to discharge at one time. 
There are also ious quays and yards abutting on the dock. 
Another dock, acres in extent, to be named the “‘ Ramsden 


Dock,” and to accommodate ocean-going steamers, is being con- 
structed. When completed this dock will be the largest on the 
west cost, and will be of sufficient depth to admit vessels at all 
times, irrespective of tides, 


THE LATE MR. THOMAS GREENWOOD. 
THE Institution of Mechanical Engineers, as well as the country 
generally, has sustained a serious loss by the death of Mr. Thomas 


| Greenwood, one of thecouncil of the Institution, and junior partner 





in the firm of Greenwood and Batley, the celebrated machine and 
tool makers, of the Albion Works, Leeds. Theimmediate cause of his 
death was a carbuncle which had formed in his neck, and which 
prostrated him so greatly, that he gradually sank under the strain’ 
He died on the 9th inst. at his temporary residence at Gipsy Hill, 
near London, in the 65th year of his age, 

Mr. Greenwood’s career affords a very striking instance of the 
success which untiring industry, accompanied by ability, enable 
their possessor to attain. His father, Mr. Thomas Greenwood, of 
Gildersome, near Leeds, was an able practical machine maker 
engaged in the manufacture of woollen machinery, and in his shop 
his son learnt how to become agood practical workman. About 1833 
Mr. Greenwood settled in Leeds, and commenced some machine 
works with his brother, but the death of his brother and 
other unfavourable circumstances caused the breaking up of the 
concern, At this early period of his career he was noted for the 
excellent workmanship as well as for the elegant design of his 
productions, He then entered the service of Messrs 8. and J, 
Whitham, of Leeds, the engineers and tool makers, where he was 
much appreciated, and, having here largerscope for his ability, hede- 
signed some excetlent tools for special and general purposes, amongst 
which was a tool containing the principle and nearly all the 
motions of the now well-known universal] milling machine, Being 
at this time brought into frequent contact with the late Sir Peter 
Fairbairn, many of whose flax machine making tools were made 
at Messrs Whitham’s works, Mr, Greenwood’s intelligence and 
evident ability made so favourable an impression upon Mr. Fair- 
bairn as to induce him to offer Mr. Greenwood the situation of 
principal draughtsman at Wellington Foundry. It was in the 

ear 1843 that Mr. Greenwood became connected with Mr. Fair- 

irn, Mr. Batley having entered the same establishment a few 
months previously. In a short time Mr. Greenwood was placed in 
charge of the Wellington Foundry as practical manager, and in the 
— 1848 he and Mr. Batley were taken into partnership by Mr. 

airbairn. From this time the prosperity and development of the 
Wellington Foundry concern were rapid and continuous, and the 
ingenuity of Mr. Greenwood in devising and constructing special 
labour-saving tools for the manufacture of flax machinery had full 
scope. When the Crimean war broke out it found our national 
establishments totally inadequate to the demands made upon 
them, and a committee of officers of departments visited the 
various engineering works throughout the country in search of 
help. Amongst other places they visited the Wellington 
Foundry, and were so much struck with the novelty and success- 
ful working of the —— tools in operation there as to recom- 
mend the purchase of some and construction of others for use 
in the manufacturing departments at Woolwich Arsenal. 
This was the commencement of Mr. Greenwood’s connection 
with this branch of the special tool making business, and so 
highly was he valued by the various heads of departments, 
that from that time up to the close of his life he was 
constantly consulted by them on mechanica: questions, and 
unceasingly employed in constructing machinery for them. 
In this way he rendered services to his country not inferior to 
those of Sir Joseph Whitworth or Sir William Armstrong. 
Amongst his earliest successful creations of this class of special 
tools may be mentioned the machines for the manufacture of the 
Boxer fuzes, and of bushes for shells; also of the temporary 
and permanent rocket-making and filling machinery, the latter 
being an exceedingly clever and effective plant of machinery. He 
also designed a portion of the tools for the now defunct Lan- 
caster Shell hep p © He was successful in the competition for 
the best system of shot and shell moulding and casting machinery, 
and large quantities of these machines and apparatus were sup- 
plied to the new shell foundry at Woolwich Arsenal. It may 
safely be said that less than two years’ working of this set of 
machinery saved the country more than the whole cost of the 
buildings, engines, plant, and machinery of the new shell foundry. 
In 1856 Mr, Greenwood and Mr, Batiey dissolved partnership with 
Mr. Fairbairn, left Wellingtcn Foundry, and s a machine- 
making business of their own at the Albion Foundry fin 
a. —_ ma thong = get mec a ¢ 
special was here further develo e design 
and constructed “the largest portion of the tools for the 
manufacture of the Armstrong guns, shells, and fuze’, both 
for the Woolwich and Elswick factories. He also arranged 
and supplied for Woolwich a set of powder-barrel making 
machinery, and a set of machines for making powder-cases, which 
effected a large saving in the cost of these somewhat’ expensive 
articles, One of his latest and most successful productions was 
the set of machines for the manufacture of the Boxer small arm 
cartridges. All this time Mr. Greenwood was more or less 
engaged in the manufacture of machinery for the Small Arms 
Factory at Enfield. He was one of the first to appreciate the 
advantages of the interchangeable system of manufacture, and 
to study the novel machines imported from America by her 
Majesty's Government for use at the Enfield Factory ; and when 
her gery Government decided to increase the production of 
Enfield rifles his services were called into requisition to supply 
the y hinery, instead of recourse being had to America. 
In conjunction with the engineers of the department he arranged 
and constructed a set of machinery for the interchangeable manu- 
facture of bayonets, which up to that time had not been done in 
America, and when Mr. Ames, the celebrated American machine 
maker (in whose works the first set of the wonderfully ingenious 
gun-stock machines was made), visited Enfield, he expressed the 
opinion very willingly t Mr. Greenwood's productions were 
fully equal to any of the same class made in America. The pre- 
mises in East-street being soon found to be too small for Messrs. 
Greenwood and Batley’s increasing business, they purchased a 
large plot of ground and erected extensive premises at Armley- 
road, in Leeds, where, in conjunction with the East-street works, 
the firm now employ about 1800 hands. These new works, known 
as the Albion Works, are amongst the finest of their class in the 
world, and being the result of Mr. Greenwood’s large and varied 
experience, they are well stocked with suitable tools and 
appliances, and pro rly adapted for economical production. A 
very large branc 7 See, Greenwood and Batley’s business is 
the manufacture of waste silk preparing and spinning hi 








world. Mr, Greenwood was one of the directors of the company, 
and devoted a considerable portion of his time during the last 
years of his life to the arrangement of these works and the con- 
struction of the machinery for them. 

A new manufacture, less important at present than that above 
described, but one which seems destined to extension here- 
after, viz., that of making shoes and boots by i , owes 
much to Mr. Greenwood’s ability and ingenuity, He greatly 
assisted in perfecting the machinery, and took an active part in 
establishing the manufacture, for which purpose a joint stock com- 
pany was lately formed, of which he was the chairman. 

Devoted as he was to the practical and remunerative conduct of 
his business, Mr. Greenwood always showed great consideration 
for the, physical and moral welfare of his workpeople. He endea- 
voured as far as possible to secure for them well lighted and well 
ventilated, well swept, and orderly workshops. He was the first 
to introduce the Saturday half-holiday into the Leeds machine 
trade, and also the first to,concede the nine hours to the work- 

ople, and while he was strict in insisting qn a fair day's work 
is fair day’s wage, he always had a kind look and a word of 
encouragement to every one who came in contact with him. His 
relations with those around him were always of the most friendly 
character. His indisputable ability and practical knowledge of 
his business commanded their respect, and his genial nature won 
their esteem and affection. He never took any very active part in 
political or in municipal affairs, though he did his duty as a 
citizen so far as his engrossing busi ngag its allowed him 
to do, having been at one time a member of the Leeds Town 
Council, and for many years chairman of the Leeds board of 
overseers, His workpeople had unanimously subscribed to pre- 
sent him with a life-size portrait of himself, which was only com- 
pleted just before his death. That such a man has been 
unexpectedly taken from the scene of such successful labours just 
at the time when he was looking forw: to enjoy the well- 
earned leisure of advancing years is greatly to be regretted. He 
has left a void which will not be very easily filled, and he has 
set a bright example of self-help and of honourable industry, 
governed by unswerving integrity. 

The remains of Mr. Greenwood were taken from London to 
Leeds, to be interred in the family vault at Woodhouse Ceme- 
tery. The funeral cortége was accompanied by some 1600 of his 
workpeople, and so many friends and acquaintances gathered 
together in the cemetery to pay the last tribute of respect to 
= ga that the ceremony partook almost of a public 

aracter. 











CHATHAM is likely to become important again as a naval station 
now that the extensive addition to the dockyard is approaching 
completion. 

THE DEMAND FOR PULP-MAKING MACHINERY.—We learn that 
owing to the demand now experienced for his machinery for 
producing piper sete pulp from wood, Mr. James A. Lee, of 
the Severn Works, Lydney, has purchased new and extensive 
premises at Derby, to which place he will remove from 
Gloucestershire, but will retein the title of *‘ The Severn Works.” 
Mr. Lee is now finishing a sixth mill in Sweden, and amongst his 
new orders, are, we learn, five mills for Prussia and one for Saxony. 

THe NEWsVENDORS’ AssocIATION.—We are much gratified to 
learn that the newsvendors are about to entertain Mr. Alderman 
Cotton at dinner, on the 28th instant, at Willis’ Kooms, King- 
street, St. James’, when an elegant album testi ial will be pre- 
sented to him as an expression of their appreciation of the service he 
rendered to their Benevolent and Provident Institution on the 
occasion of his taking the chair at the last annual festival, when b 
his exertions and devotion to their cause nearly £2000 were col- 
lected and added to the funds. Mr. W. H. Smith, M.P., president 
of the institution, will preside. 

THE TRIAL TRIP OF THE WESTINGHOUSE BRAKE,—Yesterday 
a special train left Victoria station on the London, Chatham and 
Dover Railway to make a trial of this well-known brake. It was 
drawn by the Reindeer locomotive, one of a —_ powerful type of 
the company’s engines. The train consisted of a } e brake 
van, two first-class iages, one second-class, one first one 
second-class, and another brake van. The | included Mr. 
Martley, the locomotive superintendent of the London, Chatham, 
and Dover Railway ; — Molino, engineer of the Meridionale 
Railway of Italy ; Mr. Kennedy, of theB. B, and C, India Railway ; 
Mr. V. Hill, superintendent of traffic at the Victoria station, and 
several other gentlemen. The train, fitted with the brake, left 
the station immediately after the fast 12.33 train. First stoppage 
in 21 seconds, between Brixton and Herne Hill, on a ntly 
ascending gradient. Second stoppage at Dulwich in 17 seconds, 
on an ascending Pry of 1in 150, Third in 35 
seconds. Speed 35 to 40 miles an hour, on gradient 
lin 98. Fourth stoppage in 22 seconds. Fifth sto) in 29 
seconds, between Shortlands and Bromley; speed 38 miles per 
hour ; distance 400 yards. At Bickley station the train changed 
lines and started on the return ,journey. First stoppage in 30 
seconds; second stoppage in 26 ls, at Beckenham station ; 
Third stoppage in 32 is, in a descending gradient of 1 in 100 ; 
fourth stoppage in 25 ds; fifth stoppage at Wandsworth-road 
station, in 30 seconds. The total weight of train and passengers, 
110 tons. The brake power was not quite so effective as it would 
be if the cast iron blocks had not been new. When the skin is 
taken off they adhere more closely to the wheel. 

SCIENTIFIC AND MECHANICAL Society, MANCHESTER. —A meet- 
ing of this a held on Wednesday, the 12th instant, Mr. 
J. Shepherd, M.E., in the chair. Several gentlemen were pro- 
posed as members to be balloted for at the next meeting. A com- 
munication ‘‘ On the Steam Jacket, its Advantages and Disadvan- 
tages, is it truly Economical?” by A. Hildebrandt, engineer, was 
read. The author said he made no apology in reintroducing this 
subject; it was time that this question should be settled, and 
there were no great difficulties in its way, it only wanted some one 
to make a few careful experiments, and it was his object to induce 
some one who had the opportunity to do so, or give another the 
chance of doing it. He had investigated the subject theoretically, 
disinterestedly, and unbiassed, in order to satisfy himself, and had 
come to the conclusion that the principle of the steam jacket was 
opposed to economy. He found the advantages to be the follow- 
ing :—(1) It increased slightly the capacity of the cylinder by keep 
ing the steam within dry. (2) There was greater immunity from 
breakdowns by preventing the accumulation of condensed water in 
the cylinder. The disadvantages were:—(1) Waste of fuel. (2) 
Increased labour in its attendance, ®) Increased outlay of capital 
a ting to about 20 per cent. There must, therefore, be the 




















a 
and in this, as well as in tool-making, Greenwood’s versatile 
genius distinguished itself. He may indeed be said to be the 
creator of this class of machinery, for up to the time of his 
turning his attention to it (indu by the visit and requirements 
of one of the leading waste silk spinners of Switzerland) these 
machines were in a most imperfect state. So greatly have they 
been improved by his inventive genius, and so superior has the 
quality of the yarns uced with them become, that silk- 
spinning mills stocked with Greenwood and Batley’s machinery 
have risen up both in this and in almost all Euro countries 
during the past fifteen years, and now about one-half of the large 
establishment at Armley-road is employed in making this class of 
maachinery. Mr. Greenwood also made many improvements in 
flax machinery. Am t the rest he designed the first set of 
rope yarn-spinning inery, which manufacture has since been 
established with so much success in the Government dockyard at 
Portsmouth. 


During the late Franco-German war Mr. Greenwood and Mr. 


Batley joined Mr. Westley-Richards in the manufacture of small | 


arms and cartridges at Birmingham, which concern has lately been 
merged into the National Arms and Ammunition Company, 


Limited, a large joint-stock company, whose works, when com- 
pleted, will rank with the largest and best of their class in the 


inevitable verdict of ‘“* Not economical.” In the discussion that 
followed opinions were often diametrically opposed. Mr. Allott, of 
the Fairbairn Engineering Company, said that even when they 
turned the steam from the jacket in an engine which they had 
working they found that they 2 ag not keep up the steam. 
Mr. Schaffield, who has the machinery of a manu- 
facturing concern (Messrs. Melland and Coward), said he had 
made careful observations for several months past with an engine 
of steady load, and found that when he discontinued the use of 
the jacket he saved 10 per cent. of fuel. Mr. Simpson (Peel, Wil 
liams, and Peel) thought the jacket would be found of great 
utility where high-pressure steam was used, Alluding to an 
article in THE ENGINEER of last week--where it stated that steam 
jackets were the exception round about Manchester — he 
said, in the old engineering days they were the rule, and not 
the exception. Mr. Dowell (Hick, Hargreaves and Co., Bolton), 
alluded to the jacket as an auxiliary to the feeding atus and 
a feed-water heater. Mr. Goalby, Mr. Lynde (Sir Joseph Whit- 
worth and Co.), and others, spoke in favour of the jacket. A vote 
of thanks to Mr. Hildebrandt was passed, and five new members 
were balloted for and elected, and the meeting adjourned to the 
| 26th inst., when a paper ‘‘ On the Ventilation of Mines” will be 
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TO OOBRESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our ye 
*.* In order to avoid trouble confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 


cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage —- tn order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

Erratom.—In a paragraph in our last impression headed ‘‘ Extraordinary 
— Sor Boiler Tubes during the ‘ Last Year,’” read during the “ Last 

ronth.” 

A. M.— Write to the editor of the Builder. 

C. O. (Dundee).—Many thanks for your letter. Why not send us drawings 
to add to the value of the papers you already like so much ? We feel certain 
that such drawings would be appreciated very highly by our readers, 

G. A. H.—We are quite aware of the fact, which is true in theory. In 
practice you will find it a very difficult matter to work in a horizontal 
cylinder on the foundation plate of a beam engine. 

A. H.—The investigation of the power of turbines is very complex, much more 
so than you fancy. Your figures,as far as we have had time to examine 
them, appear to be correct as far as they go. 

First anp True Inventor.— We can only say to you what we have said to 
many others, that we must deciine to interfere in any case of disputed rights in 
a patent. If we inserted your letter we should have to insert a hundred 
others which really no public interest. 

W. C. R.—The address of Messrs. Williamson and Walker, makers of the 
steam pump illustrated in THe Enoineer for February 7th, is Newton 
Moor Ironworks, Hyde, Manchester. We are unable to supply the address 
of a firm making tools for producing zinc pipes and gutters. 

Pumps.—If your ram is of gun-metal, and turned quite true and smooth, 
nothing will wear much better than sound, well plated gasket; but the 
stufing-boxr should be deep, and care should be taken to exclude sand. If 
you are pumping water with grit or dirt in it, nothing in the way of 
packing will last more than a few weeks. You may try a few coils of 
Crickmer's widia-rubber packing with the hemp gasket. India-rubber 
makes a better valve than leather in some cases. 

Tae Kutas Cotumn.—We have received a letter from “‘C. W.” disputing the 
views ex, by Mr. Fraser jn our last impression. “C. W.’s” letter, 
however, adds nothing to the literature of the subject worth preserving. He 
repeats that the column is made of steel melted in crucibles and cast ; and he 
affirms that Indian bronze guns were so made; but of all this he adduces no 
shadow of proof, and we venture to hold that very strong nf indeed will be 
required to induce any one not prejudiced, and versed in the manipulation of 
steel, to believe that it was possible to cast from pots holding but four or five 
pounds each, such a column as that of the Kutab. 

W. H. M—Fou have quite wissed the point of the whole question. “ Coal 
economiser” would gain nothing whatever in economy of fuel by putting in a 
smaller cylinder and working 50 lb. sieam cut off at gin. stroke, instead of 
18 lb. steam cut off at the same point. On the contrary, he would waste 
Juel. Nothing can be gained except by working expansively. As regards 
your questions—(1) Nothing would be gained. Still air is the best non-con- 
ductor in existence. (2) The use of the exhaust steam, as you propose, would 
do harm by cooling the cylinder. (3) Messrs. Claridge, North, and Co., 
Bilston, Staffordshire, and indeed most engineering firms in the North of 
England, (4) We must beg to refer you to our advertising columns. 





WIRE NETTING MACHINERY. 
(To the Editor of The Engineer.) ° 
S1r,—Will any correspondent be so kind as to inform us where the most 
mdern and best machinery fur the manufacture of wire netting can be 
obtained ? E. R. 





WELL SINKING. 
(To the Editor of The Bngineer.) 

Srr,--Will any correspondent kindly inform me if machinery could be 
applied for sinking wells, say, 6ft. diameter, and from l5vft. to 200ft. in 
depth? and if so glve the names of any manufacturers who supply the 
ae plant? T. G. H., jun. 

Belfast. 





COILED SPRINGS. 
(To the Bditor of The Engineer ) 

Sir,—I shall be greatly obliged if any of your readers would be kind 
enough to name a good spring maker. There appears to be some secret 
in the method of properly hardening coil springs. I want several made of 
zin. by 19 gauge steel, about 4ft. long each when uncoiled, but I can- 
not find any maker who is skilful enough to attain the medium between 
making them too brittle or too soft. PERCONTATOR. 





, MODERN COMPOUND STEAM ENGINES. 
(To the Editor of The Bagineer.) 

Sir.—Can any of your correspondents give me any information upon 
the following question, or state where I can obtain it? What quantity of 
water is evaporated in a marine boiler per hour to give 1-horse power in- 
dicated, not only theoretically, but also in actual working practice ? 

17th February, 1873. A Constant Reaper. 
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THE COAL FAMINE.—ECONOMIES AND REMEDIES. 

As since the ape of our last article on the coal ques- 
tion Mr. Mundella has moved for a Committee of Inquiry 
such as that we have asked for, we shall not revert here to 
the importance of a parliamentary inquiry with a view to 
lay Ware the real causes of the extortionate prices of coal, 
further than to recall to our readers a notable example 
of the value of an authoritative public declaration of the 
facts as to the prime cost and existing selling prices of coal. 
Early in the reign of the late Emperor Napoleon III. there 
was in Paris great dissatisfaction as to the extortionate 
price of coal gas. The public were quite at sea as to the 
grounds for this ; none but the gas companies had any 
certain knowledge of the truth. A small but able and 
disinterested commission was decreed, from which the 
Emperor in effect demanded but a ry question : “Tell 
me what should be the prime cost of the best gas that can 
be made in Paris—having regard to materials and gas- 
making plant only, and i ive of capital sunk in 
mains, &c., for distribution?” ‘The commission reported, 
and the mere authoritative statement of the enormous 
difference between cost and selling price, though ineffec- 
tually attempted to be gainsayed by the gas companies, was 
enough to enable the public to resist their demands, 
which were gradually dropped. 

Rightly or wrongly, the opinion gains ground that the 
masters and men, to a certain extent, understand each 
other and “ find themselves in the same boat.” A small 
output and enormous profit suits the coalowner, high wages 
san idleness two-thirds of the week are sweet to the pitmen; 
all the rest of the body politic suffers ; it finds itself in face 
of an impregnable and relentless monopoly, the poor wring 
their hands, the rich deplore in vain ; trade and business 
are impeded, and the reflective look with apprehension at 
the too probable and not remote consequences. 

If we must pay for coal more than twice its value, let us 
economise it rigidly and at once, isthe very obvious advice 
that now fills every daily paper. Had we not better look 
this matter of economy right in the face, and by seeing to 
how very small an extent it is practicable immediately, or 
at all, rid ourselves of the chimerical notion that through it 
we have any chance of alleviation for the instant evil? The 
statement of Sir William Armstrong that only one-tenth of 
the coals consumed by our steam engines is transformed 
into mechanical power ; that by moving forward into our 
room our open fire-grates ; and by the substitution of the 
best designed engines and boilers in place of old and 
wasteful ones, a saving of one-half the coal now burnt for 
domestic use and for steam power might be achieved 
have been repeated, commented on, and enforced as 
if they were a sort of coal gospel, and with the average 
amount of scientific ignorance, by the daily newspapers. 
In reality these statements are little more than barren 
generalities, useless and inapplicable to meeting the crisis 
before us. Few of our readers need be told that although 
it is a fact that M. Hirn proved that in a certain, said to 
be well constructed engine, experimented on by him one- 
tenth, or thereabouts, only of the heat of the fuel was 
transformed into mechanical energy, yet, in the preseuit 
state of knowledge, the maximum margin for economy out 
of the wasted nine-tenths is very small indeed, even though 
we could work at immensely higher steam pressures, and 
could command everywhere and without limit a supply of 
condensing water at zero. It is impossible, by any sort of 
steam engine, to save more than one of the nine-tenths 
wasted. The conceivable saving of even that must remain 
for the science of a future generation. It is therefore but a 
specious delusion to tell the ignorant public that nine-tenths 
of all the coal burnt for steam power are wasted. Steam 
engines fixed and on land can be made to work with from 
2 lb. to 24 1b. of coal per indicated horse-power for a time, 
and by great care with even something less, At sea the 
minimum consumption may approach to, but can scarcely 
be maintained at this. hat is the actual average con- 
sumption of all the engines of every sort in the country, or 

roceeding from its ports, is known to no one. It can only 
guessed at. Taking bad and good together, the old 
wasteful engines of the Scottish or other types, consuming 
5 lb. to 71b. per I. H. P., together with the now large propor- 
tion of well constructed modern engines of all classes, we are 
disposed to believe the actual average to be not more than 
from 3} lb. to 4 lb. per I. H. P. per hour. If, then, this 
be even approximately true, the possible saving in the 
existing state of knowledge is neither nine-tenths, nor yet 
even one-half, but about two-sevenths of the present con- 
sumption. Sir William Armstiong’s former engines and 
boilers must have been of very exceptional badness, if by the 
substitution of good boilers and the Corliss engine he has 
been able to make 20 tons of coal do the work of 60 tons 
formerly. But even of those whoworksuch wasteful engines 
and boilers, very few are so circumstanced as to be able 
suddenly to make any chan Work in hand, scanty 
capital, factory tenure, and a thousand other obstacles and 
difficulties, make it but too often the part of prudence to 
work on with known wastefulness, rather than attempt 
the difficulties, risks, or losses involved in radical change. 

And so also as respects our domestic fireplaces and 
modes of sansa. and cooking ; they are the gradual results 
of a of adaptation. The great open hearth and 
a in which our forefathers burnt wood, slowly gave 
way, and with as little alteration as possible, to the grates 
for burning coal; they cannot be suddenly or largely 
altered, no matter what be the inducement in the way of 
economy. The immense: middle and lower classes are the 

t et consumers for domestic : a ycurom bes 
ir living room grates involve money to expen 
which they have Bay pot, upon, houses va their own, and 
for sake of a saving by no means provable to them. A 
living room a see delivers into the room nothing but 
some pure Test, which probably does not represent 
one-twentieth part of the fuel consumed ; but whilever the 


necessities of ventilation and habit require open grates at 
all, very little of their waste can be avoided. There 
is nothing new in Sir William Armstrong’s suggestion 
of bringing forward the grates more into the room. In 
Lancashire for more than a quarter of a century grates 
have been in use made to circulate currents of air round 
the back or side plates of the grate and discharge it again 
into the room. Grate stoves even are to be had every- 
where which amount to moving the entire grate bodily for- 
ward into the room. But in small rooms space prevents 
any moving forward, even all other obstacles removed; and 
beyond all this, as a matter of fact—with even grate stoves 
of the best construction, radiating and emitting heat at all 
sides—this heating power, for a given consumption of fuel, 
is not increased in anything like the proportion of 2 to 1; 
and hence, were the pro’ of merely advancing the open 
grate somewhat into the room otherwise practicable, the 
saving of fuel thereby would amount to nothing approach- 
ing one-half. 

The reasons are obvious, In every open grate the vast 
mass of the heat is swept up the chimney. The radiant 
heat is only efficient so far as it comes from luminous fuel, 
and this additional heat radiated or evicted from the 
moderately-heated non-luminous surfaces about the grate, 
can add but little to the warmth of the room, for they 
cannot be heated above 200 deg. Fah. without burning the 
dust floating in the air and otherwise injuring health. For 
cookery purposes much fuel might, in the richer houses, be 
saved were gastronomic science better spread and cookery 
prejudices overcome; but servants must have cheerful fires 
to look at as well as masters and mistresses, and are not 
content with comfortless “kitcheners.” In the homes of 
the poor nothing can be saved of the fire they consume for 
their simple cooking; yet, could they be induced to use, 
and were in some way supplied with the stoves fitted at once 
for warmth and for cooking largely used in manufacturing 
Belgium, they could cook better, save fuel, and be better 
warmed; but by reason of worse ventilation would no doubt 
suffer more or less in health or sthenic resistance to the 
vicissitudes of weather and other hardships to which they 
are exposed. 

The total vast consumption of fuel in Great Britain may 
be roughly divided under five great heads, viz. iron and 
other metallurgies, manufactures, including processes and 
steam power, steam navigation and other locomotion, 
domestic consumption, and exportation. Of these, in iron- 
making—our great staple metallurgy—there is not much 
apparent room for economising; in copper there is, but the 
trade is too ponderous for such a rapid change, even 
when economy is obvious. Railway locomotion presents 
no great field for economy. In steam navigation much has 
been achieved, but the great increase—the t and con- 
tinual increase—in the number of mercantile steamships 
appears to more than swallow up whatever the marine en- 
gimeer saves by better boilers and engines. In domestic 
uses, as we have said, there is no likelihood of any very 
sensible reduction in consumption, except what the 
pinching of exorbitant prices must for a time compel. 
Thus, on the whole, economisation of our coal becomes in 
every direction more shadowy the more closely we regard 
it. Exportation alone remains as one element of consump- 
tion that at least is capable of being effectually deal with; 
and not only the present anomalous state of the coal trade, 
but the indubitable concurrent running out of our national 
capital in coal itself, both point to this time as one in which 
the Legislature is fittingly called upon to reconsider the 
question of placing an export duty upon fuel. The evils— 
or some of them—of such a retrograde measure are 
obvious; but the real question is, May not the ultimate 
evils of the present state of things be much greater ! 

Some of our contemporaries enforce as their panacea for 
existing prices the extended adoption of coal-cutting ma- 
chines. That subject in its important bearings would 
require a long article to itself. Meanwhile, let us just say, 
no thoroughly efficient and unobjectionable coal-cutting 
machine has yet been devised; and whenever one shall 
be, it will not dispense with the pitman to any very notable 
extent, or to one that will make coal-winning independent 
of strikes. But what if the.coalowner does not want it, 
and prefers his high price and small output—would he not 
put his coal-cutting machinery upon short time, just as the 
pitmen have put themselves upon that? 

Our readers must not misunderstand us as denying the 
possibilility of effecting economy in existing coal consump- 
tion. After a generation or two much will be effected : 
but the habits as to the use of fire of a whole people, the 
result of ages, cannot be undone in a day. We, however, 
also desire to point out that the practical limits of possible 
economy are much narrower than many suppose they are. 

Have we, then, no remedy whatever against extortionate 
prices in coal, if so be that, as we believe, all talk about 
economy is in the present case but empty air! We 
believe there is one resource at least of a material kind, in 
addition to the moral effects producible by laying bare the 
actual facts by a parliamentary commission, and that is 
the importation of foreign coal. But whence and to what 
extent this can be done, and what would be its effects, are 
subjects too large to handle here, and we must reserve them 
for hereafter. 


PROPOSED PATENT LAW REFORM, 


We have before us the draft of a proposed bill “to 
amend the law relating to patents for inventions.” It 
will be remembered that May the Commission 
appointed by the House of Commons to inquire into the 
patent law question reported that the existing law and 
practice, to be satisfactory, would require amendment in 
certain particulars which they indicated specifically. The 
Committee of Patent Agents, who are responsible for the 
draft before us, have adopted these tions of the 
egg ome, Eig noes in framing .their measure, 
though they have otherwise expressed dissent from some 
of them, and they now propose to take the opinion of 
Parliament upon their work. 

It has been thought desira be by the framers of the 
pro measure that the bill should contain the whole of 





the law to regulate patent practice, and accordingly much 
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of it consists of simple re-enactments of existing statutes: 
Tt will not be necessary to allude any further to these re- 
enactments in the present article. We shall simply con- 
fine it to an analysis of the new matter. It is pro to 
retain the ez officio Commissioners of Patents in their 
present number, and to allow for the appointment by the 
Crown of additional commissioners not exceeding six in 
number, who shall also perform the duties of examiners-in- 
chief, with a salary of not less than £1500 and not 
more than £2000 per annum. The commissioners are 
to appoint twelve examiners, who are to act under the 
supervision and control of the examiners-in-chief, and 
their remuneration is be £400 a year, with a possible in- 
crease to £600, These examiners, if spar are likely 
to have plenty to do. All applications for patents, and all 
specifications filed subsequently to the passing of the pro- 
posed measure, are to be divided into twelve classes, 
according to the nature of the invention. Each class is to 
be assigned to the care of one examiner, whose duty it 
will be to “prepare and keep for reference abridgments 
(illustrated when desirable by sketches) of all specifica- 
tions in his class, and also as far as practicable of all speci- 
fications of like subject matter filed prior” to the Act. 
Each examiner “ shall arrange the abridgments in his class, 
according to their subject matter, in books or suitable re- 
ceptacles ” as directed, and he “shall prepare and keep for 
reference ample subject matter indexes to the abridgments 
in his class.” We find that the commissioners are to 
have power to appoint clerks as well as examiners, but if it 
should happen that a temporary absence of an examiner 
should become necessary, then a deputy may be appointed 
to perform his duties, 

So far the working establishment of the Patent-office 
is provided for. Let us see how the practice is to be con- 
ducted. Upon an application for letters patent being made, 
it is to be referred by the commissioners, according to such 
regulations as they may think fit to make, to a committee 
of their body to be called the Examining Committee. This 
committee is to be composed of the examiners-in-chief, and 
two are to bea quorum. The Examining Committee will 
then delegate an examiner to ascertain if “ any specification 
or other document, filed or kept in the office of the com- 
missioners, anticipates in whole, or in any material part, 
the alleged invention of the applicant, and whether the 
provisional specification filed by the 5 emma describes an 
invention relating to the working or making of any manner 
of new manufacture, and whether it clearly describes the 
nature of the invention, and whether the application has 
been made in conformity with the provisions of the Act.” 
If he should see any cause to object to the application, his 
duty will be to summon the applicant to appear before hi 
personally, or by agent, to hear his objections and to amend 
accordingly. He will then report to the Examining Com- 
mittee, who may, if they see fit, certify to the commis- 
sioners that no objection appears to the application. The cer- 
tificate will be filed, and thereupon the invention is to be pro- 
visionally protected from the date of application, and may be 
used and published without prejudice until the grant or final 
refusal of the letters patent, or until the application shall 
have lapsed. If the examiners’ report were be ad- 
verse to the application, the applicant may be heard on 
appeal by the Examining Committee, and, where there 


are two pending applications, the examining committee will |. 


hear both and decide, subject to such rules as the commis- 
sioners may make, which, if either, of the applications shall 
be allowed to proceed. In due course, as by the existing law, 
the inventor will file his final specitication, and objections 
to it may be lodged, the provisional specification being 
published immediately the final specification is filed. So 
soon as the time for the delivery of objections shall 
have expired, the provisional and final specifications, 
together with any particulars of objections, are to be 
referred to the Examining Committee, who in their turn 
will cause the examiner who has before reported, to examine 
whether the final specification clearly defines the invention 
and fully describes the means of carrying it into effect, and 
accords in all essential particulars with the provisional 
specification. His duty will be, if necessary, to summon 
the applicant to show cause and otherwise to report, as 
pe mentioned. The applicant is also to have similar 
rights as to being heard by the Examining Committee. 
Should the grant ‘be opposed, the applicant and opponent 
are to appear before the Examining Committee, who will 
then report to the commissioners. ese are the proposed 
innovations upon the old practice of granting patents, 
which, however, in other respects would remain pretty much 
as it is now. But it remains to be observed that letters 
patent for imported inventions in use abroad and unpro- 
tected by foreign patents are to be invalid, and also that 
letters patent for foreign inventions will be invalid unless 
granted to the original inventor. 

We now come to a portion of the proposed bill which is 
intended to govern the actual working of the patent when 
obtained. This, we need scarcely say, is a completely new 
feature. To begin with, all letters patent as be granted 
under the Act are to require the grantee, his assignees or 
licensees, to work the invention effectively within the 
United Kingdom within a reasonable time, and “in such 
a manner as fully to supply the public demand for the same 
on reasonable terms, and with due regard to existing 
nterests.” Beyond this, any person wishing to obtain a 
licence under ¢ patent, but being unable to agree with 
the proprietor of the patent as to the terms and conditions, 
may petition the commissioners to settle the terms and decree 
alicence. The commissioners, in such a case, will refer the 
matter to the Examining Committee, who will examine wit- 
nesses, hear both sides, and finally report to the commis- 
sioners; the latter may then, if they see fit, decree a licence 
“in such form and on such terms and conditions as they 
may direct,” and the d which is to be equivalent to 
a licence duly P peeer is to be entered on the register of 
proprietors. enever the subject matter of the patent 
in dispute is such that, in the opinion of the ini 
Committee, the money value of the advantage obtained by 
its use can be approximately ascertained, then the licence 
decree would reserve a “ rent not less than one- 
third of such approximate money value.” The petitioner 





for a licence decree is to deposit with his petition a sum of 


money to be applied tothe payment of costs and to part 
payment of patent rent, if directed. Every licence decree 
1s to reserve a minimum annual rent, and shall 
its determination by either y. Moreover, the commis- | 
sioners are to be endowed with the power to vary or cancel | 
any licence decree on petition. 
e proposed bill provides that issues and questions | 
of fact arising in actions and suits for infringement shall | 
be tried without a jury, unless a judge, on the application 
of one or both parties, shall see fit to direct otherwise. The 
court may also call for the assistance of scientific persons, 
who may be one or more of the examiners-in-chief, or any | 
other persons who, in the opinion of the court, may possess | 
competent scientific, technical, or practical knowledge, and | 
the remuneration of these assessors, other than the exami- 
ners-in-chief, is to be made at the court’s direction by 
either or both of the parties to the suit or action. Further, 
when any application shall be made to the court for an | 
order for the delivery of further or better particulars of | 
breaches or objections, the court may apply to the 
examiners-in-chief for their aid, with a view to the better , 
definition and proper limitation of the matters in dispute 
and the questions to be determined. 

The foregoing is a summary of all the changes proposed | 
in the draft bill ; the rest of it consists of selections from | 
the present Acts, which it is unnecessary here to par- | 
ticularise. Whether the bill is likely to be brought before | 
Parliament this session, and whether, if it be, the Govern- 
ment will not prefer to bring forward a measure of their 
own, we are not at present in a position tosay. We refrain 
from passing any criticism upon it for the present. 








CENTERING AND SCAFFOLDING. 
Py. 

THE advantage of taking all the strains upon the timbers of a | 
center endwise, has been pointed out in our previous articles. | 
The resistance of timber is developed to its maximum when the | 
strains brought upon it are in the direction of its length, when 
they coincide with the longitudinal axis, or sufficiently close to it | 
for practical purposes, and when the liability to flexure is pre- ' 
vented, either by keeping the total length of the several pieces | 
within certain limits, or by supporting them at intervals by ties 









| strain upon them, as their only duty is to tie the struts together 
and keep them in a correct lateral position. Altogether there 
| are six ribs in the breadth of the arch. The lower part of the 


rovide for | Tadiating struts—which, between them, carry the whole load, 


and transfer it to the piers C and D—are fixed to cast iron 
sockets or shoe plates bolted down to the top of the piers. 

In Fig. 7 the lower endsof the radiating struts are shown spread- 
ing outwards fromthe center of the piersC and D, but, in reality, as 
has beenstated, they are all held together bya large cast ion socket. 
One advantage of this arrangement is that a strut cannot yield 
readily without the others giving way as well. So that, should the 
strain upon any one strut be, from any extraneous cause, in ex- 
cess of its powers of resistance, its deficiency in this respect can 
be made up by its fellows. The upper ends of the radiating 


| struts are bound together by a double thickness of planking 4in. 


in thickness, and upon these rest the laggings, which are 44in. in 
thickness, and supported by folding wedges. At the top the six 
ribs are tied transversely by long wrought iron bolts, and the 
greatest dimension of any beam is 13in. The whole of the center 
was constructed of fir, and composed of whole and half timbers. 
One of the distinguishing features of this center was the economy 
with which it was put together, more particularly with reference 
to the subsequent utilisation of the material. It is generally, 
and correctly, assumed that timber which has been used for tem- 
porary purposes of any description whatever, is worth little or 
nothing after the permanent work is completed and it has done 
its duty. Asa rule, it is so weakened by bolt holes, spikes, bad 
usage, and general wear and tear, that it is only fit to be sawn up 
into short lengths, or made into blocks, wedges, or, perhaps, sold 
for firewood. The centre shown in Fig. 7 was a notable excep- 
tion to this rule. The long timbers ranged from 22ft. to 36ft. in 
length, and were not pierced with more than one bolt hole. The 
soundness of this method of erecting a center to support a stone 
arch, was best shown when it became necessary to strike it. 
On striking, the crown sank only 2}in. As a proof that timber 
can be used for temporary works of magnitude, and yet be worth 
a fair price after they have fulfilled their object, it may be men- 
tioned that although the total quantity used in the centering 
under notice was 10,000 cubic feet, the absolute cost to the con- 
tractor was only £500. 

Our page illustration this week is a cross section of that published 
in our impression for Feb, 7th. It represents the scaffolding for the 
of the Albert Bridge, and the method employed’ for raising the 
chains and ties. Over each pier there is to be an arched cross 
girder tying the towers together. Arrangements are now being 
made for getting these into position. Two trussed girders, 
shown in the illustration, are fixed upright across the bridge, 


| from tower to tower, and these will act as the purchase or ful- 


crum upon which to lift the cross girders. The total height of 
the staging is rather over 110ft., but the timbers are so well 
braced together, that there is little or no vibration felt at the 
summit. There are two methods of “ getting up” the scaffold, 




















receiving the strains at the one extremity of the timbers and | 
transferring them to the vertical supports, without the interven- | 
tion of other members of the truss, is carried out to the fullest 


This is a skeleton | 


extent in the example represented in Fig. 7. 


elevation of half of the center designed for the Grosvenor Bridge, 
near Chester, over the river Dee. The total span of the bridge | 
is 200ft., and the rise, or, as it is commonly but erroneously 
called, the versed sine, is 42it. The bridge is of stone, and has | 
the largest span of any bridge in the world constructed of that | 
material. It is stated that there is an arch of stone in America | 
which has a span of 240ft. It forms part of the works under- 
taken for supplying New York with water, but does not serve 
the purpose of a bridge, in the fullest sense. Besides, the exact 
span may not be quite so large as reported. To erect a center 
to carry an arch of stone of a span of 200ft. would appear a very 
formidable task, and if it were necessary to construct the center 
without any supports but the two abutments, it would call into 
play a considerable amount of skilful and scientific knowledge. 
It might be said that the arches of Southwark Bridge were 
erected upon centers of which the middle arch has a span of 
260ft., and that therefore there is not wanting a parallel case. 
But the centers of Southwark Bridge were simply a well- 
devised collection of timbers abundantly supported from beneath. 
In the example in Fig. 7 the total span is subdivided in a manner, 
which at once removes a great portion of the difficulty to be 
encountered. The site was favourable for building temporary 
piers in the river to be crossed, upon which the centering was 
erected. But although the actual span of each bay of the 
centers was thus reduced to about 50ft., there was still plenty 
of scope for the ingenuity of the designer to make itself manifest. 
The center shown in Fig. 7 is remarkable for several features 
which we shall proceed to notice. At the period at which it was 
erected it was a novelty in that particular class of work to which 
it belongs. A glance at it and at the example represented in 
Fig. 6 in our last article, is sufficient to demonstrate the com- 
pletely opposite principles of construction adopted in the two 
instances. In the former example there are but very few timbers 
in an approximately vertical position. They are nearly all placed 
horizontally, or approaching to that direction, and the evil of 
arranging them in that manner was pointed out. In the present 
instance, in Fig. 7, there is not a single timber in a horizontal 
osition, except the long strings at F F F, which have litt'e or no 

















sloping gangways which extend from the top of the towers to 
the platform of the bridge. These are put up in order to allow 
of the workmen riveting up the several bars of the chains which 
support the platform of the bridge. The scaffolding for a sus- 
pension bridge offers many peculiarities which do not obtain in 
those of a different description. Centerinz, in one sense, may 
be said to be altogether dispensed with, as there is no arch, pro- 
perly speaking, to support. The principal part of the design, 
as can be seen from the three illustrations we have furnished, 
consists in raising the scaffolding from the bed of the river up 
| to the top of the towers. Each side framework, of which there 
| are four altogether, is, in fact, a vertical continuation of the 
| piles and staging which surround the cylinders, braced and tied 
| transversely and diagonally together, so as to constitute a com- 
plete truss, self-supporting, and carrying the load assigned to it. 
Each frame is connected laterally with its neighbour by strong 
cross bracing, extending from about 10ft. over the platform of 
the bridge to the top. The longitudinal connection is only 
maintained indirectly for several reasons. In the first place, it 
is not needed, as the chains, as they are placed in position, take 
their share of the permanent load ; and, secondly, if the tem- 
porary towers were not strong enough in themselves to stand 
without being connected over a distance of 40ft., they would 
be very bad specimens of scaffolding. The permanent chains 
are being rapidly got into position, and the reopening of the 
structure to the public will probably be the next event of 
importance to chronicle relating to that of the river. We 
should observe, however, in connection with this work, that its 
neighbour and cotemporary, the embankment, is making good 
progress. The two works may be truly said to be proceeding 
pari passu, and it is difficult to predict at the present juncture 
which will be ultimately in advance of the other, if there should 
be any precedence in the matter. 








EXPERIMENTS in smelting the Tasmanian iron ore from the 

combe beds are said to have been successfully made. The iron 

is said by competent judges to be equal to any uced in E 
A small bell was cast, and is now on view at the exhibition. 
remainder of the ore was run in p: moulds wi 


about lcwt. 28 Ib. each, arid one Now” o 





influential company has got a lease of a large 
country, and smelting operations will be begun without delay, 
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THE ENGINEER 


Fes. 21, 1873. 





to the half-tide basin, it now becomes necessary to 
describe the remaining features connected with this portion of 
the plan. On the eastern side of the basin I have shown two 
ving docks, with 60ft. entrances, each 850ft. in length, and 
olen adjoining ‘* lye-bye” berths of sufficient capacity to accom- 
modate and facilitate the working and free entry of the er x4 
class of ships. Between the graving docks I have designed a do 
820ft. im length, and 140ft. wide, gp ge ne as 
urposes, with quays 130ft. in width, and provided with the 
largest and most convenient class of cranes. 
have also designed a passage 60ft. in width and a 9ft. sill, to 
lead from this f-tide into the enlarged Canada Half-tide . 
lately opened, and now in full use by the timber trade. Iam of 
opinion that these arrangements will render this part of the pro- 
posed system of easy Sagem either from the new docks, the 
river, or the existing docks, and being of convenient form and in 
close proximity to the railways, will afford very special advan- 
tages to the shipbuilding, repairing, and engineering trades of the 


rt. 
po This brief notice completes the {description of the new dock 
extension I propose, and I now proc to explain certain 
alterations to the existing docks in this locality which I have to 
submit, and which, if carried out, will no doubt agen enhance 
their working value. I may premise my remarks by stating that 
the alterations I have to suggest are contingent on the removal of 
the Government fort, to which I fully alluded in my report to the 
Committee of Works on the 21st July, 1871. 

I now proceed to describe the ar gay changes:— 

First.—I have to recommend that the fort be removed, the em- 
bayment be done away with, and filled up solid, and a wall con- 
structed across it in a line coincident with and joining up to that 
of the old wall, where it leaves its straight alignment.. 

Next.—That those protruding portions of the west walls of the 
Canada and Huskisson docks be removed and re-constructed on a 
line parallel with the new wall now described, and at a distance of 
160ft. therefrom, and that the passages, masonry, filling, and 
bridges forming the quays and roadway leading to the eastern side 
of the dock be removed, and that new quays, with a passage 60ft. 
in width, and having a 7ft. sill, be constructed of a more convenient 
form and in a more southerly position. 

Further.—That the eastern quay of the Canada Dock be extended 
towards the south for a length of 460ft., and return quays 520ft. 
in length, on the Canada Dock side, and 340ft. long on the Hus- 
kisson Dock side, be formed and joined up with the work of the 
new passage just described. 

The advantage of such a re-arrangement is that it will largely 
increase the convenient working of these important docks, while it 
is possible that most of the work involved may be carried out 
without serious disturbance to the shipping in the adjoining sys- 
tem during its progress. 

The next alteration I have to suggest in this district is that of 
enlarging the Sandon Basin, by incorporating with it a portion of 
its north-east quay now in the form of waste ground, or occupied 
by mortar mills, pumping engines, &c, This change would require 
the removal of part of the Huskisson Lock, and consequently the 
lo-s of that work as a graving dock. 

The increase to the basin would be of a convenient form and add 
about 7320 square yards to its working area, which would greatly 
facilitate the free passage of the largest class of ships. If 
necessary, a deeper sill might be constructed through the altered 
passage. 

I further suggest for consideration the desirability of improving the 
access to the west —e of the Huskisson Dock, by the construction 
of a bridge across the north end of the locks ; the removal of such 
part of the engine works as under these altered conditions would 
obstruct the new approach, and the widening of the roadway 
which flanks the west quay of the Huskisson Dock, by removing 
the fence wall which + pes it from the Marine Parade, and 
reconstructing it in such a position as would admit of its being 
made 45ft. in width, 

The next alteration to which I have to advert in connection with 
this part of the estate is that of widening the roadway which 
flanks the south side of No. 1 Huskisson Branch Dock, by removing 
the boundary wall now separating it from the land north of the 
Sandon Graving Docks, and incorporating with it so much space as 
would render the roadway 100ft. in width. 

In order to obviate any inconvenience that might ensue to the 
steam trade by the removal of the Huskisson Lock, as a repairing 
or overhauling dock, I have designed a hydraulic lift dock 500ft. 
in length, and capable of raising the largest class of ships, to be 
constructed at the eastern end of No. 2 Huskisson Dock. 

This branch has been specially made 300ft. in width to serve as 
a passage dock to lead to the land on the east side of Regent-road, 
when that part of the estate comes into use for dock purposes; 
and, assuming that the time may not yet have arrived for so 
developing it, I have designed the work in question of such a 
character as might be readily removed to admit of the construction 
of the passage when it became necessary to make the water 
connection. 

In concluding this brief description of the suggestions I have to 
make affecting the existing docks in this district, I have to remark 
that, bearing in mind the general views of your committee that I 
should interfere as little as possible, at the present stage, with 
existing arrangements, I have reported such alterations as are in 
my judgment necessary in order to render the general working of 
this important and necessary valuation of the estate as conve- 
nient as possible ; and though, in consequence of the exising 
docks and their surrounding, I have on inquiry no doubt the 
changes referred to would involve work of a very costly cha- 
racter, it appears to me that the advantages that will accrue 
therefrom would largely counterbalance these otherwise weighty 
objections. 

he next lands of the board for consideration as applicable for 
dock purposes are the four plots referred to under the head of X?. 

These I have designed to be treated by the construction of a dock 
on the south side of Sandhills-lane seven acres in area, and with 
2010 lineal feet of quayage, to be ppoeoemnes from the Sandon 
basin by a passage 60ft. in width, with a sill laid at the level of 
6h ft. — Old Dock Sill. The quays around the dock to be 140ft. 
in width, 

At its north-west angle I have designed a passage also 60ft. wide 
approaching the land on the north side of Sandhills-lane, which I 
have laid out in the manner shown as the form of dock best adapted 
to utilise to the test advantage the somewhat awkward shape 
of land to be dealt with. Its area is fourteen acres, and its quays 
20 feet in length by 140 feet wide. This dock is designed to 
further approached from the adjoining system through No. 2. 
Huskisson Branch Dock, by means of a passage with 7ft. sill. 
The three passages referred to are each shown to be provided 
with three bridges, so as to facilitate the traffic along the quays and 
quayways, without clashing or overcrowding. 

In order to out this design it will be necessary that 
Regent-road and Victoria-road be diverted in the manner for 
which parliamentary powers were obtained in 1864. 

The a for consideration is that of developing the land 
at _— *: —¥ end of KT . iat this 

e ebruary, 1871, I fully repo on this important 
question, and submitted plans for the consideration of 
the Committee of Works. The suggestions I have now to 
make differ but slightly in form from the general features of 
plan then pi I have, however, made several important 
additions to that plan which I consider well worthy the atten- 
tion of your committee. I now recite the words the report 
referred to as far as they are applicable to the last arrange- 


its. 
“Your committee are aware that the Herculaneum Half-tide 
ber gied he Trem COE basin into 
ne aa pe f with a to 
working vestibule of any new system of docks 
be constructed in @ northerly direction, F 


a the 
that hereafter 
Sait man the 





"the | 


entrances were of the most capacious description, being 

80ft. wide vely, and having sills laid at the level of 8ft. 
below the Old Dock Sill, which, with the exception of the entrances 
to the Waterloo Half-tide, also 8ft., are the lowest on the Li 1 
side of the river. These were completed in 1866, since whi 
thay have bean sestend of aapiidenits disadvantage, owing to a 
paucity of eauing ome, Se to the smallness Md 5 ord 
completed basin, I am however, to be able to that no 
difficulty has been e enced in keeping them clear of all sandy 
accumulations, and fully maintaining the deep water of the fair- 
way. It has also been reported to me that although the southern 
or 60ft. entrance only has been opened for use, vessels of large 
size are docked and undocked with great ease, though of course not 
with the facility that would have been afforded the northern- 
most 80ft. entrance been also in work.” , 

Design Z comprises the extension of the Half-tide Basin in an 
easterly direction for its entire width, and for a length of 410ft. 
Thence at its extreme south-east end in a narrowed form towards 
the south for a le of 680ft., by a width of 140ft, thus bringing 
up its area from 3? acres to 9 acres; also the completion of the 
—T constructed 80ft. entrance and adjoining river wall, 
situated at the north-west angle of the basin. 

I have further designed a thi ving dock 745ft. in length, 
with an entrance 60ft. in width, oars sill laid at a similar level to 
that of the existing docks, viz., 4ft. below Old Dock Sill. The 
quays of the inlet, which, though I have designated ——— 
berths,” are also equally Guplicalle for general trade purposes. I 
adopted for outfitting purposes, they should be furnished with 
40-ton and 20-ton hydraulic cranes, also shown upon the plan. 

Opening from the basin with a 60ft. in width, and an 
8ft. sill, I have designed a dock 1330ft. in length, extending in a 
northerly direction, by 300ft. in width, the area being 8} acres, 
and a total quayage 2840 lineal feet. The quays are shown to be 
140ft. wide on the east side, and on the west 200ft. in width, each 
amply sufficient to provide for any class of trade that may locate 
there. I may add, however, that on the plan it is called a ‘‘ coal 
dock,” though not necessarily applicable for such a purpose. 

At the north extremity of this dock, where it is shown to cross 
the Harrington system, and on the Harrington Basin, I propose 
that a lock should be constructed for the purpose of facilitating the 
convenient working of river craft. 

Further north, and in connection (by means of a 60ft. passage 
with an 8ft. sill) with the dock now » Beer I have designed a 
dock called ‘‘ Import Dock” on the plan, 1450ft. in length, 114 
acres in area, and having 3280 lineal feet of quayage. This is also 

rovided with a river craft lock on the site of the Harrington 

k, and is approached from the river at its northern extremity 

by a passage 60ft. in width, with a sill laid at such a level as the 

Pluckington bank will permit, say about 6ft. below Old Dock Sill ; 

also by a lock adjoining, with a sill at the same level, and capable 
of locking out small class vessels, 

Seeing the value and importance of deep sills in facilitating the 
general working of the estate, I have considered that it would be 
very desirable to open up the Brunswick and other docks in the 
ter op ogee! to the ej sills now existing at the Herculaneum 
half-tide, and the chain of docks proposed to lead therefrom, and 
for this purpose I have designed a passage dock to ct this new 
system with that adjoining. This passage is shown to be 500ft. 
long, with its eastern side embayed, and 450ft. in length, and sills 
designed to be at the level of 8ft. below Old Dock Sill, and otherwise 
arranged so as to afford convenient quay accommodation to the 
adjoining lands and mahogany sheds belonging to the board. 

On the site of the timber quay, now partially disused, on the 
east side of the Brunswick Dock, I have designed a dock for 
carriers’ purposes, to open from the Brunswick and to be 
1130ft. in length by 70ft. in width, surrounded by convenient 
om and sheds, and in direct communication with the railways, 

uch an ——_ will, I consider, best develope the land of the 
board in this direction, and should become a source of considerable 
and compensating revenue. 

In consequence of the suggested alteration to the timber quay, 
and the consequent transposal of the trade of this part of the 
estate to some other site, Tie designed that the shipbuilding 

ards on the west side of the Brunswick Dock, which are now 
‘ound to be too short, and otherwise inconvenient for the class of 
vessels constructing in the port, be utilised for the purposes of 
timber storage and laid out in the manner shown upon the plan. 
This will probably afford sufficient accommodation for the timber 
requirements of this part of the estate. 

Not — had any instructions as to estimates, I have in no 
way entered upon that question.—I am, Sir, your obedient 


servant, 
(Signed) 





GrorceE Fossery LystTer, Engineer. 


(Copy.) 
DockyarD, 22nd October, 1871. 
(To the Chairman of the Special Committee on Dock Extension. 


Sir,—In accordance with the instruction that I should 
prepare estimates of the new works indicated on the plans 
submitted to your committee on the 13th September last, and 
subsequently described in my report on the 27th ultimo, I 
have now to lay before you the following particulars on the 
subject :— 

I estimate the cost of the works north of the 
Canada Dock, described in the report 
referred to and shown in bright colours 
on plan Y, at ove ove oso we £2,691,185 

This sum does not include any esti- . 
mate for the Fi» saa alterations to 
the existi anada and Huskisson 
Docks or the Sandon Basin, also de- 
scribed; as these items have been 
— omitted in accordance with 

e desire of the committee. 

I estimate the cost of the new works set forth 
on plan Y', including a system of sheds 
cat railways around the quays ; also the 
cost of altering and enlarging the Sandon 
Basin, at pee ove eco oes feo 

I estimate the cost of the new works indicated 
in bright colours on plan Z, but exclusive 
of the cost of any land purchases that 
may be necessary, at oe ooo ee £1,284,184 

I am, Sir, 

Your obedient servant, 
(Signed) GrorcE Fospery LysteEr, 
Engineer. 





£858,682 





A Sincutar Rattway Accipent.—The four o’clock freight train 
leaving Mestre for Padua, when just outside the station, met with 
an unusual accident. The boiler of the engine burst, tearing the 
locomotive to pieces, seni the foreward half with the four 
wheels 500 metres along the line, and reversing and overturning 
the tender and wagons to the last one. The fireman was shot up 
into ~ air — such annie coming Ss — oe tele- 
graph wi sna} e ‘ e man, ibing a 
semicircle, fell pe pst ool Times. ” 

Tue Export or Coat.—The following is a statement of the 
ety of coal shi from Grimsby during January, 1873 :— 


igium, 734 tons ; k, 127 ; ; France, 5313 ; 
Germany, 3557; Holland, 702; Mecklenburg, 491 ; 2120 ; 
Turkey, 458; Wallachia and Moldavia, 477 ; the shipped to 


foreign ports amounted to 19,578 tons; the quanti 
coast wise to 1500 tons ; the whole quan shipped oer 
the corresponding of the quantity 


tons. 

shipped to foreign to 19,027 tons ; the quantity 
yp yeep As 6 tons ; the whole quantity shipped being 
21,003 tons. The in 1873 was 75 tons, a 


60ft. and 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Datesof Provisional Protection for Six Months. 
3800. ALPHONSE HELBRONNER, Paris, “ Improvements in the construction 
of hydraulic foundations by means of tubes and without the aid of 
compressed air.”—A communication from Francois Durand, Paris.—l4th 


December, 1872. 
219. Rurus Grepon Wetts, Chancery-lane, London, “‘ Improvements in 
ge to be used in connection with theatrical and scientitic exhi- 


tions, applicable also to other 
222, Jonn Dixon, Laurence Poun -hill, London, ‘‘ Improvements in 
of and viaducts.”—18th January, 


a of the piers 

234. Joserpn Knicut, Worcester, “‘ Improvements in a) tus to be used 
in connection with the frames of aidodlien, punetll, ond cemibaden” 
—20th January, 1878. 

274. Ropert HocartrH Patrerson, Hammersmith, Middlesex, ‘‘ Im- 
provements in the purification of coal gas, and in the production of 
- ¢ sulphides to be employed for such purpose. 


a — Crowes Bay ey, Attercliffe, near Sheffield, “ Improvements 
eres.” 

295. Witt1am Epwarp Gepce, Wellington-street, Strand, London, 
“Improvements in chimney and other clocks, for the purposes of 
alarm.”—A communication Auguste Pasquier, Chateau-Gontier, 
(Mayenne), France.—25th January, 1873. 

$24. Henry Sirsa, Villas, Nightingale-road, Wood Green, 
Middlesex; ‘‘ Improvements in the apparatus connected with feeding 
bottles for infants and for other purposes.” 

$25. Joun Imray, Southampton-buildings, Chancery-lane, London, 
“Improvements in the means of agg Ee to heat, for 
effecting continuously drying, roasting, , evaporating, dis- 

tilling, gas producing, and other like operations, and apparatus 
lor.” 


838. Georce OLLEY and Witt1am Jackson, Diss, Norfolk, ‘‘ An improved 
Ne attr for heating water by means of exhaust steam.” 

841. Witt1am Jostin, Lower Norwood, Surrey, ‘‘Improvements in 
furnaces, and in the method of them with fuel, to improve 
its combustion and prevent smoke.” 

844. Davip ALEXANDER CaRR and CRAWFORD Peter Bartow, Old Palace- 
yard, Westminster, “ Improvements in railway electrical signal appa- 
ratus.”—28th January, 1873. 

348. Ropert Topp end Joun CaRTMELL Bralruwai!rTe, Kendal, Westmore- 
land, ‘‘ The facture of imp: d Kendal tapestry carpeting with 
any number of weft shoots of woollen, linen, or cotton.” 

349. Henry Beavurort Sears, Liverpool, “Improvements in and con- 
n with apparatus for surfacing mill and other stones.” 

$53. CHaRLEs Davis, Pall Mall, London, “Certain improvements in the 
method or means of preventing vessels or ships foundering or sinking 
at sea.” 

357. GEORCE we pe a Leeds, b sy" sid ong Ego in machinery for 
en, ani wool,” — january, ‘ 

861. Joun Ciark, Belmont-terrace, Kensington, London, “‘ Improvements 
in railway brakes.” 

- — UXTABLE, High Bray, Devonshire, ‘‘ An improved turn-wrest 

ough.” 

365. James Paterson, jun., Greenock, Renfrewshire, N.B.,“‘ An irnproved 

trap.” 


steam trap. 

367. JosepH Bennett, Birkenhead, Cheshire, “ Improvements in feed- 
water heating a: tus for steam boilers.” 

368. ALEXANDER LVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in the manufacture of artificial stone for building and other 

”—A communication from Louis Laurette, Paris. 

369. Witt1aM THomas E ey, Gray’s-inn-road, London, ‘‘ Improvements 
in Boxer breech-loading and other cartridge cases.” 

$73. Joun CHARLES Epwarps and Joun Tart, Sun Ironworks, Manchester, 
“Improvements in ery for preparing and cleaning cotton or 
other fibrous material. ”—30th January, 1873. 

$74. James Streuinc, Kilmarnock, Ayrshire, N.B., ‘Improvements in 
souenins for working railway brakes.” 

375. ILLIAM Epwarp GeEpcEz, W 
< I +> hii or 


."—23rd January, 








m-street, Strand, London, 

Pp’ ap for blocking boots and half 

boots or bottines.”—A communication from Lucien Brunel-Bodin and 
J. Felix Brunel-Marchand, a Martin, Paris. 

376. Georce RypiLt, Grove House, wsbury, Yorkshire, * Improve- 
ments in fuel economisers, feed-water heaters, and surface condensers, 
also for heating air and for other purposes.” 

$77. Joun NEIL, G k, Renfi ire, N.B., “Imp ts in the 
noes of lump, loaf, or block sugar, and in the machinery employed 

erefor.” 

879. Tuomas BispHam Kay, Bolton-le-Moors, Lancashire, and FrepERick 
Mitts, Heywood, Lancashire, “ Improvements in carding engines for 
carding cotton and other fibrous mate’ ¥ 

380. THomas Lyne, Earl’s Colne, Essex, ‘‘An improved apparatus for 
moulding bricks.” 

381. LumMispDEN STRANGE, Westminster-chambers, Victoria-street, West- 
minster, “Improvements in for pressing cotton and other 
materials into bales.”—A communication from John Alexander Camerou 
and John Frier, Madras, India. 

$82. Joun Henry Ruopes, Freedom-road, Freedom-terrace, Sheffield, 
‘‘ An improved liqueur frame or stand for containing liqueur and other 

ttles.” 











383. Georce Doncan and WILLIAM ASHLEY WILSON, Liverpool, “‘ Improve- 
ments in printing machines.” 

$85. JosepH Brogt, South Kensington, London, “Improvements in 
apparatus for lighting and heating.” 

386. Epwarp Jones, B ham, ‘‘ Improvements in cartridges.” 

387. James Battuie Hamitton, University College, Oxford, ‘‘Improve- 
ments in the construction of reed pipes for organs.”—3lst January, 
1873, 

$88. RevBsen Georce Heaton, Birming! 
plying fishing reel with revolving handle pe. ss 

38¥. Gzorce Piatt, Birmingham, *‘ A new improved mode of imparting 
ornamental effect to chandeliers, branches, and other ornamental 
fittings, and which said improvements are also applicable to chandelier 
= prong fittings, the means of illumination being otherwise than 

gas.” 

390. Howarp Bussy Fox, Oxton, Cheshire, “Improvements in and 
applicable to waterproof garments.” 

891. Joun TRovuGHTON pee Liverpool, “Improvements in floating 

esse 


wrecks and ye oe vi sailing or steamships, and other 
sunken bodies, and in apparatus employed therefor.” 
$93. Jonn McDovcatt, Manchester, “ Imp its in the facture 


of manures. 
$94. THomMas SHEWELL Morris end GrorGe SKINNER, Royal Exchange, 
London, “An improved castor for furniture, also applicable to other 


gob, CLement Perrirer, New hetaeny near Leeds, “‘ Improvements in 
apparatus for prod a blast or = and whi apparatus is 
applicable to the ventilation of mines, uildings, drains, ships, and 


er purposes. 
896. WiLviaM Ropert Lake, South ton-buildi London, ‘‘ Improve- 


ham, ‘‘A new compound multi- 








ments in a dust, bran, and germs from the 
granulated of w ”—A communication from Willard Hall 
Sherman, Montreal, Canada.—1st February, 1873. 

898. Henny Cuaries Marval, Birmingham, ‘‘ Improvements in ri 


"A communication from Gen 
Berdan, New Y U.S. 
402. James THoRNELOE, Birmingham, “Improvements in organs and 
harmoniums.” 


404. Jonn CiarK AnpREws, Crewkerne, Somersetshire, ‘‘ Improved 
apparatus for heating water or other liquids by the direct action of 


5 

405. Jonn Henry Jounson, Lincoln’s-inn-fields, “Improve- 
ments in the treatment of essential oils with a to their 
—— as fuel for heating purposes.”—A comm from 

jovann: 

406. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improve- 
ments in the facture of tin foil and in the cov of other 
metals with tin, also in the or tus em therein.” 


4 


a] 
.—J 


108. Ww Gaon, Deck-atrect, Usper Mast Smithfield, Landon, Im 
ALTER K, * Im- 
its in and other wheels, and in elastic tires for the 
str ray, Fleet-street, London, “‘ An improvement 
. JOHN YToN MEWBURN, P 
in cocks for water meters and other like '—A communication 
from Jean Baptiste Deplechin and Lucien Mathelin, Lille, 
. JOHN CLAYTON Mewsory, Fleet-street, London, “ Improvements in 
the means or apparatus for lubricating vertical spindles or shafts in 
baie, France. sty a _ 

411. Tuomas SHanw Dernam, Leeds, Yorkshire, “Im ‘ts in 
or materisls’—h commmuniaihel froin -Argustes Morand, Brooklyn, 
few Yo US. . 

lew . 

412. Hewry Simon, Manchester, “ Improvements in tubular boilers and 

heating tubes.”— A communication from Fredrich Ludwig August 


Bittner, Aachen. 
413. Hzwny Cuantes Marvat, Birmingham, “Improvements relating to 











et 











ee 


Se A Seed Oo ger er ee” 


Fes, 21, 1873. 


Weer oes ee 


THE ENGINEER 


LOG GO GO ee - 4 


119 








the transformation and manufacture of rifled breech-loading fire- 
arms,”—A communication from General Hiram Berdan, New York, 


U.8. 
414. Cates McKuyney Tatcort, . et may in ma- 
communication from Jared 
A Hartford, Conaactot 8 
415. Joum WiLkinson, jun., St. Helen’s Hunslet, Leeds, Yorkshire, 
and Jo&® Broox, Green Moun’ -hill, Leeds, Yor! 
116. Gr v Morley’: otel” Charing Cross, Westusinster 
USTA’ H, Morley’s 4 
“Tm in the construction rE railwa; - 
417. Joun Witsoxn Hapwen, Yorkshire, ‘‘ Improved means or 


Bradford, 
ap tus to be employed for mordanting, dyeing, or ting wool, 
m, silk, or other fibres or yarn, or pny ge SP ene Fo 


418, Tiras CuampBers, Bow, Middlesex, “Improvements in ma- 
a or apparatusfor "cleaning wheat and other grain.”—4th February, 

420. Tsomas Watuen Dunn and Osporne Pranciey, Trowbridge, Wilts, 
" Improvements in extracting animal grease and other impurities from 
‘Woo! 

. i ex, Berlin, Germany, “ Improvements in steam gene- 


on Peres MMcIwrvre, Srape, Lanarkshire, N.B., anand or improved 
machinery or mechanism fo: or sharpening masons’ and engineers’ cutting 
tovls or chisels.” 

426. Georce Brown, Holbeck, near Leeds, bn ma aaa “An improved 

and permanent shoe for horses and other animals. 

430. JaMEs Zavien, jp BUCKLEY, and Tuomas Henry Cuapwick, 
Oldham, in machinery or a tus for 
drawing a charging retorts used in the manufacture of illuminating 


gas.” 

432. Josern Earty, New-row —! — “Improvements in the 
mode of enumerating passengers in tramway and other cars.”—5th 
February, 1873. 


Inventions Protgoved, for Six Menthe on the Deposit of 

mplete Specifications. 

459. GEoRGE om... 8 ton-buildi London, “‘ Improve- 
ments in hoes.”—A Se from Niches Cokerly, ter 
Springs, Kansas, U.S.— 8th a as 1873. 

474. Ricwarp WERDERMANN, “ An improved mode 
of reducing metals from * myn ores salts and refining the 
same.”—1l0th February, 1873. 

486. HENRI ADRIEN ep ees LLE, Piccadilly, London, ‘‘ Certain improve- 











gp pls in the means of ng the power exercised 
said + a communication from Benjamin Green Martin, 
Now Y ru 8. 8.—10th February, 1873. 
509. JuLEs SALLERON, Rue Pavée, Paris, “‘ Improvements in the manu- 
facture of corks, and in the apparatus employed therein.” — 11th 
February, 1873, 


Patents on which the Stamp Duty £50 has been Paid. 


410. Ext Storr, AMos Ocpen, and Wii.1am Cookson Starrorp, Ashton- 
under-Lyne, Lancashire, ‘‘Clearers for preparing cotton, &c.”—lith 
February, 1870. 

436. Jonn Weems and Witt1aM Weems, Johnstone, Renfrewshire, N.B., 
“ Metallic pipes, &0.”—15th February, 1870. 

440. Ape Hureav DE VILLENEUVE, ‘Boulevart de Strasbourg, Paris, 
“Motive power.”—15th February, 1870. 

425. Wittiam Tuomas WHITEMAN, Maitland Park-road, Haverstock-hill, 
London, am and indenting dates on railway tickets, &.”—12th 


February, 1 

432. wane’ icten jun, Waterloo Ironworks, near Andover, Hants, 
“Elevating corn, &c.’ "14th February, 1870. 

474. Jonn Henry Jounson, Lincoln’s-inn- fields, London, “Lighting 
signals, &c.”—17th February, 1870 

548. Witttam Brown and Cuartes Neate May, North Wilts Foundry, 
Devizes, Wilts, ‘‘Feed-water heaters for steam generators.” — 24th 
February, 1870. 

485. Ropert Francis Farr zie, Victoria-chambers, Westminster, ‘‘ Metallic 

for stuffing-boxes.”--15th February, 1870. 
463. Sicismunp Lzont, St. Paul-street, New “North-road, London, “‘ Cook- 
, by gas."—17th February, 1870. 

583. ALEXANDER MELVILLE Crark, Chancery-lane, London, ‘‘ Wrought 
metal wheels.”—26th February, 1870. 

877. Rates PEACOCK, Goole, Yorkshire, and Epwarp Wi son, Rye-lane, 

Surrey, ‘ ‘ Crushing and disintegrating machine or mill.”— 


9th February, 1870. © Oattin A tintin 
* Cui ig an 


439. ARCHIBALD Nett, Bradford, Yorkshire, 
wood,”—15th February, 1870. 

456. James Bawnneur, Great Queen-street, Westminster, and Hewxry 
Matruew, Gower-street, London, “‘ Artificial fuel."—l6th February, 


1870. 
776. WittiamM Ratyrorts, sen., and WitttaM Ratsrorts, jun., Brayford 
ead, Lincoln, ‘‘ Rotary corn screens.”—16th March, 1870, 





Patents on which the Stamp Duty of £100 has been Paid, 


ee Witt1am Newron Wiisoy, High Holborn, London, ‘Sewing 
es.” —14th February, 1866. 
424. . fom CuaRLTon and Henry CHaR_Ton, Manchester, ‘‘ Stretching 
woven fabrics.”—10th February, 1866. 
431. CuaRLes Denton ABEL, Southampton-buildings, Chancery-lane, 
London, “‘ Gas and air engines.”— 12th February, 1866. 


455. Josera bong eee near Leeds, Yor! “ Felting hats, &c.” 
13th February, 1 

204. Louis ao Old Broad-street, London, ‘‘ Buffers, &c.”—30th 
January, 1866. 


473. Henry Epwarp Newron, Chancery-lane, London, ‘ Optical instru- 
ments.”—14th February, 1866. 

513. Josavua Kipp, Battersea Rise, oom, “ Carburetting low-pressure 
superheated steam, &c.”—17th February, 1866. 

520. THomas KENNEDy, Kilmarnock, Ayrshire, N.B., “‘ Water meters.”— 
20th February, 1866. 





Notices of Intention to Proceed with Patents. 


211. Epmunp Wattace Essie, Great Winchester-street-buildings’ 
London, ‘‘ Apparatus for opening hermetically-closed and other cases, 
boxes, | and cans for containing preserved articles of food or other 

_ 

218. Georce HASELTINE, 

lead, 


th ton-buildi London, “* White 





&c.”—A communication from Asa P. Meylert. 

220. Jonny GREAVES Hawks, ( Gasworks, Sheffield, “ Gas.” 

227. Wittiam Ropert Lake, Idi London, “ Sewing 
machines for boots and shoes.”—A communication from Lyman Reed 
Blake.—18th January, 1873. 

228. Matruias Epwarp Bowra, 2 Berton’ Norwood, and THomas Woop, 
Adelaide-road, London, “* Elastic brics.” 

233. GEORGE HASELTINE, 8 buildi London, ‘“ Locking 
washers for screw nuts.”—A communication from John Purdie. 200k 
January, 1873. 

239. Georce Witson, Banner Cross, ‘Sheffield, “Bending armour plates, 


and in a) tus for that pu: 
247. Joun Henry JOHNSON, incoin' 's-inn-fields, London, ‘‘ Apparatus 
for transmitting a ye and for ope and cl cocks and valves, 
4 communication fro m Jean ier Digney, Théodore Sebastien 
and i Forest.—21st January, 1873. 








2946. FREDERICK yee Bilston-street, Wolverhampton, “ Clip holder 
for the springs of road vehicles.” 
2953. Wittiam Garpner, White Lion-street, Pentonville, London, “‘ Safes, 
"7th October, 1872. 


2958. SamMuEL BRooxg, po * “ Carding 

2959. suse LorBERG, a ery — 8th etober, 1872. 

2983. RoBEeRT GasTINEav, oo. road, don, “‘ Railway switches.” 
2990. RicHarD Bacuey, i See or galleries for the shades 


™ hy 





on = and chimneys <n x, at 

. WiiLiaM Astrop, Orie sae omerton, don, “ Drying sewage, 

2007, Jon ie eaten Peneemn; Adlington Lelign, Mevactilthaend, Stat 

onn WILLIAM Perxrns, Ar’ erne on, 
“ Artificial fuel.”—11th October, 1872. 

3009. PErer a and ALEXANDER Wve, Kilmarnock, N.B., 

and caps.” 

3013. THomas ARCHER, jun., Dunston Engine Works, near Gateshead-on- 

e, “* Pulleys.” —12th October, 1872. 

3017. NicHoLas Bickrorp, Exmouth, “ Soap.” 

3019. EpwaRD BARKER Gow LAND, Hawley- end, Kentish Town, London, 
“ Pianofortes.” 

3021. Wittiam Epwarp Gepor, Well -street, Strand, London, 

** Boots and shoes.” —A a m Pierre Auguste Vigneau. 

8023. CuaRtes Parkin, Liversedge, ‘ e 

= a Youne Darracors Rox ing, ‘‘ Sewage.”—1l4th October, 

7 = ApaM CaRisLe Bamurtt, Thirsk, “ Reaping and mowing ma- 

ae 3 Rostar 1 TayLor and Mark Dvuckers, Whitefield, ‘‘ Looms.”—15th 

t 1872 

3057. JAMES Joun Suep.ock, Ellenboro’-road, Upper Holloway, London, 
“* Hydrocarbon &c,”-- 16th October, 1872. 

3075. Gescave Fourquier and Ocrave Triquer, Boulevart Sebastopol, 
Paris, ‘“‘ Umbrellas.” 

3080. Henry Beruect, Victoria-street, Westminster, “ Beer.” — 15th 
October, 1872. 

3089. Robert Grirrirus, Rhual Issa, Mold, and Wittiam Bussy, Huyton 
Park, near Liverpool, ‘‘ Asce: and indicating the number of 
passengers who travel by pablic conveyance, &c.” 

3001. ALEXANDER McNeit Greic, A -terrace, West Brompton, 
London, “ Water-closets and drains.” 

3093. ROBERT Waker, West Victoria-street, West- 
minster, ‘‘ Atmospheric gas, &c.”—19th October, 1872. 

a Joun Keats, London Mills, Leek, “ Screw-drivers.”—22nd October, 
$136. Farrrax Oppy, Bradford, “ Utilising exhaust steam for warming 
buildings, &c.” 

3137. ARTHUR NICHOLLS, Barnsbury-road, Islington, London, “‘ Scientific 
instruments.” 

a Josnua Womers.ey, Norwich, ‘‘ Wooden boxes.”—23rd October, 

3196. , We Hexry Jounson, Lincoln’ — London, “ Spinning 
flax, &c.”—A communication from La Société , Magnier Pouilly Brunet 
et Cie. and Gustave Prévost.—28th October, 1872. 

$226. Witutam Epwarp Laycock, Portobello-place, Sheffield, ‘‘ Cutting 
ss communication from James M. Carpenter.—3lst October, 

$294. CHARLEs Tort, ery! Hill, ~Sugentiog the lids or covers of 
vegetable dishes, &c.”—6th November, 187 

3306. Henry Pace, Market-buildings, Mincing- -lano, London, “ Paper 
pulp or half stuff."— 7th November, 1872. 

3323. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “Stearic 
acid.”—A communication from Edouard Deiss. —8th November, 1872. 

3402. Dante. Kemp West and pe West, Crown-place, Kentish 
Town-road, London, “ Pressing cotton, &c.”—15th November, 1872. 





3477. PeTer JENSEN, Chancery- they yr “ Steel.”— A communication 
from Thomas Brooks.—2lst November, 1872. 
2525. JosepH MITCHELL, Millbank-street, Westminster, ‘‘Cret 


hydrocarbon fuel.”—25th November, 1872. 

3855. EpwarD WHITEHALL, og emery near Nottingham, “ Uniting 

of loo fabrics.”—19th December, 1 

3870. Henry Kesterton, Park-road, =. ae Birmingham, ‘‘ Steam 
boilers.”—20th December, 1872. 

3898. Tuomas Symes PrIpEavx, Eardley -crescent, | West Brompton, 
London, “ Regulating the supply of air to furnaces. 

309. SETH Metcatr, Preston, *Self-acting mules ee spinning and 
doubling.” —24th December, 1872. 

9. CHARLES GODFREY a Leicester-square, London, “‘ Lowering and 


Be: go ships’ boats 
. JOHN Henry Jou S80%,, Lincoln’s-inn-fields, London, “ Spinning 
re from Oliver Pearl and Joseph P. 





—A 
Battles. — “st January, 1873. 
53. oy & KesTertTon, Park-road, Mosely, near Birmingham, “ Rolled 
tu 
54. Henry Kesterton, Park-road, Mosely, near Birmingham, “ Metal 
graph posts.”—4th January, 1873. 
131. pads ALFRED COWPER, Great George-street, Westminster, 
“Se soles on boots or shoes,” 
133. Witt1am Bortuwick Smith and James Srarwey, St. Agnes Works, 
Coventry, ‘‘ Sewing machinery.”—13th January, 1873. 
145. Georce WittiaM Bentiey and Raper FREDERICK Gartu, London, 
“Treating hides, &c.”—l4th Januory, 1873. 
205. Mites Wiiuiams, Lion Oil Works, Wigan, 


73. 

215. Joun Jonas Nrcuots, St. Mary-street, Southampton, “ Ventilating 
water-closets, &c.”—18th January, 1873. 

a by KEsTERTON, Park-road, Mosely, near Birmingham, “Steam 

ers, 

254. Ezra Ritey, Pontnewynydd, and WititaM Tuomas Hentey, North 
Woolwich, “ Puddling furnaces.” 

259. GEORGE Hasettine, § ti London, “ Dressing 
and furrowing millstones.”—A communication from Seth Dean.—2znd 
January, 1873. 

270. Sir WittiamM FarrBarry, Manchester, and THomas Beetry, Hyde 
Junction Lronworks, Hyde, “Steam lers.” 

272. Witt1aM ELI SuDLOw, Oldham, “Steam engines.”—23rd January, 


1873. 

287. PzeeR BrorHeRnoop, Elgin-road, Notting-hill, London, “ Applying 
eteam power to machines.” 

289. GrorcE Grason and Jostas Vowe.t, Sunderland, ‘‘ Governors.”— 
24th January, 1873. 

816. ADOLPH Kons, Cireus-place, Finsbury, London, and CoLERIDGE 
ALLsopp, Old Broad-street, London, “‘ Rendering closets and other 

-lane, = 


odorous, &c. "87th January, 1873. an 
to “heat, for effecting cutive di 


“Gas."—17th January, 


heilad 





immay, South 

roasting, &c.” 

855. JAMES AUGUSTINE HamTLeyY TouLson and THomas Harmer, Leeds, 
“Freeing glass from. carbon, grease, or other substances that may 


adhere to its surface. 
839. Ropert WITTI«, Chemnits, Saxony, Germany, “ Dividing appara- 





in 
325. JOHN 





tuses on carding machines.”—28th January, 1873. 

362. WiLL1amM Bruce Dick, Glasgow, Lanarkshire, N.B., “‘ Extinguishing 
fires.” 

865. James Parerson, jun., Greenock, N.B., “Steam traps.”—30th 
January, 1873. 


$74. James Stirntine, Kilmarnock, N.B., “ Working railway brakes.” 

376. GEoRGE Rypitt, Grove House, Dewsbury, “Fuel economisers, f 
water heaters, &c.” 

877. Joun NEILL, Greenock, N.B., 

385. JosePH Brogt, South Kensing 


o Lump sugar 
ton, Loaten, ‘ Citing and heating.” 





268. Rese’ Spun, & igan, “ the waste heat from coke ovens —8lst January, 1873. 
for man soda ash, &c.” 393. Jonn = UGALL, Manchester and London, ‘ Manures,” — lst 
269. Epwarp Bo: Redruth, “Separating metals, &c.” February, 1 
and STEPHEN Fircaew Cox, Bristol, “ Manuf: 459. ; Southampton- London, “‘ Hoes.”—A 


> RoBeRt pay 
a. Joun CoLLis Browns, The Cedars, Hampton Wick, “ Propelling 


essels,” 
270. WILLIAM —— Lax, Southampton-buil , London, “ Railway 
brakes, &c.”—A communication from John Y. nth. 23rd January, 
1873. 
280, THomas Buu, Ni 
281, Ropert Hart Truly High tset ws and removing 
incrustation 
284. GEORGE Greet Toons Pirt, io, “ Breech- arta fire-arms.” 
24th January, 1873. 
803. Georce Hasetine, ba 


ampton-| buildings, Lon’ Hinges, 
&c.”—A communication a aioe Warren Nichols 2bea January, 


1873. 
8B. eee Rypitt, Grove a appeyatus for go **Steam boilers, steam 


» furnaces, and a@ for generating steam, heating 
fluids, pene &c.” a oe , Vi Wost- 











881. Batpwin LaTHam, W 

minster, “ Purify’ tewage, and 

for the p ”— 28th yom nme —— ame 

. Georce Hasextixe, Southampton- “Submarine 
a launches.”—A communication from ry Julius Smith. 
255, ee MELVILLE eee Wee London, “ Sifting 


shovels. ’"—A comm" 
356. Be Hewry Jounson, Lincoln’s-inn-fields, “ Lamps.”— 
from John ena Sigourney, 
a William Van Vranken Rosa.—29th January, 1873. 
2041. GzoroE 
mouth disease 


» bth October, 1872, 





disease in cattle.”. ay pec ay epiony «Ay eg 


P 
communication from Michael Cokerly.—8th ry, 1873. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen days of its 
date. 


List of Specifications published during the week ending 
15th February, 1873. 





1777, 8d.; 1799, 1s. 4d.; 1814, 8d.; 1817, 8d.; 1825, Is. 6d.; 1833, &d.; 
1839, iod.; ‘1840, 2s. 6d.; 1841, Sd; ‘1846, éd.; 1848, 1854, 1s.; 1857, 
; 1880, 8d.; 1886, 1s.; 


10d.; 1872, 8d. ; 
8. 2d.; 10d.; 903, 6d.; 1905, ‘lod. ; 1907, 
Sd.; 1911, 10d.; 1013, 6d.; 1914, 10d.; 1016, 10d.; 1916, 10d ; ‘1920, ls. 64.5 
1922, 8d.; 1930, 1s.; 1982, 10d.; 1983, 4d.; 1984, 1¢d.; 1937, 8d.; od.; 


ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published b 
Ee ae . . 


Class L—PRIME MOVERS. 
vemrened Fixed Steam and other gg Horse, Wind, and 
ater Mills, Gearing, Boilers, Fittings, ” be. 

2313. N. Tuomas, @ Lanarkshire, N.B., “* Moti ines,” — 
et _ os, Ga, rkshire, ive power engines, 
This invention, which relates to improvements in motive power 

has to eg class of . Lay reciprocating 
and it sist 








pw ak are employed, 


cylinders [in slides and providing them with arms for conn: 
, by which > said cylinder or cylinders*) is or are cou to cranks 
on the crank tween the cranks on the crank shaft, to which the 


cylinder ae rods are coupled, is another crank at opposite angles 
to the aforesaid cranks, and to this intermediate crank the connecting 
rod attached to the piston red is coupled. Steam is admitted to the 
cylinder or cylinders to act therein by slide or other valves, these being 
driven by eccentrics or from tappets or wipers, the said valves are also 
adapted for exhausting the steam as required. 

2314. N. poe Glasgow, *‘ Heating feed water supplied to steam boilers.” — 

t, 1872. 

This invention for its object, in the First place, to heat the water 
fed to steam boilers before entering them, and it is carried into practice 
by placing the = ew pes through which the water pa within the Bnes or 
spaces through which the smvuke and products of combustion pass, so that 
the waste heat contained in the smoke and products of combustion is 
given up to the water on its way to the steam boiler. By means of 
this arrangement the water is supplied in a highly heated or boiling state 
previous to entering the boiler, so that the heat is not withdrawn frum 
the boiler, as is the case when supplied with cold feed water These 
improvements are applicable both to high and low-pressure steam boilers. 
In carrying out these improvements the boilers are encased with iron or 
other substance, so as to form a space outside the boiler or chunney, or 
both, which may be subdivided or not, within which the pipes are fixed, 
or the pipes may also be carried within the funnel or chimney. In the 
Second place, the said pipes may also be used for generating steam, or 
more than one set of such pipes may be employed, one or more of which 
pe may be used for heating the feed water, the remainder being used 
or generating steam. 
= H. C. Losnirz, Renfrew, “ Generating steam.”—Dated 3rd August, 

872. 

The feature of novelty which constitutes this invention is the con- 
structing of a boiler in the form of a vertical tower with inclined water 
tubes (preferably double) projecting out round the sides, and the fre-grate 
situated beneath such tubes, the wate being enclosed within a metallic 
or other casing, or two or more of such towers may be used and counected 
together by rows of tubes, with fire-grate underneath the tubes, and the 
whole enclosed in a casing. 

2336. F. M. H. Morarp, Rue Gaillon, Paris, “‘ Apparatus for recovering 

— regenerating steam in motive power engines.’—Dated 6th Augut, 

This invention relates to the regeneration of the steam expanded after 
doing work in a cylinder by introducing into it a jet of high-pressure super- 
heated steam, and thereby creating a current of regenerated steam 
which charges a reservoir whence the cylinder is supplied. The 
apparatus by which the jet is made to act on the expanded steam is 
somewhat on the principle of an injector, and it is supplied with a thin 
stream of water for condensing the superfluous steam of the jet, which 
water together with that resulting from the condensation serves as heated 
feed for the boiler. 





Class 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, c&c. 

— B Fie.pinc, Maachester, “ Conveying signals.”"—Datel lat August, 
This = consists in conveying signals from one person to another 

by means of a continuous shaft or tube extending along the train and 

made up of separate portions for each carriage. 

232 =” we 88, Winchester, “* Box for holding wines, dc.” —Dated 3rd August, 


Putting tke wine or other liquid in a large glass bottle in a wooden box 
with sawdust between, and so arranged and constructed that on opening 
a door the contents may be seen and the liquid drawn off by a tap as re- 
quir 
2338. D. K. Cxarx, London, “ Lubricating axle-boxes for railway rolling 

stock.”"—A communication.— Dated 6th August, 1872. 

A flap, pad, sheet, or web of woollen or other suitable conducting 
material is suspended direct from the upper purt of the box or bearing 
at each side of the journal, in such manner as to overhang or lap upon 
the journal at its sides when hanging free, and to insure constant contact 
without undue or useless ssure, oil or other lubricant being conducted 
to the bearing parts of the flap, pads, sheets, or webs from a suitable 

receptacle by capillary attraction th h the lower ends of the flap, 
pads, sheets, or webs, or by means of suitable wicks or conductors 
provided for the purpose. 

2348. T. Hupsox, W. Waker, and J. Rosson, North Shields, 
sheathing.” —Dated 7th August, 1872. 

This relates to the formation of ship sheathing metal from a combina- 

— ty lead and zine, or tin and zinc, to which a little mercury can be 


“ Metallic 


2356. J. Sanpenton, London, “‘ Ventilating railway carriages."—Dated Sth 
August, 1872. 

This apparatus consists of a revolving open cap on a spindle, turni: 
freely within a cover, for the opening in the roof of the carriage in whi 
the lamp is fitted. The cap is caused to revolve rapidly by the pressure 
of the air on the leaves of the cap, and a rapid current of air is produ 
by means of which the foul air is drawn out of the carriage, and emitted 
through the spaces between the leaves of the cap. 


Class 3._FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2207. J. Fustcner, Ashton-under-Lync, Lancashire, and 8S. FLETCHER, 
New-road, Failsworth, Lancashire, ** Counters yor mules.”—Dated let 
August, 1872. 

This invention relates to such yarn counters as are connected with the 
cam shafts of mules, and consists in providing such counters with an addi- 
tional index which can be moved back to zero at the commencement of 
the formation of the cops. 

Ta . Ricuarpson, London, “ Looms for weaving.”—Dated 2nd August, 
The invention relates to improvements in the means of operating the 

air-compressing instruments in looms, in which the shuttles are driven 
by compressed air, and consists in employing eccentrics, cranks, or cams 
mounted on a revolving shaft or fixed studs, and driven in such manner 
as to operate, by means of rods or other contrivances, the air-compressing 
instruments alternately so as to drive the shuttle acruss the shed, and to 
draw it into the shuttle-box on its arrival from the opposite side of thesley 
beam at the proper times. The loom is to be driven by applying power 
either to the shaft carrying the eccentrics, cranks, or cams, or to the 
crank sbaft in the ordinary manner. 

2347. J. W. Lewis, Coventry, Warwickshire, 

covering all kinds of cords, dc."— Dated Tth August, 1872. 

This machine consists of « shaft or shafts which when brought in 
contact with a cylinder upon which is the foundation or gut of the 
material to be manufactured, causes it to become twisted. the aid 
of rotary drums the material is caused to pass through a second ‘cylinder. 
This cylinder is caused to have a reverse motion to the first one, and 
material carried upon it is twisted by the action upon the foundation or 
gut. 

2378. T. H. Rusnroy and W. Dopsox, Bolton, Lancashire, “‘ Machinery for 
ginning cotton.” — Dated 9th August, 1872. 

This invention is aj ble to the gins known as the “knife roller 
bottom gins.” Ins making the said knife rollers with diagonal 





“ Machines for making and 


make each disc with two or more 80 





1961, 8d ; 1078, 28.; 1980, Sd.; 1984, O4.; 2008, Ie. Od ; 2025, ‘l0d.; 2049, 
aa; 2096, 44. 2068, ads 2000, fas 2061, 4d; 2068, 4c: ; 2067, 44.3 2068, | 
éd.; sen od. see" eae 2107, 4d.; 2109, 4d.; St aie 44; Bids abs | 


*,* Specifications will be forwarded by post from the Patent-office on 

receipt of the amount of price and postage. Sums exceeding 5s. must be | 

remitted by Post-office Order, made payable at the Post-office, 5, High © 

Holborn, to Mr. Bennet Woodcroft, her Majesty's s’atent-office South- ° 
ampton-buildings, Chancery-lane, London, 


discs as now customary, 

that at every mst over cotton is agitated to fro as 

many times as there are angles on the discs. 

2382. T. . ee ee R. _— Bolton, Lancashire, “‘ Machinery for 
spinn Dated 9th August, 1872. 
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Class 4.-AGRICULTURE.—None. 


Class 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2339, J. Hotmes, jun., Dublin, © Methods or method of building \dwelling- 
houses, &c.”—Dated 6th August, 1872. 
Wooden framework with tongues projecting inwards towards the 
we ag the latter filled in with concrete after being temporarily 
2355. A. CLark, London, “ Corrugated metal revolving shutters.” —Dated 7th 
August, 1872. 

The shutter is made with the corrugations i ing in size te d 
the lower part, the sheets of metal of which it is composed being united 
by folding over their edges and hooking them together. ey are then 
corrugated and coiled at one operation by a ine 1 bling those 
commonly used for corrugating metal, but in lieu of the fixed under dic 
a corrugated cylinder or cylindrical die is used, which is rotated after 
each descent of the upper die to the extent of one corrugation. 














Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
saaay? F. Sesame, Paris, ‘‘ Improved revolving pistol.”—Dated 2nd 

ugust, 1872. 

This invention consists in improved arrangements and contrivances 
for disconnecting and connecting the several parts on the body or frame 
of = with the thumb and finger, without tools or instruments of 
any kind. 

2349. W. Ansett, Birmingham, “ Breech-loading small arms.”—Dated 7th 
August, 1872. 

This invention refers to drop down guns, and consists principally in 
withdrawing the strikers of the said guus by the action of the bolting 
down mechanism. The withdrawing mechanism is described in connection 
with bolting-down mechanism of the kind deccribed by the applicant in 
the specification of his patent, No, 1174, 1871. The bolting-down mechanism 
consists essentially of a vertical lever at the back of the break-off acting 
simultaneously on two bolts, one taking into the lump on the underside 
of the barrels and the other working in the rib between the barrels. 
The vertical lever is operated by a bow lever on the underside of the gun, 
or by a slide on the tang of the gun. The strikers are situated 
respectively on each side of the upper arm of the vertical lever und with 
the heads of the strikers the outer ends of two short horizontal levers 
are respectively engaged, the inner end of the said horizontal levers 
being situated in front of the upper arm of the vertical lever, described. 
On unlocking the barrels the vertical lever acts upon the inner ends of 
the horizontal levers, and causes their outer ends to withdraw the strikers. 
On withdrawing the strikers the hammers are lifted to a short half 
cocked position, and maintained in that position by the use of a bent or 
bents in the tumblers of the hammers. Auother part consists in bolting 
down the barrels by means of mechanism consisting of a vertical axis 
passing through the break-off and having at top a thumb plate and at 
bottom a short horizontal arm, which arm by the action of a spring is 
made to snap into a recess in the lump on the underside of the barrels 
and fasten down the said barrels. By means of the thumb plate on the 
top of the axis the horizontal arm may be turned out of the recess in the 
lump and the barrels released. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

2307. E. T. Huones, London, ‘‘ Bed bottoms."—A communication.—Dated 

Sud August, 1872. 

This invention relates to an improvement in spring bed bottoms, the 
object being the construction of a bed in which that part in the imme- 
diate vicinity ef the person will yield and conform to the body of the 
person, and it consists in a network formed of longitudinal and trans- 
verse links attached at the head and foot to springs, which said springs, 
whose action is longitudinal, are secured to the frame. 

2216, A. L. Fyre, London, “ Scarf box or holder.” —Dated 3rd August, 1872. 

The holder consists of an ornamental external wooden case or box, in 
which is fitted a removable open cardboard case or tray provided with 
fixed blocks for holding the scarves in place. The wood case has a hinged 
lid glazed to show the contents. 

2317. W. Brown, London, “‘ Tilting casks and barrels.”—Dated 3rd August, 
1872. 

By this invention shaking is entirely prevented and the operation ren- 
dered easy and ily performed by any person. Two curved iron bars 
fixed about 2in. apart by means of small iron stays. The lower ends of 
the bars are pointed so as to clip on to the barrel and catch on to the 
hoops. On the upper part is a wooden roller which allows it to be raised 
or lowered and runs on the wall of the cellar. There isa ratchet wheel 
with stop or catch and a handle with winder, upon which is a strap with 
hook at further end. 

2334. J. Evuison, Bury, Lancashire, ‘‘ Self-acting tilts for casks, barrels 
&c."—Dated ith August, 1872, 

This invention is applicable principally for hotels, public houses, and 
other large establishments where a number of casks or barrels are required 
to be on tap at one time, and ists of an ar t whereby a 
whole row of barrels may be tilted at once, and any of them may be 
connected or disconnected from the tilter as required; but by a slight 
modification it may be arranged for use in private houses for single 
casks. . 

2340. T. Spitrie, Newport, Monmouthshire, ‘Cask stands.”~-Dated 6th 
August, 1872. 

According to this provisional specitication the bed upon which the 
cask is to rest is formed with central pivots or axes standing out from 
its sides; these are supported in bearings at the top of two standards 
which are bolted together at a distance apart frem one another. On one 
of the axes is fixed a toothed quadrant, and a screw or worm is caused to 
gear with the teeth of this quadrant ; the screw or worm is carried on a 
spindle carried by lugs standing out from one of the side standards, and 
the end of the spindle is formed to receive a key by which it can be 
turned. By turning the screw the bed can be inclined to any desired 
extent. 

2343. N. Leopo.n, Birkenhead, Chester, and J. T. SwaLttow, Manchester, 
“* Cups, &c."— Dated 7th Auguat, 1s72. 

This invention relates to improvements on the moustache cup which 
are applicable to all drinking vessels, and consists in forming the shield 
at the upper edge of the vessel, and applying a tubular mouthpiece to the 
cover at an oblique angle, or in forming a mouthpiece or orifice at the 
side of the drinking vessel. The shield and mouthpiece is made either 
solid with the vessel or rate and detachable. By another modifica- 
tion a movable lid or cover is applied to the drinking vessel, with one or 
more mouthpieces or orifices, which are covered or cl by slightly 
rotating the knob of the lid when required. 

2352. R. Turner, Denton, Lancashire, J. Hippert, and J. Curernam, 
Hyde, Cheshire, ** Method of and machinery for blocking hats.”—Dated 


7th August, 1872. 

These tenpeovennents consist principally in stretching the brim of the 

hat by attaching it, at several equidistant points in its circumference, to 

a corresponding number of suitable catches, which catches are arranged 

round the block either in a circle or avy required oval, and then forcing 

these catches outwards simultaneously until the required size of brim is 
obtained, and holding them in this position whilst a ring is brought down 
over the block to form the band of the hat. 

2353. W. Grimsnaw, Hurst Brook, Ashton-wniler-Lyne, Lancashire, ** Ma- 
chinery for * planking’ or ‘felting’ hats and other coverings for the head.” 
—Dated 7th August, 1872. 

The features of novelty in this invention consist in a simple arrange- 
ment of mechanism for the purpose of planking or felting hat bodies and 
other coverings for the head by means of a reciprocating oscillating plate 
heving corrugations on its under surface and caused to move backwards 
and forwards and to oscillate upon a table having a corrugated surface, 
and mounted at the extremities of lever arms, the hat body 
rolled b such surf and sq! d meanwhile by the action 
of weights causing the table to press up against the under surface of 
the procating 


2421. J. J. BrackuamM, Birmingham, “Gas stoves."—Dated 1tth August, 
&7 
According to this invention the body of the stove within which the gas 
burners are situated is di and communicates ut with hori- 
or flues external to the said 











utilised is a very efficient a 
ing power than gas stoves of the 
according to this i tion do not prod 
2441. J. H. Joussos, London, “ Sewing machines.”—A communication.— 

Dated 1th August, 1872. o 
features of this invention are :—First, a spring for sewing 








machine tensions, consisting of a disc with eccentrically curved and 
downwardly bent spring fingers. dly, in combination with the 
take-up eg the needle, bar, a holding block to which said 
lever is pivoted when said block is adjustable to te the action of the 
take-up. Thirdly, in combination with the needle bar and head in which 
the sume is held, slotted bushings and set screws for holding and 
tightening the same. Fourthly, a solid link intermediate between and 
connected = conjunction with the feed bar and recipro- 
cating rod. ly, @ peculiar feed mechanism. Sixthly, a shuttle race 
struck up from metal and attached to the machine by screws. Seventhly, 
operating the needle arm through the medium of a heart-shaped cam, 
groove, or slot, and a crank pin in such manner that the descent of the 
needle arm shall take place when the crank pin traverses the lower por- 
a of the slot. Eighth] A in . = tion re rae its heart- 
shaped cam, groove, or slot, ani e cran , arran, and operating 
as above described, an outwardly pointed shuttle. 





Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, cc. 

2318. J. Henperson, Glasgow, “‘ Converting cast iron into steel and wrovght 

iron.” —Dated 3rd August, 1872. 

This invention relates to an improved method of removing carbon, 
silicon, sulphur, and phosphorus from crude or cast iron, and consists in 
the application to liquid, crude, or cast iron of fluo-silicate of lime in con- 
junction with oxides of iron, in such a manner as to secure the reactions 
of the fluorides and oxides simultaneously upon the iron, One method 
of carrying out this invention consists in applying a mixture of the fluo- 
silicate of lime and oxide of iron to the interior of the furnace, converter, 
or other apparatus employed, and to run therein and upon such lining 
the molten cast iron to be operated upon. After the substances before 
mentioned have exerted their influence on the molten metal it may be 
removed. One other method of carrying out this invention consists in 
the employment of a mixture of fluo-silicate of lime and oxide of iron in 
conjunction with granulated cast iron, the same being subsequently placed 
and molten in a furnace or converter, The inventor wishes it to be under- 
stood that he does not confine himself to the methods before described, as 
the subst and p ds before mentioned may be applied in any 
of the processes for preparing crude cast iron, either for foundry pur 3 
or for the production of wrought iron or steel. The proportions employed 
will vary according to the amount of impurity contained in the crude or 
cast iron and the degree of purity it is desired the iron should attain, 
but the inventor has found that good resu:ts are obtained when about 
five hundred parts by weight of oxide of iron or of red hematite ore to 
about two hundred and fifty parts to five hundred parts of fluo-silicate of 
lime to every two thousand parts by weight of crude or cast iron. 

2331. C. M. T. Du Moray, Paris, *‘ Epurating cast irons.”—Dated 5th 
August, 1872. 

This consists, First, in improvements in an apparatus which the in- 
ventor terms “‘the aero-dynamic purifyer,” by which pig irons are 
purified through the action of a reciprocating current of air or oxygen. 
Secondly, in various methods or processes by which the various kinds of 
cast iron are effectually purified. 

2332. J. Deere, Briton Ferry, Glamorganshire, “ Artifteial fuel.”—Dated 
5th August, 1672. 

This invention has for its object improvements in the manufacture of 
artificial fuel, and ists in bining with small coal a solution of 
silicate of soda or other soluble silicate, together with aluminous clay or 
chalk or lime; and to prevent the formation of clinker, permanganate of 

tash or soda, nitrate of potash or soda, peroxide of manganese, oxide of 
iron, or chlorate of soda or potash, 

2337. T. Ricnarpson, J. W. Ricnarpson, and A. Spencer, West 
Hartlepool, Durham, ‘* Manufacture of iron and steel, &c.’—Dated 6th 
August, 1872. 

Apparatus and combinations of apparatus (some of which apart from 
combination are not new) as follows :— Revolving furnaces or converters 
sliding neck between same and stack. Troughs or spouts used to charge 
and aiso to fettle or line the revulver, these being mounted on bogies, 
and themselves lined with oxide of iron to assist the refining process. 
Balls formed in the revolver or formed by dividing the heat (when 
withdrawn) to be dealt with by ordinary shingling hammers. Works 
fitted up with shears or rolls or knife-headed steam hammer for dividing 
the heat. And when not divided, but large mass to be dealt with, then 
specially la hammer to be used. Stack conveniently mounted on 
pillars, Slidmg heck will serve as screen against large opening at the 
end of revolver to which it is fitted. 

2351. G. M. Moore, Liverpool, “ Evaporating or concentrating alkaline 
liquors,”—Dated 7th August, 1872. 

The features of novelty which constitute this invention consist in the 
application of hot and cold air, under pressure through perforated pipes, 
for the purpose of evaporating or concentrating and refrigerating alkaline 
liquors and solutions in breweries, distilleries, chemical and other manu- 
factories, with a view to economise heat and time. 











Class 9.—_ELECTRICITY.—None. 





Class 10.-MISCELLANEOUS. 

Including all Patents not found under the preceding heads. 

2201. B. J. B. Mivts, London, ‘‘ Match-boxes.”—A conimunieation.—Dated 
3lst July, 1872. 

The First part of this invention relates to a box produced of flexible 
material, suitably slit and folded, and having the secured by double 
pointed wire staples, which are found preferable to rivets or other means 
of fastening, not only in the facility with which they are applied by ma- 
chinery (which constitutes another part of this invention), vut by reason 
of their slight cost and their efficiency and durability in use. The 
apparatus for sanding the bottoms or covers of match boxes is arranged to 
operate in connection with the box-making machine, and forms an attach- 
ment thereto. The boxes, as discharged from the mould in which they are 
formed, are received in vertical position in a horizontal trough, and are 
fed intermittently first over a paste roller and then over a sanding device, 
each supplied from a reservoir, 

2292. A. Taytor, London, “‘ Water supply of water-closetsand baths, and pre 
venting waste.”—Date! 31st July, 1872. 

Arranging the apparatus so as to provide a break in the communication 
between the water supply and the closet pan to prevent contamination 
of the water supply by foul air or noisome matter entering the pipes, so 
that there is no cmtinuous communication, which the inventor calls 
the injector water-closet, preventing waste, and arranging to prevent the 
inlet and waste outlet passages being 0; together, and so that closing 
one shall open the other, and opening the other shall close the former. 
Placing a valve in the pipe or conductur which admits the water to the 
pan or hopper to prevent the passage of foul air or noisome matter from 
the pan or hopper, and also providing guards or splashers to prevent 
the water splashing out when washing or flushing the pan or hopper. 
Placing an additional valve or cock between the supply inlet to the bath 
and the waste outlet therefrom, so as to prevent waste, and both es 
being open at the same time, which valve is operated by or in connection 
with the means employed for opening or closing the waste outlet. Pre- 
venting the overflow of the bath by causing a bull or float valve or cock 
to be acted on by the water in the bath when it exceeds its proper level, 
and so close the inlet entrance, which ball or float valve or cock only 
comes into action when the water exceeds its proper level in the bath. 

ese arrangements are ave in whole or in part for controlling, 
regulating, and arresting the flow of liquids and fluids. 
2298. G. F. James, Salford, Lancashire, *‘ Fuzes, &c.”—Dated 1st August, 
1872. 

The invention consists in coating the core of a fuze with two or more 
coverings of yarn and tape, or of yarn or tape, or alternate layers of yarn 
and tape, the whole re formed at one operation by self-acting 
machinery instead of being done at separate times as heretofore. The 
machinery consists of a supporting the bobbins on which the yarns 
forming the core of the fuze are wound, and two or more discs with bob- 
bins for the yarn or tape forming the covering of the fuze. 

2299. A. C. MacLeop, Nunwick Hall, Cumberland, “ Drills.”— Dated 1st 
August, 1872. 

The shaft to be rutated is provided with a cog wheel which is driven by 
a ribbed rod or cylinder, the said rod having a to-and-fro rectilinear 
movement which imparts rapid alternating rotary motion to the shaft. 
2302. D, Greic and T. Gittort, Leeds, “ Coal-cutting machine.”—Dated lat 

August, 1872. 
According to this provisional specification a rotary cutter is ieee, 


carried by a frame mounted upon wheels. The machine is worked by an 
endless rope passed round a drum, and the engine is situated in any 
convenient position. The can be arranged to work the machine 
and also haul the coal when broken down. 


2303. E. G. Banner, London, “ Preventing the passage of noxious gases,” — 


pont. a tothe 3 oe in pl f the 

provisional specification, lace 0 outlet 

from the <A Weleda of toten s inks tehae tok taiter tea 
as it is led into a small chamber from which is a 

into the drain, and the end of the pipe from the closet or is 

a cup valve of larger diameter than the end of the 

bottom of the cup valve cape ty eee oa a eee 
top edge of the cup fits against of the 
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mentioned, so closing the aye between the pipe and the drain by two 

valve joints, which may made air-tight by vulcanised india-rubber 

carried either by the cup or by the surfaces up to which the cup is held. 

The cup valve is held up to the bottom of the pipe by a weighted lever or 

by a spring. 

2305. H. E. Towxe, London, ‘* Machines for turning screw bolts and blanks 

Py wire or rods." —A communication.—Dated lst August, 1872. . 

invention consists in the employment of a hand or foot lever 
which actuates the clamping device and the feeding mechanism. 

The =e device or collet is conical, and is forced into a 

corresponding cavity. collet is slotted and is located in 

the front end of the mandril, and is pressed up by a hollow sleeve 
which passes through the entire —_— of e mandril and 
works loose in the spindle. The outer end of the sleeve receives the 
short end of two right-angled levers whose centres are fixed ina collar 
fastened upon the mandril; the levers are acted upon by a conical sleeve 
revolving upon the mandril, the wedge being connected to the aforesaid 
lever by a forked piece working in a slot in the sleeve, the whole rotating 
together when pressed up, See ans any external pressure. Con- 
nected with the lever is a rack which acts upon a paw! connected with 

the feeding arm. The feeding arm or carrier has upon its upper end a 

hole through which the wire passes. A small collar is clamped upon the 

wire to be fed; the arm coming in contact with the cofar presses the 
wire forward by the action of the lever through the rack and pawl, 

2306. A. H. Hart, London, “ Manuyacture of fasteners for binding papers, 
de.” —Dated 1st August, 1872. 

The object is to remove the sharp feather edges left on the prongs of 
the fasteners as ordinarily made, for which purpose the fastener is sub- 
to the action of rotary ding discs, the edges of which are 

velled to the same angle as the point of the fastener and file cut, as are 
also the inner faces of the discs, between which the fastener is first 
inserted and und on each side, and then the point between the bevelled 
edges of the discs. An arrangement of fixed grinding surfaces is alsv 
described to be used instead of the rotary discs. 

2319. J. Dove.as and J. Scott, Sunderland, Durham, “‘ Method of and 
apparatus for adjusting ships’ compasses, and correcting the same.” — 
Dated 2nd August, 1872. 

A vertical rod descending from the top of the binnacle, and an indi- 
cator or pointer affixed to the lower end thereof near to the glass of the 
compass, an instrument placed at the top of the rod for the purpose of 
taking the true direction of the object, which places the pointer at bottum 
of rod over the compass precisely in the same directien, thus showing the 
true bearing without the possibility of error, and that the said invention 
can be affixed and made applicable to all r 
2312. G. G. ANDRE, Dorking, Surrey, *‘ Raising or forcing water from mines, 

c&e,”’"—Dated 2nd August, 1872. 

Two ce pe filled with water go side by side down the shaft or well 
connected at top by a motor cylinder. When the piston in the latter is 
moved one way water pressure is conveyed down one pipe, if the other 
way the other pipe. Or each pipe may be connected to its motor 
cylinder, the pistons of the latter being worked in opposite directions 
Below the two pipes are connected to a pump having two pistons. 
Modes are descri for keeping pipes and motor cylinders always full of 
water. 

2315. W. Huspanp, /ayle, Cornwall, “ Steam hammers and stampers.”— 

ted 3rd August, 1872. 

This invention relates to a mode of constructing and working steam 
h or pers, so that steam acting on the upper side of a piston 
or plunger forces it down to give the blow, and then the pressure in the 
upper part of the cylinder being reduced by putting it in communication 
with a d , the at pheric ure raises the piston or plunger 
for the next stroke, Several hammers or stampers may be worked with 
one condenser, which may be the con@enser of a steam engine or a special 
one with auxiliary engine to work the air and feed pumps. 











2323. J. C. Micne et, Dieppe, France, ‘‘ Converting a slow alternate circular 
motion into a rapid continuous circular motion.”—Dated 3rd August, 


2. 

This invention is a practical solution of a problem of transformation of 
motion, a solution independent of the nature of the motor as well as of 
its applications, but is descrived in its application to a blower or blast 
fan, the slow alternate motion being given by a hand lever, but might be 
given by any motive power. ‘The lever is fixed on a lower shaft, as well 
as two arcs or segments of a circle, each of about 60 deg. Each move- 
ment of the lever right or left causes a same movement of the arcs. On 
the arcs are fixed two belts winding on an intermediate shaft, to which 
-. _ an alternate circular motion. The arcs being of about 60 deg , 

e relation of their radii to that of the intermediate shaft beins 
twenty for one, the result is that the intermediate shaft will make three 
and a-half turns to a simple movement of the lever. Upon the in- 
termediate shaft is keyed a wheel which will therefore make three 
and a-half turns for each movement of the lever. Upon this whecl 
is fixed the end of a catgut winding three and a-half turns round i', 
enveloping two wheels upon an upper shaft passing over guide rollers, 
and coming back to be fixed on the wheel from which it started. The 
relation of the radii between the wheels on upper shaft and the wheel on 
intermediate shaft being as one to eleven, it follows that by a single 
movement of the lever the wheels on the upper shaft will do 3, 5 < 11, 
that is to say, thirty-eight and a-half revolutions. This only gives 
increase of speed in the circular motion. Thus the wheels on the upper 
shaft are moved with an alternate circular motion, and the upper shaft 
must receive the continuous circular motion; for this purpose the wheels 
are loose upon this upper shaft, with which they are momentarily 
clutched by means of a rod with a catch at each end ; when a movement of 
one of the wheels takes place in the direction of the continuous rotation 
of the upper shaft, the catch corresponding with this wheel penetrates 
into ee presented by the internal face of this wheel, at the same 
time that the catch of the opposite end is driven from the same openings 
by the other wheel, and the continuity of the circular movement is thus 
obtained without appreciable effort. 


2325. E. T. Hucnes, London, “ Dressing lithographic stones,”—A communi- 
cation.— Dated 3rd August, 1872. 
This invention relates to an improvement in process of dressing or 
facing lithographic stones. Various devices have been resorted tu for 
g such stones, that of rubbing or grinding being the process 
usually employed ; but it is difficult by such process to make the surface 
perfectly true and level, a requisite quality for first-class work. his pro- 
cess is also laborious, and requires a considerable amount of time. The 
object of this invention is to overcome these difficulties, and it consists 
in dressing the stone by a mechanical device, the cutter passing over the 
whole surface of the stone at each operation. 
2330. G. De Lara, London, ‘‘ Manufacture of blotting articles.”—Dated 5th 
August, 1872. . 

The feature of nevelty which constitutes this invention is by the in- 
ventor being able to print on blotting paper without destroying its 
absorbing qualities or the legibility of the printed matter thereon, which 
shows through the ink used for ordinary purposes, no matter what 
quantity of writing ink is thrown on the blotting paper ; it is impossible 
to obliterate the printed matter thereon, by reason of the paper contain- 
ing more size than the blotting paper manufactured for ordinary 
use, and the printing ink having « greater quantity of oil mixed with it. 
2333. T. Wricutson, Stockton-on-Tees, Yorkshire, “ Hydraulic hoists.”— 

Doted Sth August, 1872. 

This provisional specification describes a hoist in which two cages aro 
used, one heavier than the other. Chains attached to the two cages pass 
over pulleys fixed on a shaft mounted on bearings above the platform 
to which material is to be raised ; these pulleys have breaks applied to 
them. On the shaft is also a loose pulley which can be fixed to it by a 
clutch ; from the loose pulley a chain passes to the ram of an hydraulic 
cylinder ; the ram is heavier than the heavier cage. When the ram is up 
and the loose pulley clutched to the shaft the heavy cage will be drawn 
up whenever the ram is allowed to descend ; the heavy cage is then held 
up by the breaks and the ram again raised. By releasing the breaks the 
heavy cage can be allowed to descend and to draw up the light cage. 
Hoists having one cage only may be worked in a similar manner. 


om, & Bray, Leeds, Yorkshire, “Gas burners.”—Dated 6th August 
tm 

This invention relates to a certain kind of gas burner composed or 
constructed of a socket or tube of metal, having an earthenware or ‘‘ non- 
corrosive” tip therein, and this invention consists in 
constructing the said tip of smaller diameter at the top or outer part, 
= enlarging in ney — = = —— thereof, and this invention 

esigned to prevent m falling or otherwise getting out 
of the said socket or tube into w! it is inserted. x 
2345. W. H. Berry and F. Berry, Leeds, Yorkshire, *‘ Machinery for 
bending iron, &c.”—Dated 7th August, 1872. 

The inventors employ three rollers placed at suitable distances apart 
and which are driven at the same time by means of worm wheels acted 
on by worms driven by a shaft; this shaft is put in motion by the 

pulley shaft by means of ee ie gene 


given to the rollers. The worm wheels give motion to two of the roller 
spindles and to a shaft which is worked by mitre wheels giving 
motion to the third ro! The mitre wheel fixed on the is 
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Yoller, according to the thickness of tron or metal to be bent into 
circles or part circles}; the third roller being inside the circle will require 
to,traverse slower than the other rollers acting on the outside of the iron 
Ft agg Fy <p the inner diameter is less than the outer 
diameter. or bending roller has its bearings in slides which can 
be worked backwards or forwards by means of a screw actuated by nuts 
and worm wheels, and worked by worms fixed on the shafts to work the 

roller in and out quickly. They also employ rollers fixed on the 
top frame to carry the iron or metal to be bent ; they can be set to any 
convenient height or position. Should angle or T iron require to be bent 
the web outside the circle the rollers on the two first spindles are 
made in two parts and have a washer placed between them according to 
the thickness of angle or T iron, and a single roller double width is 
placed on the third spindle ; but should the machine be required to bend 
rings with the web inside the circle, two broad rollers are placed on the 
two first spindles and two narrow ones on the third spindle, with washer 
between; the spindle ends are made one size, to change the rollers one to 
the other. : 
2362. 8. Myers, London, “ Gas-lighting apparatus.’—A communication.— 

Dated 8th August, 1872. ra 

The invention consists in arranging and combining 4 hemispherical 
cup of flint glass, by ference, and filled with water (coloured if 
required) or other liquid under a gas flame arranged in a horizontal 
position, by which means the light is concentrated, and is made cool and 
— and useful for all purposes where much duty is required from 

e eyes. 

2372. F. G. M. Stonny, Glasgow, N.B., “ Stop valves or sluices.”—Dated 9th 
August, 1872. a? i - 

The valve or main piece of the improved arrangement is in a cylin- 
drical form, as is also the aperture it is intended to close, and the bottom 
of the valve is slightly coned to fit a correspondingly coned seat formed 
at the bottom of the aperture. Above the cylindrical aperture a stuffi 
box is formed in the valve chamber for the valve to work through, ani 
the valve is moved to open or close it, by means of a spindle passing by 
preference through a stuffing box in a cover fixed down on the top of the 
valve chamber. 

3328. C. Lunp, London, “Cutting instrument for opening metal boxes or 
cases.” —Dated 9th November, 1872. 

The instrument is composed of a pair of arms connected together by a 
pin joint near their cutting end, while their opposite ends are shaped so 
as to be conveniently grasped by the hand. The upper edge of the end 
of the upper arm forms the blade and works in a vertical slot in the end 
of the lower arm. A spring is placed between the arms to keep them 
open. The cutting of the metal case is effected by alternately forcing the 
levers together and allowing them to be pushed apart by a epring, the 
action resembling that of sheep shears. The under side of the lower arm 
and the under side of the blade are curved so that the instrument may be 
easily moved along the top of the metal case as the cutting of the same 
proceeds. 


E 


236. J. G, Stripper, London, “ Apparatus for drawing and preventing 
waste of water from pipes, mains, cisterns, and other sources.” —Dated 
20th January, 1873. 

This apparatus forms a water waste preventer, and works by the fork 
lever on top, which lever has a roller working a cam, and the other end 
of the cam controls the ball valve. There is a rod leading from the top 
lever to the discharge valve in the cistern. In no case can the supply 
valve and the discharge valve be open at the same time. The lower 
division forms an after charge. The lavatory supply valve works with a 
plunger, which works the spindle through a stuffing box ; to the other 
end of the spindle is fixed a bucket leather (or piston), which works in 
a chamber in the inside of the other case. This arrangement stops all 
concussion in the pipes when at work. The urinal valve works exactly 
the same as abeve in the lower chambers, but the inside comes away 
from the front of valve when the cap is unscrewed. The ball valve works 
with three levers, which is a compound treble motion ; the last lever 
works against the seat on the inside of valve and shuts off the water 
under any pressure. The connection for urinals forms a stuffing box, 
which passes through the slates, with a fly nut and union on back and a 
socket and union on the front. This motion saves the breaking of slate 
joints to get at the union on the back. By unscrewing the gland nut on 
the front the bend and socket come away with the urinal. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FURTHER OFFICIAL ADVANCES IN FINISHED 10M: Circular from 
Earl Dudley and Messrs. Barrows—CoMPARISON OF PRICES 
NOW WITH PRICES IN JULY LAST: Deductions—On ‘CHANGE 
IN BrrmincHam: The difficulty of obtaining quotations — 
WHAT THE MARKETS ARE FEARING: As to meeting unrea- 
sonable demands —THE INDOLENCE OF THE COLLIERS — 
RIsE IN MINERS’ WAGES AND IN COAL— THE HARTLEY 
BALANCE: A difficulty—BIRMINGHAM AND DISTRICT GENERAL 
INDUSTRIES : How affected by the high prices of fuel and iron— 
THE NAIL MAKERS AND THEIR WAGES— THE BIRMINGHAM 
Wacon Company—THE DEATH OF Mr. Van Want. 

On Saturday circulars were received from the priory offices of 

the Round Oak Works, in which Mr. E, Fisher Smith, Earl Dudley’s 

representative, says, ‘‘I beg to inform you that the price of Earl 

Dudley’s iron has this day (Feb. 14) been advanced £1 per ton.” 

This brings the price of Round Oak bars to £14 12s. 6d. The cir- 

cular of Messrs. Barrows, also to hand on Saturday, makes the 

price of that firm £14. The Earl Dudley and Messrs. Barrows, 
against all others, advanced finished iron £1 at the last quarterly 
meeting in Birmingham on the 9th of January. Since then their 
example has been followed by the other members of the trade. 
They now again take the lead with another twenty shillings rise, 
and the rest will have to follow. What prices will become before 
long may be inferred from the fact that bars are £2 dearer 
than they were a _ twelvemonth ago, and yet the £12 
of last February became £16 in July last year. If 
prices are to advance this year as they did last, then by the close 
of June and the beginning of July this year the market bars of 

Staffordshire will be £18, and Earl Dudley’s make £18 12s, 6d. 

£16 stopped the trade of last year. If so, then, however much 

iron may now be in demand, quietude must come back much 
earlier than last year. Nor are the exorbitant prices for bars the 
most noticeable. Sheets (singles), which were £13 in London in 

February last year, are now quoted £18 and £19 at the works 

when a quotation can be got, but it is difficult to obtain a quota- 

tion for either sheets or plates. In respect of both the circular of 

Messrs. Barrow says: — ‘‘Plates and sheets must be open to 

special arrangements.” 

Prices are to-day (Thursday) a good 20s. dearer for most of the 
descriptions of finished iron chiefly in demand than they were 
last week, and for coal and slack 2s, advance is firmly demanded. 
Moreover, great difficulty is experienced in getting orders booked 
for more than exceptional cases. £14 was asked for bars on most 
hands; some might have been obtained at £13 10s., but £13 was 


Messrs. E. P. and W. Baldwin, of the Wilden Ironworks ; 
Messrs, Knight and Co., of the Cookley Works ; and the Hope 
Company, of Tipton, with some other makers of best thin sheets, 
who did not advance their quotations on Birmingham , senegal ma 








but united with those ironmasters who desired to keep prices 
unaltered, last week advanced £1, making their si & £19. 
To-day they withdrew all former quotations. Messrs. E. P. and 


W. Baldwin’s circular, to hand this morning, says: ‘‘In conse- 
quence of the enormous advance of all raw materials we are 
reluctantly compelled to withdraw our prices for the resent ; but 
we shall be to quote you special quotations if you will be 
kind enough to favour us with your inquiries.” 
The Ce: eh Comets ere, still quote £19 for singles. 
fi and si 


great is the difficulty in getting quotations for finished | 


iron, out of seven firms from whom plates were sought six 
have said that they cannot accept more orders ; and the seventh 
asks a price which is virtually prohibitory. Makers will not book 
even 50 tons of plates; and for» few tons of good q 
ton is Only those makers of sheets who 

en 


mined that they will not be without orders wh 
turns are accepting orders ; but even makers who are thus 
posed cannot undertake to deliver at any specified time, and 
are accepting orders in terms which the merchants 

* five ways to get out of them and one to perform them. 


- 


are not only strike clauses, but breakage of machin 
like contingencies are now stipulated as a valid bar to 


carrying 
out of a contract. Masters never seemed to have so little confi- 
dence in their ability to forecast the future. Their difficulties | 130s. per 
arise in the main from the reluctance of the colliers to do honest } 
work, and from the uncertainty as to what may be the demands of | of work on the hands of makers is concerned 


the ironworkers to make a fresh wages bargain a few weeks hence. 


and such | manufactured iron no quotations are obtainable. For ordinary 


bars as much as £14 per ton was asked, there being nothing under 
£13 10s., and for No. 3 foundry pig iron the figure stood at about 
ton. 

At present there is nothing to complain of so far as the amount 
n ; but there is, of 
t of grumbling at the scarcity of fuel. 





| course, @ 


Employers spoke very strongly this (Thursday) afternoon of their | At many establishments a serious interference with the output is 
want of confidence in the men. It was evident that they are | being the consequence, and 2s, to 3s. per ton above the published 
determined to be in a position firmly to demand obedience to rea- | prices is being offered to secure a supply. For steel and iron of 
sonable terms in future agreements. The conduct of Mr. Robert | all descriptions the demand is heavy, and there is a prospect of 


Heath, the extexsive ironmaster of North Staffordshire, in closing | this increasing, as 8 seem disposed, 
one of his works rather than yield to the hypocritical complaints ; enter into contracts before prices are still higher ; 


of his men, is being much applauded. 


The colliers have gone to work on the West of Dudley on their 
masters’ terms, namely, an advance of 6d. per day. This will 


bring their wages up to 5s. 6d. per day for eight hours, which is 
the highest scale ever paid to thick coal colliers in this district. 


It is hoped but past experience does not lead to the expectation | 


—that the increase of wages will induce the men to attend more 
| regularly to their work. The masters would have given the full 
| shilling which the men required if they had believed that, 
| by giving it, the men would be induced to display less 
| irregularity; for it is not so much a question of remu- 
| neration as a question of coal just now. The price of coal 
has been altered since the concession to the men, so far as it 
relates to fuel for works purposes. On Wednesday a circular was 
received from Mr. E. Fisher Smith, representative to the Earl of 
Dudley, announcing that the prices of coal per ton of 2240 lb, 
at the Old Park, Himley. Wallows, and Saltwell collieries of the 
Earl of Dudley, would be as follows:—Best thick coal, 20s. 6d.; 

(or ls) coal, 16s. 6d.; lumps, 15s, 6d.; black coal, 
14s. 6d.; screenings, 11s.; black screenings, 10s. 6d.; engine slack, 
8s. 6d.; black engine slack, 8s. These quotations are the same 
as in the last circular sent from the Priory offices, with the ex- 
ception of those referring to slack, and show that on the west of 
Dudley no alteration in prices is yet to be made, Another cir- 
cular, bearing the same date (Feb. 18th), gives the following list 
of prices for coal at the Coneygre, Foxyards, Rounds Hill, Deep- 
fields, and Rocket collieries, on the eastside :— 





Into carts for 





Thick coal Into boats. houssheld use, 
Best coal © 00 of es 21s. 6d. o. 22s. 6d. 
Common coal .. ss «+s os of 20s. Od. 21s. Od. 
Furnace coal vb 08 17s. Od. 18s. Od. 
Black coal .. «2 «+ ce 13s. Od. lds. Od. 
Lumps .. co os «+ os lés. 0d. .. oo. 178, Od. 
Engine slack © se ee Os. 0d. . 9s. 6d. 
Fine slack .2 .. cf of ce 5s. 6d. oe 5s, 6d. 

Heathen coal Into boats. 
Coal co ce 0c 08 e868 08 06 @0 ce «ce c¢ veo oo I 
LAMMAPS cc cc ce ce ce co 00 08 08 co cf of oo 368 
Engine slack oe 40 06 06 oe 08 of oo co =O. 


Ironstone is to-day 10 per cent. dearer than it was a week ago. 
The rise is defended on the und that the advance to the col- 
liers has necessitated a similar advance of 6d. per day to the 
miners who get ironstone. 

There was a semi-private ting on Wednesday afternoon in 
the Wolverhampton Town Hall, upon the Hartley balance. They 
were the trustees of the fund who assembled, and the mayor of 
the borough, Mr. Isaac Jenks, ironmaster, was the chairman. 
The meeting arose out of the refusal of Mr. Frederick 8. Shenstone, 
late representative of the Earl of Dudley in this district, to si 
the cheque for the paying over of £1000 to the fund for 
the relief of the sufferers by the Pelsall Hall Colliery dis- 
aster. Mr. Shenstone’s views were conveyed in a letter to Mr. 
T. Thorneycroft, which was read. The letter concluded :—‘“‘I 
have no sort of intention to resist the resolution passed by so 
many of my old friends, but as I cannot concur, I will abide 
by whatever my cousin—Mr. Fisher Smith—may adopt in m 
absence.” Much regret was expressed at the decision to whic 
Mr. Shenstone had come, and it was resolved : — ‘* That, in 
order to carry out the unanimous opinion of the committee, 
and also of the Iron Trade Association, that the £1000 should 
go to the relief of the sufferers of the Pelsall accident, which 
Captain Shenstone declines to carry out, he be respectfully re- 
quested to resign his trusteeship to the Hartley balance fund.” 

The trades of Birmingham are being interfered with by the high 
and advancing prices of iron and fuel. At present the leading 
works of the town and the immediate district are fairly employed; 
but alike on export and on home account orders are now visibly 
slackening. Manufacturers, as well in the district as in Birming- 
ham, are disinclined to advance their quotations when it can be 
avoided, but when prices depend altogether upon the quotations 
for iron changes are imperative. 

Amongst the hardware manufacturers who have sent out circu- 
lars notifying an advance in the past few weeks stands Mr. George 
Hughes, of Temple Works, Wolverhampton. Mr. Hughes is a 
manufacturer of ships’ chandlery and hinges. In his ci dated 
Tuesday last Mr. Hughes says:—‘*‘ Alterations in the prices of 
iron and fuel compel me to address yeu. From this my prices of 

sold net will be advanced 2s. per cwt., and all discounts will 
reduced to increase gross prices in the same ratio.” 

The whole of the wrought nailmakers—horse and common—in 
East Worcestershire and South Staffordshire are agitating for an 
advance of 3d. per thousand on horse-nails, and 10 per cent. on 
common nails. The men and women engaged e the present 
high price of fuel and provisions as the reasons for the step taken. 

The bn ge of the Birmingham Wagon Company, which will be 
presen at the meeting to-morrow (Friday), ome a revenue 
balance of £44,648, including £2373 brought forward. After 
deducting an interim dividend of 10 per cent. per annum paid last 
August, there is a balance of £34,900. With this it is proposed 
after paying 6 per cent, preference shares, to divide 10 per cent. to 
the original capital, together with a bonus of 24 per cent. ; carry- 
ing £4919 to depreciation, and buildings, and machinery, £13,617 
to reserve and depreciation, and £3241 to the credit of the revenue 
of the current year. The reserve and depreciation fund will 
new have been raised to £100,000. The of wagons held b 
the company numbers 7593, all let. The directors ref i 





er wi 
satisfaction to the passing last year of the Act of Parliament, 
which they initiated, to protect railway rolling stock from distraint 
whilst upon hire. 

Mr. Henry Van Wart, the head of,the well-known firm ofjAmeri- 
can -merchants carrying on business in Summer Row, Birmi 


Saturday morning. The gentleman who was by birth an 
American, had attained the advanced age of ninety, and up to 
within afew weeks of his death has attended 
ness. His establishment is one of the oldest in the town, and has 
connections all over the world. Mr. Van Wart was one of the first 
aldermen elected under the Charter of In i was a 
borough magistrate, and was one of the fi ers of the Town 
Exchange. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
THE IRON TRADE: Unsettled feeling on Manchester Exchange ; The 





amount of work on hand—NEW SINKINGS FOR ORE—THE COAL 
SUPPLY: Further advance in prices, and demand for increased 


wages. 
No little apprehension is now being entertained in the iron trade 
ee ae — © Scar on 
various difficulties w! are threatened scarcity 

and the disturbances in This unsettled 
trade done on the Man 


died at his residence, aye road, Edgbaston, at ten o'clock on | 


;_ | the matter of finding a 


, where 





icable, to 
at makers, as 
| a rule, are already too fully engaged. For bolts, nuts, and screws, 
| there is an improved demand, and prices are stiffer. In the 
| machine-making departments there is a great deal of work on 
| hand, but makers seem generally to be pretty well bought for their 
| present engagements. 
The new iron shipbuilding company at Barrow is doing well, 
| and the trade generally is largely supplied with orders. 
| The next dividend of the Wigan Coal and Iron Company, which 
| will be shortly declared, is, I hear, to be at the rate of either 12 

or 12) per cent. 

New sinkings for ore are being carried out in the north-west, 
| an 1 districts hitherto unexplored are proved to abound with ore 
| of excelient quality, and capable of being worked under profitable 

circumstances. 
| The supply of coal continues far below the demand, and the 
| shipping interests of Liverpool are in danger of suffering serious 
| inconvenience through the difficulty of obtaining fuel sufficient to 
| meet their requirements. In the Wigan and St. Helens districts 
| a further advance of from 2s. to 3s. per ton has beea announced 
this week, and Yorkshire coal is selling in Manchester at 35s. per 
toi 


n. 

In the Wigan and St. Helens districts the miners—who number 

| about 15,000—will, I hear, on Monday send in notices requesting an 
advance of 15 per cent. The men in the above districts are working 
badly, and about eight days per fortnight is the average time they 
are down the mine. 





| NOTES FROM SCOTLAND. 
| (From our own Correspondent.) 


| THE GLASGOW IRON MARKET: Limited business but continued high 
| prices: A delusive appearance of strength: greater scarcity of 
tron —--A NUMBER OF FURNACES DAMPED DOWN—MAKERS’ RATES, 
—EXPORTS AND IMPORTS: Falling off in shipments—DvULNESS 

IN THE MALLEABLE TRADE—THE COAL TRADE: Another rice in 
| prices: Continued dearth of fuel, and high rates in the northern 

counties ; Coal-cutting machines in place of manual labour : Some 

Sresh disputes among the miners : higher wages asked : Restrictions 

in the output : Miners’ conference in Glasgow. 

WARRANTS are selling in the Glasgow market at the full rates of 
last week, and there has been on the whole an active business, 
although it has been limited in extent when compared with that 
of more recent and more prosperous times. On Friday the market 
opened at 137s. 6d. cash, and went on improving, the closing 
prices being, sellers, 137s. 9d. cash ; buyers, 137s. 6d. Business 
began on Monday on slightly easier terms, and prices receded to 
136s., but in the course of the sd the quotations rose to within a 
few pence of those of Friday. The market was quieter on Tues- 
day, and the tendency to pen was repeated, with the upward 
turn at the close as on the previous day. 

There is thus in reality scarcely any alteration in prices. The 
high prices give an appearance of strength to the market which 
is somewhat delusive, as the turnover of iron is but small and the 
stocks still diminishing, while the production shows hardly any 
improvement. Indeed, iron has actually been getting more scarce 
for the past week, and at one of the more important works no 
fewer than six furnaces were damped down a few days ago. 

The quotations of makers’ iron may be given this week—it will 
| be seen that they are generally maintained at the rates of a fort- 
night ago :—(artsherrie, No. 1, 1658.; No. 3, 140s. ; Coltness, 
| No. 1, 160s.; No. 3, 142s.; Summerlee, No. 1, 160s.; No. 3, 
| 138s. 6d.; Carnbroe, No. 1, 150s.; No. 3, 140s.; Langloan, No. 1, 
| 165s, ; Calder, No. 1, 165s.; No. 3, 140s.; Glengarnock, No. 1, 
| 150s.; Ne. 3, 140s.; Eglinton, No. 1, 140s.; No. 3, 138. ; Dalmel- 
lington, No. 1, 140s.; No. 3, 138s.; Carron, No. 1, 160s.; Shotts, 
No, — 6d.; No. 3, 140s.; Kinneil, No. 1, 147s. 6d.; No. 3, 
137s. 6 

There is a continued falling off in the shipments from nearly 
all the Scotch ports, the aggregate decrease being very consider- 
able. For the week ending 15th inst. they amounted to 8050 
tons, being 2487 less than in the previous week, and showing} a 
decrease, as compared with the corresponding week of last year, of 
4028 tons. The total decrease on the present year to date 
amounted to 16,222 tons. The imports at Grangemouth of 
Middlesbrough pig iron -last week were only 390 tons, being 280 
less than in the —— week, and not nearly one-half of those 
of the corresponding week of 1872. 

It need scarcely be said that dulness in the malleable trade con- 
tinues, and so long as pigs remain and dear no 
material change for the better can be looked for. The business in 
finished iron of all descriptions is, therefore, very small, and un- 
remunerative alike to seller and buyer. There are fewer inquiries 
for plates, and the epee are nominally unaltered. An advance 
has taken place in the value of bars and angles, but the orders are 
confined to the most pressing necessities. 

Since my last letter an advance has taken place in the price of 
allkinds of coals, the rise being from 2s. to 4s. per ton. In the 
West of Scotland great dearth has been experienced during the 
week, and, as noticed above, several blast furnaces had to stop for 
want of fuel, Several coalmasters who kept down their prices at 
the stores while the strike was at its height, and turned over an 
immense quantity of material in consequence, have now been 
obliged to announce an increase of from 3s. to 4s. per ton, as a 
result of the failure of stocks, and supplies are now only to be had 
from hand to mouth. The demand at all the pits is large, and in 
the mining counties especially it is found all but 
impossible to implement the most pressing orders. The means of 
| transit are still inadequate, and there is considerably difficulty felt 
, in supplying orders for shipment. In the northern counties of 
| wer a ge en there are no mines, the price per ton is 10s. to 14s. 
| higher than in the south. 
| There appears to be a strong feeling gaining ground among the 
| public that there is a want of enterprise coalmasters in 

i mechanical 











| miner. 


lt is now pretty 
may be success, 
Se She Gee Sane aeaiee. The great Gartsherrie 


-_ as is now 

| ines to advantage and turning out during the night with one 
' machine, attended by only three hands, a number of tons equiva- 
lent to the usual uction of forty men. The question is naturally 
asked, Why is the example not generally followed ? 


A few stoppages have again in several districts on the 
Cee See One of the oldest firms in the country made 
a reduction of ls. per day i miners, and a 


~ ty their 
turnout has been the result. Larkhall miners remain 
out, and threats are again heard from the eastern districts that if 
the wages are not increased a strike may ensue. The eastern men, 
pot te gr more industrious than their brethren in the west, 
wi they threaten, they generally continue at work. 
Where the pits are st work the practice of restricting the output 
tage i See so Sn nee. 
the weekly conference at on Tuesday it was resolved 
—‘*That a decided move be made by the men to obtain back the 
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THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: High prices, great activity, but 
preparations -for stopping furnaces—THE COAL QUESTION—THE 
DANKS PUDDLING FURNACE AND THE IRONWORKERS—ENGI- 
NEERS AND SHIPBUILDERS—THE WIRE AND NAIL TRADES. 

THE Cleveland iron trade is drifting into a most anomalous 

position. For all kinds of iron there is a good demand, and prices 

are higher than they have ever been, yet it is possible there may soon 
be a general depression of business throughout the North of Eng- 
land. At the weekly iron market at peor ige o on Tuesday 
there was not such a large attendance as usual. I found that the 
reports of the actual condition of trade were very conflicti Most 
of the makers and brokers were of opinion that there was little altera- 
tion of the state of things, while others said that prices were rather 
firmer. Another section said that there was now a turn in the 
tide, and the market was falling. I could not find that there 
was any change in prices from those that we publish in our current 
list. In actual transactions, there is, of course, always a varia- 
tion from the printed quotations, the parties doing business being 
guided by the quantity required, the time and place of delivery, 

and the mode of payment. I heard of a gentleman buying a 

rms of No. 1 pig at 120s. per ton cash. This buyer was so 

situated that it was a matter of absolute necessity that he should 
have pig iron immediately, He therefore went toa maker who 
wes able to sell, and with a bundle of £5 notes in his 
hand made the purchase. Had the seller asked a higher 
price, no doubt the purchaser would have given it. ut 
the exorbitant rate of fuel to which I have so frequently alluded 
will soon change the aspect of affairs. As an illustration of the 
nae condition the trade is in at present, I may state that the 

)arlington Iron Company find that it will pay them better to stop 

their puddling furnaces, continue their blast, and sell the pigs at 
the market price instead of working them into manufactured iron. 
This reveals a most unsatisfactory state of things. There will 
speedily be an end to this mode of doing business, because so many 
firms intend stopping their puddling furnaces altogether if the 
price of fuel is not vo thee Some of the London newspapers have 
got into a fog about the prospects of the iron trade in the North 
of England, and have been furnishing their readers with some 
singularly misleading statements, which have caused a great deal 
of anxiety amongst the uninitiated. It has been repeatedly stated 
that 300 blast furnaces were going to be extinguished. Now, 
there are only about 140 blast furnaces in the whole of the North 
of England. and every available furnace is at work. Those who 
are building new furnaces are hurrying on the work, so that they, 
having made their contracts for fuel before the + rise, may 
get pig iron into the market and reap the benefit of the prevailing 
high rates. It is true that a local trade paper computed that 
unless the coal trade took a turn eens three hundred 
puddling furnaces might be stopped. The exact number 
of puddling furnaces which may be discontinued cannot 
be ascertained, but that there will be a large number is cer- 
tain. Already, at various works, several furnaces are idle, and 
I am in a position to mention that, in addition to the West Marsh 
Works, Middlesbrough, which I stated a fortnight ago had given 
notice to their puddlers to leave, Fox, Head, ath. the Co-opera- 
tive Ironworks, Middlesbrough, intend stopping a number of their 
puddling furnaces. The other firms who contemplate ially 
discontinuing work are the Britannia Iron Company, Mid- 
dlesbrough, the North Yorksbire Iron Company, South Stockton, 
and the Darlington Iron Company, Darlington. Indeed, all the 
iron manufacturers who are not directly connected with col- 
lieries, or who have not good contracts for their fuel, will 
most certainly to a larger extent stop their puddling furnaces until 
they can obtain coal at a cheaper rate. e London coal market 
is falling, but it is well known that this is no guide to the condi- 
tion of the coal trade in the country. In a great measure the 
London market fluctuates with the weather, which favours or 
prevents the arrival of ships in the Thames from the cval ports. 
Coke in Middlesbrough is now quoted about 45s. per ton. There 
is no doubt that the stoppage of a few ironworks will alter the 
condition of the coal trade, providing, as I said last week, the 
pitmen do not further restrict the output at the collieries. The 
Bearpark Coal Company have commenced operations in their pit 
near the city of Durham. In different parts of the North sink- 
ings for coal are going on, and it is expected that in a short time 
several new pits will be at work. 

Under the present circumstances, with labour and fuel so ex- 
pensive, more than usual interest is manifested in the Danks 
furnace, which economises both labour and fuel in puddling iron. 
It is very satisfactory to know that the ironworkers are not 
opposed to the introduction of the Danks furnace. Messrs. 
Hopkins, Gilkes, and Co., Middlesbrough, have signed an agree- 
ment to pay their men 14s. per day or shift for working the 
Danks furnace. I have visited those works several times lately. 
The necessary appliances, such as big tongs, big bogies, &c., have 
been introduced to work the Danks furnace, and already, with 
the little practice the men have had, they are better able to deal 
with the ** blooms ” about half a ton in weight. 

The coal question is a very serious matter for steamship owners. 
Notwithstanding the heavy extra price of fuel, however, the Tyne 
Steam Shipping Company of Newcastle, whose meeting of share- 
holders is held this month, will be able to pay such a dividend as 
wiil make their rate for the year 84 per cent. 

Engineers are fairly busy, and shipbuilders have still a good 
deal of work on hand. Since the beginning of the year, however, 
os high prices of iron have had the effect of stopping orders for 
ships. 

There is a good demand for bolts and nuts. Owing to the 
scarcity of coals and the high prices, the wire trade is not in such 
a satisfactory state. The nail trade is very brisk, and ironfounders 
have a large number of castings on hand. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

TUE FUEL QUESTION: Prices and the proposed remedy — MEETING 
OF THE STEAM COAL-OWNERS ASSOCIATION : T'he price of coke— 
FUEL-SAVING CONTRIVANCE’— THE CERTIFICATE QUESTION—AN- 
OTHER PROBABLE APPLICATION FOR HIGHER COLLIERS’ WAGES— 
STATE OF THE STAPLE TRADES—YORKSHIRE IRON — EDGETOOL, 
ENGINEERING, AND OTHER TRADES— THE RAZOR AND SCISSORS 
TRADES. 

Tue all-absorbing question of the day in both domestic and busi- 

ness circles is that of the price of fuel. Every one condemns the 

exacting conduct of the coalowners or m ts, and advocates 
the urgent necessity that exists for some measures being taken in 
order to bring down the present abnormal rates to something like 
reasonable limits, but no one has, as yet, made a suggestion that 
will bear close examination. The favourite idea is that a very 
heavy export duty tee ton should be put on coal, but those who 
favour this idea should remember that by existing commercial 
aa the hands of Great Britain are tied i i until 
1876. i i 


then is to be done? M 
suasively much, I think, but legally and compulsorily absolute! 
i Practically we can do nothing but adopt all 


the nation at large, as they are now doing, then the nation through 
Parliam 


its representatives in ent ought to interfere for its own 
protection. Since my last writing some of the local 
owners have again ced their —— me ae. 


advan 
to 4s. ton f eral kinds of 
vad Ie. “At it cam be had in limited 


coke is also ible. At present 
uantities at Seas £2 per ton. At the Kilburn Colliery, 
has taken aga rices now 
and ber 


E are 


t 

erbyshire, an advance of 2s. per ton 
ee pg 
co t two ago any quan 

ton. In the Dronfield district another des of several shi 

ton is imminent, but will not when made be anything like what is 
almost daily offered to local 


These latter are buying coal at from to 22s. per ton at the 
pit’s mouth in De: ire, and after pa 8s. 1d. per ton for 
carriage, are advertising, or selling, the same coal at 42s. 
to 50s. per ton! The demand h is certainly enormous 


to my knowledge, and I hear of coal merchants who are 
to obtain supplies for their regular customers for more 
than a week at a time. Des 
to the same end, I shall not be c 
coal reduced in price within a fortnight from this date. A good 
many anecdotes are afloat anent the enormous profits of the coal- 
owners at this juncture, and an amateur correspondent of a 
Sheffield newspaper gravely informs those who read his production 
that ‘‘last year one noble lord derived a million sterling from his 
mines,” and that a colliery firm near are clearing over 
£400,000 a year!” These are, doubtless, somewhat exaggerated 
statements, yet I doubt whether they are far above the actual 
fi 


Up to the time of writing no other meeting of the Steel Manu- 
facturers’ Association has held, and we may therefore con- 
clude one of two things—that the steel trade is a or 
that the manufacturers are thoroughly convinced that they could 
9 hope to influence the colliery proprietors in the way they wish 
to do. 

On Tuesday evening a largely attended meeting of the members 
of the South Yorkshire Steam Coalowners’ Association was held at 
Barnsley to consider the present demand for and price of 
Mr. Stewart (Lundhill) was called to the chair. After the 
question had been well discussed, it was resolved to make no 
alteration in the present price of steam coal, which ranges from 
18s. to 19s. at the pit. Some members expressed an opinion that 
the London merchants were now clearing £1 per ton—a profit 
more than the actual cost at the collieries. It was stated that the 
demand for steam coal is large enough to take every ton that 
ean be raised e ‘ 

On Tuesday the members of the Durham, Yorkshire, and 
Derbyshire Coke Manufacturers’ Association met at the Victoria 
Station Hotol, Sheffield, and arrived at the resolve not to 
increase the present price of coke, unless the miners demand and 
obtain a further increase of wages. Coke now commands from 
35s. to 40s. per ton. 

The fuel-saving contrivance of Mr. John M. Stanley, referred to 
in your last week’s Wolverhampton letter, is already in use in 


workmen in the employ of the Messrs. Brogden returned to work. 


These number 4000 men. The works are generally known as the 
ee eee ap us some time ago, when a 
limited liability company was formed and 10 per cent. guaranteed 


com 

years, The output of coal on the property is about one 

million and the a a of colliers emp oyed . There are 
a furnaces, i ae -_ mill 

furnaces, four f seven rolling mi us presenting a 

compact and a hopeful establishment, certain under its new enrol- 

ment to achieve a fair measure of success. 

Mr. Trump's scheme on the part of the Blaina Company has 
either fallen through or is in abeyance. Mr. Menelaus, on the 
part of the Dowlais Company, has held a meeting of the colliers, 
and in a frank and honourable way sought to bring them to 
common sense action. ‘If they went in to work and relied upon 
the honour of the masters they would find themselves better off 
than was anticipated.” But no; the men wanted a compromise— 
5 per cent, reduction instead of 10, and union influences bein; 
strong, the meeting broke up with the pithy proposition that ‘‘ We 
do wait for better offers from the masters.’ we 

Again I must repeat that it is a thousand pities the great coal 
and iron industries of South Wales is in such a ytic con- 
dition ; and yet could we but see how it might be applied, one 
touch only of the galvanic battery of wise and earnest mediation 
would set anew in vigour the now torpid condition. 

It is my province to shadow forth the outline of a great 
project. At present the coal trade in London is confined toabout 
twenty men, and there is no doubt but that the coal market has 
been “rigged.” Our ironmasters will, I imagine, dispense in a 
great measure with their miners. Already, at Dowlais and 
Cyfarthfa, the plates are being Sebsed, and eventually 10,000 
ironstone miners in Wales will be at liberty to go into the coal 
mines, where they will earn much more money, and, by filling the 
collieries, increase most materially the output. Then the iron- 
masters will enter into the trade and the price will drop to a 
reasonable figure, ¥ 

The iron trade of Wales is destined to some startling 
Furnaces for the use of Spanish ore are projected on the Kast 
Moor, Cardiff. Dowlais and Ebbw Vale have it in contemplation 
to erect more furnaces in Spain, but it is uncertain yet what 
course will be taken. . 

As I stated in my last, the make of iron is nil. Repairs are 
being carried out at nearly all the ironworks, and then, 
fortunately, a large number of men get some little employment ; 
but the distress is great, and the lower class of workmen and Irish 
labourers suffer considerably. The better kind of ironworkers 
have found employment freely in the North. . 

The coal yield continues , and prices show no signs of fall- 
ing. France, Alexandria, and the various coaling stations take 
large quantities. Tellefsen’s quotations are :—Rhondda Merthyr 
smokeless steam coal, freight on board at Cardiff, 23s. 6d.; Hirwain, 
22s. 6d. ; Rhondda Resolven, 22s, ; No. 3 Rhondda for swelling, 
21s. ; No. 3 Rhondda coke, 42s, 6d; rails are not quoted, but 
the statement is that prices will range above £12 when the mills 
get in operation. I regret to recall the death of Mr. Louie, 
of the Powells Duffryn Collieries. ‘The case brought by 





this district. I believe Messrs, Firth and Sons (stee fa 
turers) and other firms have adopted it in their works with satis- 
factory results. 


The underground colliery managers and viewers have had an 
important meeting at Wakefield on the certificate question, and 
have resolved to send a deputation to Mr, Bruce in order to 
ee the grievance under which they now labour. 

n speaking at Sheffield, on Saturday last, Mr. Philip Casey, 
one of the secretaries to the South Yorkshire Miners’ Association, 
hinted that the South Yorkshire miners would “‘go in” for 
another advance of wages almost immediately. I believe. the 
matter comes on for discussion on Monday, and that the proposed 
rise will be equal to 15 per cent. The other secretary, Mr. Nor- 
mansells, when at Kilnhurst the other day, denounced the exor- 
bitant profits of the London coal merchants as a system of plunder 
whilst at the present ‘‘ shameful pitch.” 

Little change is noticeable in the condition of the staple trades 
of this town and district. The bulk of the — ills, rail, 
plate, and sheet mills, and forges, are well employed, as also are 
the leading firms in the steel trade. Tool pve plough plates of 
steel, steel hammers, and Bessemer blooms, are largely exported. 
Mushet’s special tungsten tool steel made by Messrs. Osborn and 
Co., Sheffield, is in good demand, a remark equally applicable to 
the patent crucible steel manufactured by Messrs. Vickers, Sons, 
and Co, (Limited), Brightside. The last-named firm also do a 
heavy business in steel bells. 

Some brands of Yorksbire iron are dearer and more difficult to 
obtain. Lowmoor and Bowling brands are about £1 dearer than 
a short time back. Yorkshire pig is in fair supply, and prices have 
no apeees upward tendency. 

idgetool manufacturers are yet fairly busyon home, colonial, and 
continental orders. The engineering establishments with one or 
two exceptions are fully occupied, and the saw, file, shear, and 
minor industries exhibit no signs of diminished activity. 
razor trade is much hindered by the restrictive policy of 
union, which absolutely prohibits apprentices being taken except 
under certain strict limits, in order to keep up wages. The 
scissors trade is similarly situated, with the additional fact that the 
grinders are asking for an advance of about 30 — cent.; these 
latter are said to contemplate the formation of a co-operative 
society for making scissors, with a capital of £1000 in £1 shares, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


Liynvi Works : Messrs. Brogden accept the union terms : Terms 
of the proposal ; Particulars of the works—Tue Buaina CoMPANY 
PROJECT—HONOURABLE TERMS OFFERED BY Mr. MENELAUS, 
DowLaIs WoRKS—CONFERENCE AT CYFARTHFA: Great project 
of the leading ironmasters—LONDON COAL MARKET—DISCON- 
TINUANCE OF IRON MINING—METAMORPHOSIS OF MINERS INTO 
COLLIERS—NEW FURNACES FOR SPANISH ORE: Probability of 
Surnaces being built in Spain—ReEPains OF THE OLD WELSH 
FURNACES—MIGRATION OF LABOUR—COAL INDUSTRY: Latest 
quotations— DeaTH OF Mr. LovuigE— IRONMASTERS AMI) THE 
RATES, 

IncrpEnt follows incident with such rapidity that it is difficult to 

keep pace. It has been foreseen that the first members of the 

Ironmasters’ Union to give way would be Messrs. Brogden. 

From the first Mr. A. Brogden has exhibited a strong desire to 

arrange matters, and when the double shift system was mooted by 

him as opening out an advantag lution of the difficult; 

many others thought he had made a telling hit. But the old 
workmen, from the first wedded to the old style of working, could 
not be induced to support, and the thing fell through. bi is was 
the ee — to the observant looker on, it was evident that 

Mr. Brogden not the support ‘of the other ironmasters, and 

hence his secession and the action of Saturday last were quite 

see ened At ss ee meeting held oo Tondu on rong A the 
essrs, en m pre-arrangement, Messrs. Halliday, Picard, 

Kane, and ee and a . Pg the as workmen of 

Maesteg were presen r. Halliday, at this meeting, 

submitted the following ultimatum of the union :—(1) That e 











the overseers of Merthyr against the iron-masters for non-payment 
of the rates was tried on Wednesday, and resulted in the success 
of the overseers. 

The Cyfarthfa workmen met Mr. Crawshay on Wednesday by 
appointment. His offer was: return to work on the reduction of 
10 per cent,, and in six weeks that shall be revised. The decision 
of the men on the return of the delegates was violently against 
Mr. Crawshay’s proposal, A resvlution was passed to the effect 
that no farther communication should be opened with Mr. Craw- 
shay until he condescended to write in his own hand to request it. 
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EGYPTIAN RAILWAY. 

CIVILISATION was never in the history of the world more 
dependent upon one thing than it is now upon the facilities 
of communication. In the Roman era the construction of 
roads was rightfully considered no Jess important than the 
building of fortresses, and to this day “ Roman roads” are 
common wherever the legions conquered. But the railway 
and steamboat of modern life are so great an advance upon 
the locomotion of previous ages that 
necessary facility for the civilisation that exists, but are 
themselves the greatest of all civilisers. They are not a 
tage force, but an originating, ive, and never- 
failing creator. The roadmakers of bygone times could 
but subdue already inhabited countries. They never 
attained to that greatest of all conquests, of converting the 
aspect of apparently boundless and untrodden regions into 
fertile, populated, and civilised countries. Yet this is what 
the steam engine has done, and is now doing, for the vast 
=e ——— and Australasia, and this it is that is 
rapidly ing the very condition of the le and 
country of Tndia and Russia. Before the oo and 
enduring achievements of mechanical science all rulers and 
peoples are bending the knee. They all wisely court its 
aid. Some with ready steps sought and obtained its assist- 
ance at an early period, and now enjoy the reward of ever- 
increasing prosperity, but in various degrees all are pursuing 
the same course. The Pacific railways of America have 
alone proved pas enough to solve the two great diffi- 
culties of the Indians and the Mormons. The Intercolonial 
Railway is rendering a similar service to Canada. The 
holding of India with the firm hand of a wise but resolute 
possessor is secured by railways which annihilate space and 
multiply forces. In Russia inaccessible districts are bein 
united and fertilised, and in the various countries of Sou 
America hitherto untrodden lands are by the railway 
rendered available for the surplus population of more 
crowded nations. Indeed, railway enterprise is a cure for 
sew all ~ gar remy roblems of modern life. 

overty, revolution, brigan , religious persecution, and 
suiehieauiestiies disappear before this lien werful agent. 
Railways would remove the difficulties of Italy, Greek 
Spain, and all other countries if resorted to in a liberal and 
competent spirit, for facilities of communication, the inter- 
change of ideas, and the development of commerce are the 
sure pioneers of civilisation and pro; 

Such are the reflections su by a consideration of 
the social, political, and commercial necessities of Egypt, 
in view of the grand schemes of railway and river commu- 
nication which the enterprising and zealous sovereign of 
that country is understood to have in contemplation. 
What has been done in the past is a stimulus to further 
achievements in the future. Twenty years have sufficed 
to spread over the Delta of Egypt a network of not much 
less than a thousand miles of railway. The development of 
material prosperity, and the improvement of the social con- 
dition of the people, have followed these modern works. 
Of these results the increase in the population and in the 

ublic revenue are undoubted evidences. But while much 

been done, still more remains to be accomplished, and, 
as we have said, plans are maturing for an important addi- 
tion to the railway facilities there. Separated from Egypt 
proper by a thousand miles of impassable navigation and 
arid, sandy deserts, lies the fertile province of the Soudan 
of Western and Northern Abyssinia, lands equal in extent 
to Egypt. To overcome these intervening obstacles is the 
task the Khedive has set before himself. If the reader 
will take a map of the country, he will see that the fertile 
districts of the Delta of Lower and Middle Egypt extend 
in gradually diminishing width far above Cairo to the site 
of the ancient cities of Thebes and Luxor, and even to 
the first cataracts, a distanceof about five hundred milesfrom 
the Mediterranean coast. This is Egypt proper, and 
throughout this length and breadth the river Nile affords 
ready means of transit. But at this point the cataracts of 
Assouan oppose an inflexible barrier. Passing these there 
is a long stretch of navigable water till the village 
of Wady-Halfa is reached, where are the second cataracts. 
Here the aspect of the valley begins to change. A rocky 
country—principally ite—confines the river within 
narrow limits, the arid desert. extends to the water’s edge, 
the navigation is interrupted by a succession of im le 
rapids, and all traffic is conducted by means of canals 
through direct desert routes which cut off the windings of 
the river. At Shendy, however, the country again 
The Nile is once more navigable, and continues so without 
interruption to Gondokoro, close to the Albert Nyanza, 
thus opening out a highway into the very heart of 
Central Africa, where are a teeming la puree waiting 
but an outlet to extend their production and fertilise largely 
extended areas, to augment the industry and commerce of 


E and the world. Some distance above Shendy is 
K » a and erty town with 40,000 inha- 
bitants, which is the capital of the Soudan provinces. All 


the surrounding district is more or less fertile, producing 
coffee, grain, cotton, and other crops, and capable of inde- 
finite cultivation. country is one of the great hunting 
unds of Africa, and abundance of wild animals un- 
doubtedly implies prolific natural —— land fitted 
for cultivation and improvement. yond the immediate 
district of Khartoum this country is occupied by predatory 
and wandering Arabs, who own no allegiance beyond that 
which the arm of the strongest chief can for the time im- 
pose. Abyssinia proper might almost be included in this 
general description, but we are speaking specially of the 
outlying or border lands that belong to no one in il 
cular, and which would certainly be benefited by i 
brought under the strong arm of the i vern- 
ment. Whether such is the intention e Viceroy in 
his recent expeditions in the direction of Abyssinia we do 
not care to consider, but we trust it is, for we are firmly 
convinced that civilisation and the happiness of mankind 
will be oted and not hindered by the annexation of 


prom 
the of Abyssinia which adjoins Egypt. The Khedive 
isnot the man to be guilty of aggre upon. neighbours 
nor oppression at home, but he reasonably desires the 


a. not merely a. 


light of modern achievements shall be let in upon his own 
Te a. ee oe pee 
and we trust the criticism of foreigners will not deter him 
any mace Ham & Seaenaes Bate te Ate, or Amerten to- 


exico. 

To bring about these results the sagacity of the Khedive 
sees well ¢ xt tho musth potas nd taest dura 
agency will be the perfecting of the means of communica- 
tion with the Soudan district. For many years it has 
been the hope of the Egyptian Government one day to at- 
tempt this great work, and never was there so much in- 
terest we in it as now. The Viceroy has striven by 
example, by the distribution of seeds, and by education, to 
stimulate agriculture, but the want of iage has neu- 
tralised much that has been done, and now it is boldly re- 
solved to rise up and frpple with this obstruction to the 
political, oo ; - commercial development of sed 
country. . Fowler, an engineer of t experience, 
been entrusted to devise a in, pa ge ~oae sur- 
veying the whole route, he recommends the evasion of the 
first cataracts by a ship incline to transport boats across 
the neck of land at the base of the horseshoe bend in 
which the river breaks through the ridge of hard granite 
rock that, rising to a height of about 150ft., here impedes 
the navigation. Sir William Armstrong’s hydraulic ma- 
chinery, driven by the force of the rapids them- 
selves, would supply the power n ; and thus 
would be obtainsa an uninterrupted navigation to the 
second cataracts at Wady Halpa. A narrow Indian 
gauge. railway would start hence, run up the valley of 

e Nile, and cross the river by a noble bridge at Kohé, 
and then strike across the desert, where water is ex 
to be found, meeting the Nile again opposite Shandy, 
when a free course would be opened direct to Khartoum 
and the whole of equatorial Africa. Such is an outline of 
this great work, and it is by far the most efficient 
and economical of the plans yet devised: In 
the carrying out of such a scheme more than local 
interests are concerned. t is the natural highway 
to India, and to shorten the time to Bombay by three 
or four days would be an immense boon to England ; 
and this is one object the Viceroy has in mind. The 
beneficial results to Egypt as a nation are, however, the 
primary considerations, and these are likely to be invalu- 
able. Over and above all financial considerations, a rich 
harvest will be reaped in the increased order and security 
of the country, the consequent stimulus to a settled life, 
and the pursuits which naturally thrive in uence, 
and in the increased political importance of Go tino of 
the Khedive. The sympathy of all Western Euro 
will naturally be extended to the project, as promising to 
be the means of aes up Africa to commerce, civilisa- 
tion, and personal freedom, on a scale and with an alacrity 
quite out of the reach of foreign philanthropists or political 
emissaries. 





RECENT EXPERIMENTS ON CARRIAGES AND 
ROCKETS AT SHOEBURYNESS. 


THE strength of the experimental 9-pounder gun-carriage, 
depicted in Tue Encrneger of January 31st has now been severely 
tested at Shoeburyness in the following manner :— 

The gun was fired on February 8rd with service projectiles 
and the service charge of 1]b. 12 oz., the wheels and trails at 
first resting on the surface of the shingle of the beach, and after- 
wards sunk to a depth of 8in. and 6in. respectively, so as to 
check the recoil and throw a strain on the carriage. Three hun- 
dred and two rounds were fired in all. The recoil during the 
first fifty rounds was from 2ft. in. to 3ft. After the next 202 
rounds it had slightly decreased. At the conclusion of the 
firing the lid of one of the axletree boxes had become detached 
from the repeated shocks, but the structure of the carriage was 
uninjured. 

Previously to this, in the Royal Arsenal, a small number of 
rounds had been fired off the carriage, showing that when quite 
free to move, the recoil, with a charge ef 1 Ib. 8 oz., was about 
404ft. The wheels had then been sunk into the ground, and at 
last bedded at 7in. depth against stone paving, so that the gun 
when fired with a 241b. charge, and a 12 Ib. projectile, only 
recoiled 3ft. 1lin. Even these tests failed to injure the carriage. 
Experimental carriages have been constructed on the same 
general principle as that for the 9-pounder, for the 40-pounder, 
and 64-pounder service guns. These were tested in a similar 
way. The 40-pounder, which, with a 7 lb. charge, recoils if un_ 
impeded as much as 28ft., was sunk in the ground about 10in_ 
at the wheels, and fired with a charge of 8} lb., giving, under 
these circumstances, a recoil of only 3}ft. The 64-pounder had 
its charge increased from 8 lb. to 101b., and its recoil decreased 
from 16ft. to 4ft. 10in. by sinking the wheels Sin. in the ground, 
Both these carriages stood well also. These results must be 
considered very satisfactory, and go a long way to establish con- 
fidence in the recent changes in the construction of the carriages. 

More than a year ago we informed our readers that attempts 
to improve on the service rockets were being made in the Royal 
Laboratory under Colonel Milward’s direction. We expressed a 
hope that rockets might not continue to be fired without any in- 
cendiary or bursting charge in their heads, and in the feeble and 
unsatisfactory manner that must be expected to accompany the 
use of the service pattern trough, Experiments have now 
taken place with rockets which promise well. With regard to 
incendiary power, two kinds of heads are now under trial—one 
being simply the carcase head whose disappearance we lamented 
in our article on rockets ; the other is a totally new design, viz., 
a head charged with pressed gun-cotton. 

Gun-cotton, as most of our readers are aware, has been often 
advocated for the bursting charges of shells on the score of 
its strength, but, owing to its liability to explode in the shell 
on the shock of discharge of the gun, it has never been possible 





shock, comparatively 
charge of a rocket, while the liability to ignition on impact is a 








positive recommendation. Hence it is not surprising that gun 
cotton should prove successful as a rocket bursting charge. It 
will be necessary, however, to establish thorough confidence in 
the soundness and keeping qualities of cotton before ferming 
stores of reckets charged permanently with it. 

In addition to this attempt to reintroduce live heads, the 
bodies of the rockets have been modified with a view to improved 
range and accuracy. The conical cavity in the composition has 
been enlarged, so as to give quicker burning, especially at 
starting, the vents at the same time being bevelled out and ren. 
dered less liable to clog. It will thus be seen that there is 
actually less composition in the rocket than before, tne case 
being unaltered ; nevertheless the construction seems to be so 
far improved that at 10 deg. elevation a range of 1312 yards was 
attained with the new rockets, against 1182 yards with the ser- 
vice pattern. At 15 deg. elevation 1600 yards was reached. 

These ranges are by no means good, which may be due ¢o the 
unfavourable weather, rockets being, as we have pointed out, 
most capricious as to their behaviour. Nevertheless, the advan- 
tage is as yet only shown by a iimited comparison on a bad day, 
and we must hope for an extended trial under more favourable 
circumstances. With regard to the gun-cotton heads, they all 
acted well on graze. Whether it would be desirable to depend 
on this, or to adopt a percussion fuze, is a matter for further con- 
sideration. The carcase rockets were tried by the Excellent, and 
gave good results. 

We may add to the above results that the experimental rockets 
have now obtained a very marked superiority in range over those 
of the service pattern, amounting to between 400 yards and 
500 yards at 10 deg. elevation. 





ON THE CONSTRUCTION OF DOCK GAT@S. 
No. III. 

Tue gates shown in plan and section in Figs. 9 and 10 were 
constructed at Fécamp about eight years ago. They belong to 
the class termed compound gates, insomuch as they are built 
partly of timber and partly of iron. The cross beams are 
designed in this manner, but the remainder of the gates cousists 
of wood, and the arrangement of the different parts doer not 
differ from that generally adopted in France for gates of that 
material alone. A full account of the gates represented in 
Figs. 9 and 10 is to be found in the “Annales des Ponts et 
Chaussées” for 1869. The principal dimensions are thé fol- 
lowing :— 


Width between side walls oe ee e 54°12 feat 
Height of top cross beam above cill .. ee ee S244 
— of one leaf measured from csntre of pivot.. 3009 , 
Total height of one leaf .. ee ee ee ee 3335 ,. 
Thickness of leaf at the middle.. eo ee eo 2% ~«. 
° », inside posts .. o» ae 
Radius of inside camber of gates... ° - 2648 , 
Height of cill above floor of chamber... .. oe 130 ,. 
Camber of cill at about one-fifth of opening ee 1066 , 
Length of iron flitch cross beams oe eo eo 2636 
» o 90 between posta .. 2735 ., 
Thickness of inside skin of yellow pine... 4°00 inches 
- of outside skin of oak eo ee 20 ,, 
Maximum breadth of pivot post of oak ee 2-00 feet 
” —_ ” ” ee oe ds ” 
» jength ” ” oe o « ° 
——— mitre post inside oe +4 pat 
’ ie ” oe oe ” 
- a sw we le a 
Depth at centre of top cross beam of ocak .. o 26a ,, 
Breadth - ” ° oo ee ee 16 
” bottom ,, 2 ee oe 26 
Breadth - » oe a ee ee 1” , 
Depth of nine cross beams of yellow pine at the 
centre oe os eo ee oe ee ee 16 ,, 
Breadth of ditto .. oe se oe ee oe 1s ,, 
Thickness of iron plates in flitch cross beams ee 0-40 inches 
Angle irons, length of cither side .. ee ee SH « 
ae ee ee oe ee = ean 
ani ee oe eo D> » 
Thickness of ditto .. ee ee oe ee 8 
Area of gates o - - - es 175405 aq. ft. 
Total weight of one leaf, sw oak to 
at@lb. .. 48°13 tons. 


60 Ib. per cubic foot, and ow 
In Fig. 10 the line A denotes the level of low water of highest 
spring tides, and the line B the level of high water of ordinary 
spring tides. The datum is in both cases the cill of the gates. 
It appears that at Fécamp the tides are very high, and that the 
side walls are themselves not higher than the highest range of 
the tide. Local circumstances did not permit them to be raised 
to the level which would have been otherwise desirable. The 
timber of which these gates were built was imported from 
Canada. The posts and cross-beams a, in Fig. 10, are of Quebec 
oak, and the other beams are of yellow pine. These woods are 
sounder, straighter in the grain, and more knotty than those 
indigenous to Europe; but they are not so hard or so tenacious. 
Originally French oak had been specified for the gates, but the 
result of a careful inquiry into the forest ial resources of the 
country proved that timber sufficiently souiid, out of which to 
cut the large scantlings required, could not b> _ On the 
ee whe we gm - i lesser 
ic ity was well adapted for 
eid be readily obtelned, Fhe timber wen ‘puschneed te Lives. 
squared there. jen ce that in 
order to produce one cubic foot of thoroughly sound oak, without 
any sap or flaws, and fit for working, 1°35 cubic feet of the com- 
moweid mnatetiel wen suqubved. The i 
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deterioration by the sea water. All the ironwork, both cast and | Moreover ho eines nen airter ith Sone angle irons is both light 
a 


wrought, is galvanised, and the wood is coated with a double | 
layer of minium paint, and then with three coats of tar. More- 


| 


and economical. It wo ppear, however, that the uncertainty 
already mentioned of employing flitch beams to withstand heavy 


over at all joints, and wherever the iron comes into contact with | strains, was felt with more force-at Boulogne than at Fécamp, 
the timber, a layer of tarred felt is placed between the surfaces. since in the latter, provision has been made for the iron and wood 
The lower parts of the gates are “nailed.” The subjoined is a | o_e independently of one another—if not altogether so, at least 


detailed estimate of these gates, which does not, however, include | 


a degree which removes all fear of danger. The gates at 


the percentages. These have been deducted, as they have no- | Bechagns are suspended from their ties, and have no rollers. 


thing to do with the actual cost of the different materials and 
the putting of them together. The separate items will render 
this sufficiently clear :— 


Main Gates. Two Leaves. 


. s € 
Oak .. ee ee ee . 1266 cubic feet : 
Pine .. ee 1507 H _ ) 
—— fron plates and angle 
iro Sc: ee QQOROT. 
3 1520 0 0 


Bolts and straps os os ee 31,813 ,, 
Nails .. oe oe « CA, 
Cast iron 1828 ,, 

















Collars, bronze sockets, tio-rods, ni nailing, &c. 588 0 0 
India-rubber, felt, tarring, painting, and caulking :. o 178 00 
£3104 0 0 
Secondary Gates. 
Oak ‘ 2 ead 
os ee ee ee ee one euthe ect 
a as oe we se “0 0 0 
rought ee eo ee li 48 Ib. 
Nails .. oe ee oe eo 2061 ie 38 0 0 
Castings os gd Ng 
Pain and tarring oe oe ee 3514 0 
Collars, bronze sockets, tie- rods, n ailing, &c. .. «- 20416 0 
Working machinery, chains, &e. oo ee - 20 00 
Patterns, mooring appliances, éc. oe ee ee 108 0 0 
Total .. oe am ‘se os e- £1376 10 0 
3104 0 0 
Grand total .. oe ee ° “E4430 10 0 


Each leaf is constructed as usual of an oaken frame, with hori- 
zontal cross-beams. These last, which are nine in number, may 
be classed under four divisions. Three double beams of pine, a 
(see Fig. 12), with asmali iren girder in the middle, built up of 
two horizontal plates or flanges 6°8in. broad by 0°72in. in thick- 
ness, four angle irons 3°2 x 3°2in. x 0°50in. in thickness, and a 
| web plate 0°32in. thick. Two double beams with similar iron 
| girders, but without flange plates. Three double beams without 
' any iron girder, and one single beam also of pine. All the cross- 
' beams, whether of wood or iron, have a length measured between 
posts of 36°4ft., and a thickness at the centre of 2’83ft., which is 
diminished at the ends to 1°50ft. by the camber on the inside, 
due to a radius of 126°93ft. Each single cross-beam of fir is 
1-0ft. in height, and is composed of two half balks, which are 
halved into one another as shown in the drawings. Both in the 
gates under notice, and in those in Figs. 9 and 10, the cross-beams 
are not perfectly horizontal throughout. The ends bearing on 
| the mitre posts are raised about a couple of inches. The vertical 
pieces (see Figs 11 and 12) which join the cross-beams together 
are five in number, and placed at equal distances apart. They 
are of oak, 1°0 X O°9ft. on the inside, and 0°66 X 0°33 on the 
outside, In addition to the straps and other ironwork uniting 
the different pieces of the frame, there are four large bolts 2°4in. in 
diameter, with arms which run through the gates from pivot to 
mitre post. 
The particular manner in which the pivot and the socket are 
connected deserves especial attention. The rubbing surfaces of 


A pair of compound gates, noe in plan and section in | the upper pivot are between iron and bronze, which is favourable 


Figs. 11 and 12, were erected at Boulogne between 1866 and | for working. 


In order to effect this desirable result, the 


1867. The cross-beams are partly of timber and partly of iron, | pivot post is covered with a bronze cap, carrying at the upper 
‘ 
Tyg ype aia % fj ee ae 


























that is, flitch beams, as in the example shown in Figs. 9 


but there is a difference in the manner in which the combination | the iron collar of the post. 
In the | a couple of lugs which serve to hold the nuts of the iron ties, 


of the two materials is arranged in the two instances. 











and 10; part a gudgeon 1-0ft. in diameter, which is held at its middle by 


Moreover, the cap is provided with 


former, at Fécamp, each compound beam is composed of one | and a cast iron shoe is fixed in the top cross-beam, which is con- 
single beam of timber and two plates of wrought iron and angle nected with the two nearest cross-beams and the pivot posts by a 
iron. In the latter, at Boulogne, the flitch beam consists of one | couple of cast iron sockets, shown in the section in Fig. 12. The 
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wrought iron made up of plates and angie irons, ond a 


Soanke of tat eabers af pine which Ser tert el ren 
cor- 


| bolts are of copper. The lower socket is also of bronze. The 
gudgeon is hollow, having an external diameter of 1:1ft., which 
| owe the post to be inserted in it. The female socket is fixed 
| on the head of the post, and receives the pressure of the gudgeon 
| by the agency of a ball having a double convex surface 0°24in. in 
| thickness, with the exception of a slight flattening at the middle 
| equal to O-4in. of the diameter. It is possible that the interpo- 
sition of this ball between the two convex surfaces of the gudgeon 
and the bottom of the female socket possesses, among other 
advantages, that of forming two hollow spaces in which the fine 
sand may lodge without interfering with the rotation. The 
under pe of the cambered gates are “ nailed” up to the leve! 
of low water of neap tides ; but in the neighbourhood of the 
bronze socket, the nails are of copper and isolated from the iron 
nails by an indiarubber band 4in. in breadth. These precau- 
tions were taken to effect the complete isolation of the different 
metals, the necessity for which has been already insisted upon. 
The iron nails are similar to those used in the gates erected at 
Dunkerge. Their diameter is 1-08in., and their length, in which 
they are bevelled from head to peint, is 0°88in. The square foot 
of nailing requires about fifty nails, weighing 1°5 lb., and costing 
76d. The water communication between the upper and lower 
| levels is effected by means of lateral culverts. The top cross- 
| beam is protected on the inside and outside against the shock of 
| @ vessel by an iron fender piece. Oak fender pieces, 0°20in. in 
| thickness, spaced so as to make the solid equal the void, protect 
| the outside face of the gates from the top down to the level of 
| 1°66ft. below the level of mean low water. The principal di- 
| mensions are the following :-— 


Length between side walls .. . oe - e+ 68° oe feet 
Height of top cross beam above cil a : 
Lenyth of leaf measured oes centre of ‘pivot ‘Tost oe 39" "5 a6 
Height of leaf .. ee 60: BABE. 03 
Thickness of leaf at centre .. ee ee - = we a 
at =f ag ee ie? PGS 
P rojection of ‘cil ae 092 9 


Camber of cill at about one-fifth of the opening eo BST os 
Thickness of inside oaken skin .. os oo as ORS 


o> secondary gates .. ss es a +. 36°40 ,, 
Thickness of ditto .. +e o- om - on “Vt » 

The cost of the materials and of the erection of the gates 
represented in Figs, 11 and 12 is given in the following detailed 
estimate :— 





nahi Gates, 








£ d. 
Oak +» T66cubic feet .. 31016 0 
Wrought iron in ties, straps, and bolts 7217Ib. .. 136 8 0 
Cast iron eee Tad 400 
Bronze, copper, and steel ee eo 1585 ,, of 129 4 0 
o os o $00. ,,( / 00 600 
Tarring, &e. ee ee ee ee oe ee 1012 0 
Total for secondary gates .. ee ee +» £596 0 0 
Machinery for Working Gates. 
£4. 
Ironwork .. ee a eo e+ 2057 Ib. 
yall Aine i Ee Rae ea bic ie: } eile 
Castiron .. oo ee -- 11,880 ,, .«. 148 00 
Timber and sundries. oe oe oe ee 12 0 0 
Total for machinery.. os oe ee +. £48 0 0 


Summing up the various items, we obtain for grand total as 
follows :— 








£sad 

Total for two cambered gates .. oe oe o- 4141 4 0 
” secondary ,, -. ee ee - 596 0 0 
ib for machinery os oe ee - 248 00 
Grand total .. ee ee oe . £4985 4 0 


The average price of the timber per cubic foot came to 5s. 7d 
The weight of one cambered leat is about 83°6 tons, and it 
ait ak at high water of spring tide a volume of water equal to 

297 cubic feet. The minimum pressure upon the pivot is 17°71 
tons, but it is considerably greater than this during neap tides, 





AGRICULTURAL SOCIETY OF EAST BELGIUM 
TuIs Society has fixed July next as the period for their usua 
annual meeting, which will take place at Liege, in the public park 
of La Boverie, and will extend over four days, including the 5th, 
6th, 7th, and 8thof thatmonth. Besides an exhibition of animals, 
chiefly relating to farm stock, there will be trials made of the 
capabilities of agricultural machines and implements, which will 
comprise the steam plough. ‘These trials, which will be conducted 
on plots of ground selected for the purpose, will be carried out 
before the opening of the exhibition, which will be formally 
inaugurated on the 5th of the month. The public will be admitted 
to the ground from 11 a.m. to 8 p.m., at a fixed entrance charge of 
one franc. No pass out will be issued. The members of the Society 
will be admitted on presentation of their subscription tickets for the 
current year, which will be strictly demanded, two hours earlier 
than the general public. Tersons in charge of exhibits of ai 
description will be entitled to free admission, but their numbers will 
be limited by the committee of management. Any person desiring to 
become an exhibitor must become a member of the Society, pay 
the year’s subscription of ten francs, and sign a declaration to 
abide by the regulations laid down. Manufacturers of machines 
will be allowed to become members on paying half the usual sub- 
scription. All those intending to become exhibitors must make 
their declaration at 28, Place St. Lambert, Liége, before the 
Ist of June proximo, All costs of transport to and from the exhibi- 
tion must be paid by the exhibitor. The juries will commence 
their sittings every morning punctually at 10.30 a.m., and their 
decisions will be final and without appeal. 
Allfarm plans must include the buildings and outhouses neces- 

sary for an area of 242 acres, and capable of being adapted to 
either a level or tolerably rough + agen There must be sheds 
for the animals, for the machines and farm implements, for the 
produce and the yield of the dairy, From a long category of 
wrizes, which include those for horses, sheep, cattle, and fowls we 

ave selected and tabulated those of a character which are likely 
to prove interesting to our readers :— 


Table of Prizes. 








Description. First. Second. Third. 
100f. silver gilt 
: 150f. gold medal 50f, and a silver 
Portable engines .. : ee medal “ 
: and a | and covtifcahe. medal. 
Winnowing ma- 408. and silver 2 and bronze 
GE <c. ss on medal. P bronze medal. 
Sifting machines and silver 15f. medal. | A tronse medal. 


) F 
Corn crushers .. oe. and silver 15f. = gas A bronze medal. 


30f. iver medal 15f. and bronze 

d certificate. me 
sof. silver medal/30f. bronzemedal'20f. and a bronze 
and certificate. | and certificate. medal, 


“| A bronze medal. 
+ 30f. silver medal 15f. bronzemedal ‘a bronme niedal. 


Root cutters .. 
Straw cutters 

Chums .. and certificate. and certificate. 
50f. silver medal 25f. bronzemedal 


and certificate. _ and certificate. 
bronze me- 
dal 


Milk cans .. None. 


Medical pia A 
for treatment of 
cattle 


50f. silver medal 29! 


and cesiifiente. A bronze medal. 


and certificate. 


50f. silver gilt; 
eae . heary ‘| medal 'A silver medal,/A bronze medal. 
*s se ** ( and certificate. 


Plough for tight) °f silver gilt 
lands. ++ ++ and certificate. 
ee for deep pa wan wareey Bronze medal & 
ploughing .. ..¢ and certificate. certificate. 
Saccws } 60f. silver medal 40f.bronzemedal A bronse medal 
: sphiding e. Rw certificate. and certificate. ; 


‘A silver medal.|A bronze medal. 


None. 


adh Sen . silver medal 40f. bronzemedal/20f. and a bronze 
Cultivators .. i and certificate. | and certificate. medal. 
Rollers PS fi bot. ae medal A bronze medal. None. 
Clod crushers .. iver medal A bronze medal. None. 
150f. ban j gilt 


|100f. silver medal/50f. and a bronze 
and ae and certificate. medal. 
sof. ‘and silver's bronze medal.| None. 


Gold medal ad Silver gilt medal ‘ ’ 

| aud certificate. Silver medal. 
pon oe cmedall ‘Silver medal and 
| and certificate. | certificate. 


Universal sowers .. “4 


Horse hoe.. .. «- 
Reapers .. .. o 


Bronze medal. 


Hay makers .. o. { ‘liver git medaliiiver medal and! Bronze medal, 


Mowers .. «2 o- 





ate pi certificate. 
ver t! 
Horse rakes .. 4. medal 25f. re {Pe Bronze medal. 
vibes and certificate. oon 
<r bead a 50f. att oa silver, teense niedal. i one. 


a silver gilt . © 
50f. silver medal 
medal A bronze medal. 
and certificate. "4 certificate. 


Farm carts .. “f 
Sof. — Bilt 20, silver medal 


Potato digger... .. nad ato, | 804 cortificate, None. 
30f. silver gilt!., 
Begt-root lifter .. medal j20t. pr fee None. 


and certificate. 


Farming tuols.. .. } 256. mda wep. A bronze medal. 














Two Main or Cambered Cates. For the best steam cultivator a single Rage of one e 
4e@ mene wal he ee In addition to pear sa 
Cute ee OG ee OR Naeem | W720 0 Seen — ae to the various ee plants, and other 
” ects belonging to agriculture, which possess &@ secondary 
Wrought iron in cross beams, = amet. f 120 0 0 inert i our an es tools ey ~ placed. at pany 
Wrought i “in stra see ot, wit a posal juries or implements, Ww may 
Wrushe iron in temp + ‘ gi i 880 sag @ 18 0 specially mentioned in the prize category. 
Castiron .. ee oe ee oo | TURB’,, oe 0 
Brogan, copper, and stecl oe oo 4 tt ee ean 1 f 
AAP yd TO Tux North Bridge in Edinburgh, which has now stood one 
Feving, palais, dad emathing Spe a - , 4 hundred and ten ten years, is about to be cupessedod by @ more om 
structure, the wants of the city having for some time 
Total fortwocambered gates «wks + Stl 49 demanded this i accommodation, 
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ECONOMY IN THE MANUFACTURE 
OF FINISHED IRON. 

(From a Correspondent.) 

Ir is universally allowed that in the ordinary puddling furnace 
a great waste of iron is allowed to go on, and especially is this 
true so far as the fettling of the furnace is concerned. No uni- 
formity of practice or results, no “‘consistent plan from end to 
end,” has yet been established. The modes of fettling are as 
diverse and various as the structural forms of the furnaces in 
operation. It is admitted on all sides that sand is not the most | 
suitable material wherewith to line the furnace, and yet it is the 
nearest approach to perfection that the Cleveland ironmasters 
have yet Eiaevered, The rule is to apply l5cwt. to 18 cwt. of 
sand per twelve hours to the puddling furnace, and as the present 
cost of sand is 3s, 6d. per ton, it becomes an expensive item in the 
manufacture of finished iron. But this is not the worst of it. 
The sand absorbs, or rather is absorbed in, a large quantity of iron 
in the process of manipulation. All this is refuse, which has 
hitherto been thrown away as rubbish, or sold to pig iron makers 
at a merely nominal sum—from {d. to 1s, 6d. per ton. The latter 
use it in the blast furnace ; but only in infinitesimal quantities ; for 
although it contains from 50 to 60 per cent. of iron, it is so full of 
silica that to use in any considerable proportions would be to 
deteriorate greatly the quality of pig. Indeed, one large firm in 
the Cleveland district informed the patentees of the new process 
that he had lately sold a heap of this waste for less than £2000, 
whereas, under the new conditions of fettling, its value would not 
have been less than £40,000. It is apparent, then, that any im- 
provement in the fettling process must be watched with great 
interest by those engaged in the finished iron trade ; and the iron- 
masters of Cleveland, who are always eager to take advantage of 
the meanest source of economy, are keenly alive to the importance 
of the process we are about to describe. 

The patentees of the new fettling process are Mr. Thomas 
Greene, of Darlington (a large coal and coke merchant), and Mr. 
William Ellis, formerly furnace manager for Messrs. Bolckow and 
Vaughan. These gentlemen have been carrying out experiments 
for a period extending over six years, with a view to arrive at 
the results which they have at last successfully achieved. In 
1867 they made numerous experiments at the Skerne Ironworks, 
Darlington—then Messrs, Pease, Hutchinson, and Co., but now 
the property of a limited liability company—in order to carry out 
their ideas of economy in fettling ; but they failed at that time to 
reach the desired end, chiefly from the difficulties attending the 
manipulation of the cinder, which ‘‘gobbed” up and could not be 
got to run. Recently these experiments were renewed under 
slightly altered conditions, and the results have been in the 
highest degree satisfactory. The new fettling is an oxide of iron 
made from pottery ore, which can be purchased at the present 
market value for 35s. perton. It isapplied to the bottom of the 
mill furnace as sand, cinder, orany other form of fettling. Being 
a pure oxide, it is free from silica, the most injurious enemy 
to iron, and there is thus no waste of iron, nor in the more 
advanced stages of the process is any loss allowed to take place. In 
order to carry on the fettling process under the altered condi- 
tions, slight structural alterations have to be made in the furnace; 
but it is calculated that an ordinary mill furnace can be altered 
to suit the requirements of the new fettling in less than three 
hours, and ata cost of about £1. The mode of alteration is very 
simple. Instead of the refuse coming out of the neck of the fur- 
nace, as formerly, it is allowed to run from the end before 
reaching the neck. The furnace is made to fall from the fore 
plate from one-half to three-quarters of a foot, so that the 
iron is allowed to lie upon a dry bed. The refuse thus 
gradually falls away in the descent towards the fiue or end of the 
furnace, whence it is tapped into a “‘ bogey.” It is then removed 
to the puddling furnace, having previously been broken up into 
small pieces with one of Blake’s patent stone crushers. It is 
calculated that the saving in the puddling furnace is from two 
to three-quarters of a hundredweight for every ton of iron, com- 
pared with any other fettling now in use. Experiments made at 
the Skerne works over a series of weeks have shown that a yield 
of 22 tons 12 cwt. of fettling was obtained from a charge of 
11 tons 7 cwt. of ore. Under the old process all the difference 
between these two figures would be waste, worth not more than 
ls. per ton; and it is estimated by Mr. Gibson, the manager of 
the Skerne Wonles, that the fettling improves instead of deterio- 
rates the quality of the iron, which is even more valuable after it 
comes out of the furnace than before. For every heat drawn 
there is a tapping of cinder, which can either be tapped periodi- 
cally or allowed to run continuously. The nature of the fettling 
is such that the more heat it is exposed to in the mill furnace, 
the stronger it is to resist the heat in the puddling furnace. The 
effect of this is to relieve the labour of the puddler materially, 
for instead of being obliged to fettle a furnace three or four times 
daily, as at present, one fettling is found to be ample. On this 
account the puddlers have taken to the new fettling more readily 
than they generally adopt an innovation on the established order 
of things; and now that age are so independent, and have so 
much in their power, this is a point of no little consequence. 


IMPORTANT 


Indeed, at the Skerne Ironworks the puddlers have hitherto suc- | 


cessfully resisted nearly every attempt to introduce new appliances 
or modes of manufacture. Mr. Hutchinson, i artner of 
the Skerne Works, is the inventor of a revolving vo le, which 
claims priority over that of Dormoy; but although it was erected, 
put to work, and pronounced to be a success, the puddlers resisted 
its introduction so tenaciously that it had to be abandoned. They 
have also compelled the abandonment of a new form of furnace 
devised by Mr. Gibson, the manager of these works, and other 
improvements which the latter gentleman has made in the 
rationale of the different processes. At their very doors, there- 
fore, the managers of the Skerne Works have had ample experi- 
ence of the necessity and desirability of conciliating their work- 
men, 

Brietly stated, the new fettling effects economy in a better quality 
and quantity of yield, in the consumption of fuel, and in the use 
of scrap. There are now four furnaces using the new fettling at the 
Skerne Works with striking uniformity of results. It is calculated 
that the saving by the new mode is not less than 12s. to 16s. per 
ton over all, and the patentees propose to ch a royalty of 1s. 
per ton of iron produced. It is proved that the new fettling is 
suitable alike for common and ro furnaces, and Mr. A 
Spencer, of West Hartlepool Rolli ills, proposes to introduce 
it in his rotary furnace. Several other firms are negotiating for 
its use, and many practical men who have seen it in operation are 
highly impressed with its advantages. I may add that in the 
Skerne furnaces the quantity of oxide used is 5cwt. per twelve 
hours in the heating furnace, and about one ton in reheating. 
But the great merit of the new fettling is that it is loumhestel, 
from an economical point of view, what quantity is used, because 
whatever is put into the furnace is got back again with interest. 





THE PowER JUMPER is the name given to a new rock drill that 
we saw at work a few days ago at the Grove Steam Boiler Works 
Southwark. It is being introduced by Messrs. Charles Ball and 
Co., formerly the ts for the Burleigh drill, on which the 
‘Power Jumper,” the invention of Messrs. Drydon, Davidson, 
and Warrington, is a considerable simplification. We saw it 
pierce a hard block of granite, 13in, thick, in about three minutes, 
shorter and lighter t! the Burleigh drill, it has also one-third 
th number of parts in its construction, or forty-nine, as against 
one hundred and thirty-seven in the older American machine. 
It has been so recently invented that the patent has not been 


SIX COUPLED TANK ENGINE, SOUTH LONDON 
RAILWAY. 

In our impression for January 17th we gave an engraving of the 
tank engine designed by Mr. W. Stroudley, locomotive superinten- 
dent of the London, Brighton, and South Coast Railway, for 
working the South London traffic ; and, in pursuance of a promise 
then made, we publish this week a longitudinal section and plan, as 
nearly a facsimile of the original drawing from which the engine was 
built as it is within the power bar aap to compass.* Owing to 
the necessary limitation in the size of our sheet. we have been com 
pelled to make a small reduction in our drawing, which, as wi!! 
be quickly detected by our readers, has not been prepared to any 
recognised office scale ; but this is a matter of no possible conse- 
quence, as the lithograph is, in the fullest sense of the word, a work- 
ing drawing, every conceivable dimension being put in in distinct 










| addition to our portfolio of working drawi as complete a8 
possible, and, we Pelieve that the publication of such a tracing is 
| unique in journalism. We trust that it will prove le 
to our readers; and we must express our thanks to Mr. 
Stroudley for the cou with which he placed his en 
drawings at our disposal. e shall give enlarged drawings of the 
details in succeeding impressions. We annex the specification 
from which the engine was built, but before our readers turn 
to it we would wish to call their — to the fact —_ 
these little engines constitute a remar e improvement on 
everything which has yet been produced for metropolitan traffic. 
Their efficiency is extreme, their consumption of fuel ot small, 
and the durability of any line on which they worked exc usively 
would be more than double that of lines worked, like the Metropo- 
litan, by colossal engines. We have handled this subject more 
fully in another place. 
The cut which we appenc ¢ 
the engines. We have already supplied seme } 


l gives a section of the line worked by 
varticulars of the 


























figures—feet and inches. No pains have been spared to make this | traffic. 
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Specification of Six Wheels Coupled Tank Engines, Nos. 70 to 7, a id — co. ma. am. Iljin. 
designed by Mr. William Stroudley, London and Brighton eee , wee ~ Wess .. Thin 
Railway, in the year 1872. 2041b. of Coal consumed per Mile. Lenten Aelem ‘ — 
Controlling Gradients, 1 in 64, Diameter atcentre .. — 4}in. 

3oiler— ; n nave of wheel , 5tin. 
ee Ee sft. 10in - f whee +o 
Diameter outside .. - Sit. Gin Lengt in 
Thickness of plates 7-16in Centre € bearings sft. 1 
Do, tube-plate. . jin Depth through nave of whee 6in. 
Outside Fire-box ; Diameter of di jax 
Length outside .. .. « 4ft. lin. Trailing Axle 
Breadth do. .. .. oft. 6jin. Diameter at centre fe 4}in. 
: be nag ony plates 7-16in. -. - nave of whee! 5fin 
nside Fire-box— to earings .. a jin 
Length inside at bottom bide do. scigtlip lh . 8ft. 5 1-idin. Length of bearings Sin. 
Do. Do. Gc. ce ce ce ce ce ce 15-10 Centre to centre of do. ft. Ijin 
Breadth inside at bottom .. = 11 fin. Depth through nave of wheel .. .. ow ae 
0. do. top . 2ft. Olin. Diameter of io : . lljin 
Height (bars to crown) aft. Inside Frames , 
Thickness of plates 7-I6in. Distance apart inside .. - « 4ft. Ijin 
Thickness of tube plates t 13-16in. Least depth 1 
Water space, front, at bottom .. 3in, Thickness ji 
Do. back, do. . din, Leading Spring— 
Do. do. at top oin Lengtl 3ft 
Do, sides, do.. sin. Breadtl tir 
Do. do, attop .. 0 .« «2 «« »- 4 tin. 
Distance between crowns of inside and outside : tin. 
fire-boxes ee a sk 
Number of crown stays... -. «+ +s 72 ft. 6i 
Centre to centre of do., in copper plate. . 4in 4in 
Diameter... .. «2 oc «+s s0 o2 Zin 4jir 
Centres of fire-box copper stays fin. 4iz 
Diameter of do. .. .. «- Zin 
Pitch of thread ondo... .. .. 1-12in ft. 
Area of fire-grate (square feet) .. 10°S 4in. 
Surface of fire-box (square feet) 55 4fin 
Tubes ( u 
OS ae Sit. 3jin entr 
Diameter outside .. ° o co oo Iie. oot plate 
Thickness wire ganye .. Nos. 0 andll B.W.G. Width of platform .. 
OEE Pe ee a te, ee vee. eee Contents of tank (gallons) 
Outside heating surface (square fect) 473 » bunker... 
Total heating surface (square feet) . . 528 Engine when Full — 
Smoke-box— : Weight on R. L. > 
Length outside ee 2ft. 1 9-l6in D ee + ote owe co ee 8 4 
Breadth do. te -- “ft. Do. kK. D ' 
Diameter of door .. oft. llin. Do. LD } 4 
Thickness of plates 5-10in, D R. T.) pa ‘ 
Chimney— ‘ D L. T.5 
Height from rails .. 11ft. Sin. 
Diameter at bottom 12in. Tutal weight .. .. : a of 12 
Do. top .. llin. With coal bunker half empty. Boiler and water tanks full 
Blast Pipe— i. STROCDLEY. 
Diameter attop .. .. «. «+. shin = 
Area at bottom (square inches). . ob 7 E 
Height above centre of boiler .. ee Vin. Sus-WEaLDEN EXPLoRaTION.—Since the last quarterly report 
Pumps .. 2. ee ee se + ce oe se te Nod troublesome accidents have delayed this undertaking. On the 
eer ee: of rams .. ih tin very day of the meeting in Jermyn-street in December last the 
die. te ee i drilling tool broke off close to the edge, leaving a flat chisel (in. 
Diameter of delivery .. . ee ee | wi ~ a - 
Do. water supply.. ~~ l}in wide tapering up to 2in.) at the bottom of the bore. A fo t 
Safety Valves—- ‘ | was lost in the endeavour to extract it. Mr. Bosworth’s ingenuity 
Diameter... .. .. Se. } and patience were sorely tried ; but he at last succeeded in bring- 
Total lon te of lover = so “ee 1ft. 3gin. ing it to the top from a depth of about 96ft. 34ft. consisting of 





S}in. 
140 Ib. per in. 
» 


Effective load of lever, val 


ve, and spring 
Number of valves .. jb lea! we. 


Cylinders— 
Angle of cylinders ‘ lin 11 
Diameter of do. , ° lft. lin 
Length of stroke .. - Ift. Sin 
Centre to centre es ° 2ft. Sis 
Diameter of steam pipe .. Sin. 
Do, piston rod .. 2hin. 
Centres of valve spindles .. 4hin. 
Diameter of do. ¢ % ljin 
Ports— 
(a 10in. 
Breadth of steam .. llin 
Do, exhaust ijin. 
Slide Valve— 
Travel Spin. 
Lead .. «s hin. 
Lap outside ..  .. }in. 
Throw of eccentric ° 53in. 
Breadth of do. a oe 2in. 
Length of eccentric rod ° 3ft. Sin 
Connecting Rod— 
OC EE : iit. 
Diameter at small end. . 2}in 
Do. he Foy . 7 ae 2gin 
Diameter of bolts at big end 1}in 
eter of c gudgeon 2hin 
Length of slide block... .. .. 10in 
Slide bars (section J)... iin. by 2}in. 
Diameter of leading wheels Sft. 1ljin. 
Do. driving wheels Sft. 1l}in 
Do. wheels 3ft. 1}in. 
Centres, 1 to dri 6ft. 
Do. driving to trailing. . 6ft. 
Total wheel base .. .. .. .. 12ft. 
Between backs of tires leading 4ft. 5}in 
Do. do driving 4ft. 5jin. 
Do. do. trailing 4ft. Spin. 
Crank Axle— 
Diameterat centre .. .. Shin. 
Do. in nave of wheel.. Sin. 
Do. of crank pin.. .. éin. 
Gupbeme jis sc Mok os we ee ss (SR OE 
Diameter of inside bearing .. .. .. .. «+ Sfin. 
Length of do. es 


* Asa result of circumstances connected with the numerous printings 
required to perfect the sheet, and which it would be almost impossible to 
explain to the general reader, it will be found that in certain es the 
coluuring of the and tires is not as satisfactory as we could wish ; 





completed ; when the interests of its inventors are protected we 
hope to fully describe this very simple and interesting machine. 


the tints being tuo « ue. This blemish, however, does not in any way 
detract from the special value of the sheet as a working drawing. 


narrow. bands of calcareous shale, alternating with argillaceous 
| limestone in layers of from 4in, to 6in., were passed through ; but 
on January 28th, at 131ft. from the surface, a bed of pure solid 
white gypsum 4ft. in thickness was reached and perforated, the 
new trifid drilling tool bringing up solid cores, This is the first 
time a bed of gypsum of this character has been found in Sussex, 
and it probably indicates the presence of the Purbeck beds. If so, 
strata hitherto unknown to exist in Sussex are now added to our 
geological information, and the scientific world will have its 
interest re-awakened to this, the first boring attempted in Eng 
land for purely scientific purposes, Boring is a tedious and 
expensive process, and we hear that the preliminary cost of 
machinery has exhausted the treasury. Subscriptions are earnestly 
requested to complete a second sum of £1000, promised on con 
dition that £2000 be raised. Mr. Henry Willett, Arnold House, 
Brighton, will be pleased to receive any sums for the purpose. It 
would be a great disaster indeed if the boring had to be stopped 
for want of funds; but we feel sure that when the state of 
matters is made known to the friends of science Mr. Willett will 
soon have to report a full treasury. — Nature. 
_ THe Degp Sea Surveyinc Expeprrion.—Her Majesty's survey 
ing corvette Challenger, Capt. George S. Nares, sailed from Madeira 
on the 5th inst. for Teneriffe and the West Indies, in prosecution ot 
her scientific voyage. Between the straits of Gibraltar and Madeira 
several very successful hauls were made with oe ae | trawl at 
depths exceeding two miles. The i i between 
Gnbraltar Straits and Madeira show that a deep basin of 2500 
fathoms depth exists to the westward of the African coast, cut off 
i and western sides bya bank of shallow water 
which runs out from Cape St. Vincent on the coast of Portugal, 
and embraces Madeira, but having a narrow entrance between 
Maderia and the Canary Islands. This deep sea continues the 


chain of extended from the Black Sea to the westward 
through the Mediterranean, which, divided a shallow ridge 
between Sicily and Africa, forms, as it were, two lakes, the shallow 


ridge at the straits of Gibraltar separating them from the newly 
discovered Madeira Gulf. The temperatures taken on the passage 
| from Gibraltar to Madeira, considered relatively in conjunction 
with those previously taken by her Majesty's surveying ships Por- 
| cupine and Shearwater, prove that Senauar ieee effect 
| water to the depth of about 600ft., below which depth the 
| temperature is uniform all the year round. From the experiments 
| already made on board the Challenger it appears that between the 
| depths of one and a-quarter and two mi the temperature ix 
everywhere constant at only 4 deg. above freezing point. The Chal- 
lenger will be at Bermuda on the 8th of April to meet the mail, 
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WE illustrate in the annexed engraving a steam lifeboat, designed 
by Mr. W. Petersen, a seaman. of some twenty years’ experience. 
Mr. Petersen has saved numerous lives at sea, and his boat, which 


we illustrate, has met with much favour in influential circles. The | venience, 
National Lifeboat Institution has contributed to its construction, | or desirable to 


as has Miss Burdett Coutts, Messrs. Bibby, and many others. 
The design appears to us to get rid of many of the objections | 
which have been urged against steam lifeboats, and we have little’, 
doubt that the experiments to be made with it will prove that | 
Mr. Petersen’s valuable experience will suffice to command success 

when backed up by the skill of competent engineers. The follow- | 
ing is the specification to which the boat will be built :— | 

Dimensions. —Length, extreme, 54ft. 6in.; length of keel, 48ft.; | 
breadth extreme, llft.; depth amidships, 6ft.; sheer of gun- 
wales, 1ft. 3in.; length of house on deck, 16ft.; breadth of house 
on deck, 6ft.; depth of house from deck, lft. 6in.; cubic displace- 
ment, t.; draught of water, 3ft. 4in.; 12 nominal horse-power 
engine ; full speed 114 knots per hour; to have twin screw pro- 
pellers ; the boat to carry a boommainsail and a stayforesail only ; 
the mast hinged to fall down when required ; bulwarks 14in. high 
all round ; hinged seats all round deck, as well as below ; cabin 
doors to be perfectly water-tight; all parts of the boats to receive 
three coats of good oil paint. 

Materials.—Keel, stem and sternpost, 4in. by 4in. iron ; frames 
to be angle iron, 2}in. by 2in. by }in.; reversing frames, 2in. by 2in. 
by ysin.; bulkheads of ‘fin. plates, the inner skin of din. 
plates for about three-quarters of her length, and as high as 


KING'S PATENT COMBINED PRESSURE AND 
VACUUM GAUGE. 


gauge we illustrate below ha 


tube, which is, of course, adapted to show ‘‘vacuum” or deficiency 
of pressure below that of the atmosphere, when the other gauge 
tube is adapted to show “‘ pressure,” or pressure above that of the 
atmosphere. The difference between this gauge and others of the 
same description is that this one, as the drawing shows, indicates 
‘pressure and vacuum” both at once, if necessary; “ vacuum,” 
of course, to the ordinary thirty inches, while “‘ pressure” can 
indicate as high as required. In other compound gauges, where 
only one tube is used, the vacuum must be shut off while the 
pressure is being read, and vice versd, There is no confusion in 

= se — [freading the indication, as pres- 
sure pointer and scale are ted 
black, and indicate from left to 
right, vacuum being painted red, 
and indicating from right to left. 


THE s been designed to secure con- 

, ani y in cases where it is necessary 
have indications both of pressure and vacuum in 
one sit , or in tion with one piece of apparatus. A 
single casing is used, of the ordinary circular form, but it is made 
slightly deeper, so as to contain two Bourdon gauge tubes, which 
are in communication with separate stop cocks and pipes leading 
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ow superabundant popu- 
ation, are in striking contrast 
with the present condition and 
rospects of New Zealand. 
Hardly in the annals of colonisa- 
tion has there been such an 





Gin. above waterline; keel plates 4in.; second plates, fin.; 
third streak of plates, jin.; top, plates to be jin.; beams of angle 
irons, 3in. by 2in. by }in.; stringer plates, 1ft. 3in. by }in., united 
to the outside plating by angle iron, 2hin. by 2hin. by win The | 
plates for coal bunkers and water tanks to be ,%in., well secured 
to the bottom of boat. The space between every fourth frame ; 
the outer and inner skins to form a water-tight compartment. To | 
the bottom of the outside plate of each a screw valve to be secured, 
for ventilating the boat, and finding a leak when hauled ashore. | 
Pine wood deck planks to be 5in. by 2in.; oakwood waterways to 
be Gin. by 24in.; rudder fitted with a wheel at the bottom ; rudder 
to slide upon stern post, and through the hole of the tiller, which 
is stationary, pivoted above the deck of boat, 

Steam Boiler and Machinery.—The boat to carry one steam 
boiler, with a heating surface of 270ft., and pivoted like a com- 
pass; the pivots to act as tubes for steam, water supply, and 
smoke. The pivots are made water and steam tight by fitting 
stuffing boxes round them. The boiler to stand a working pressure 
of 100lbs. to the square inch. <A short piece of funnel, hinged 
upon house on deck, is shipped whilst getting up steam to work 








the engines, in with which a pump, fitted with spring 
valves works, for the purpose of conveying the smoke from smoke- 
box of boiler. Two steam cylinders, each 10in. in clear, with 


a stroke of 10in., to be truly secured on bed-plates to the) 
bottom of boat, so as to maintain their position when the boat | 
should capsize. The screw propellers to be 1ft. 6in. from centre! 
of boss to end of fans, and fitted with shipping and unshipping 
gearing, which permits abrokenscrewto be eo and a new one 
shi ew we under full pees. A cock ba we pe a 
weight fitted on steam pipe for the purpose of cutting e supply 
of steam to the engine cylinders, and thus prevent the boat om 
running away from the crew in the water, after having righted 
herself. It is hoped, because the self-righting power of the boat 
extends the full length of her, that she may never cap- 
- _— therefore be capable’of proving a thorough life-boat at 
es, 


ltinstance of progress in popula- 
{|tion, products, and, as will be 
‘seen presently, in those speci 
directions which afford the best 
jguarantees for continued and 
‘prosperous development, as that 
‘now afforded by the most 
‘southern members of the great 
igroup. A single province alone, 

that of Canterbury, has now a 
‘local revenue of £475,000, while 
the deposits in the Post-office 
'savings banks have risen from 
' £71, in 1867 to £357,000 in 
1871. There is, too, another 
most gratifying and enco’ i 
feature in the career of these 
a ry omg a 
speaks eloquently for the gen 
moral status of the inhabitants. 
The whole population is a trifle 
over a quarter of a million, but 
life assurances to the value of 
something like one million have 
been effected by the local offices ; 
the Government Insurance De- 

rtment and the Australian 
: utual Provident Society issued 
from the parts of the apparatus, the internal condition of which, together in a single year almost§2000 policies, assuring £671,875.— 
as regards pressure and vacuum, is to be indicated. | Australian and Wew Zealund Gazette. 

The movement of the innermost gauge tube, which is that | {nstrruTIoN oF Nava. ArcuiTects.—The following gentlemen 
showing pressure, is communicated in the ordinary way to an | have. recently been admitted Associates of this Institution :-> 
index turning about a centre, and with its point sweeping over | Messrs. A. de Abreo Coutinho, Brazilian Imperial Navy; 
an outer circular scale on the dial. An index, the point of which | Leigh Du mn, F. W. Grierson, Philip Hichborn, jun., United 
sweeps over an inner circular scale, is fixed on a tubular spindle | States Naval Constructor; W. G. Littlejohns, Engineer, R.N., A. E. 
turning on the spindle of the other index, and receiving its motion | Seaton, Earle’s i Hull ; 


‘liam Smith, and John’ Yon Aneistont be on 


by means of a pinion and segmental rack from the front gaug | Charles W: 
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SUCKLING’S PATENT SECTIONAL®STEAM BOILER. 
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Any design for a sectional steam boiler to be considered really 
must fulfil the following conditions, viz.:— Not liable to 
angerous explosions, economical in fuel, constant circulation of the 
water maintained, provision made for expansion and contraction, 
facility for inspection, repairs, and thorough cleansing. The accom- 


~ i Newt on explain the — er - oe a RS F. —_ 
ing, of Norwi to comply with these conditions ; they 
are ively a fongitudinal section and a front and back eleva- 
tion of asectional steam boiler for stationary and marine p’ 
On referring to the engravings it will be ived that the boiler 
is composed of a series of i og = tubes A, placed over 
the furnace so as to break joint; the flame and heated gases pass 
amongst them; the tubes splitting 
up the flame current, and absorbing the heated products of com- 
bustion bef chimney. Each end of the gene- 
Bolted to these are 
co. covers are small t or 
curved pipes b, forming at the back or lower end water communi- 
cations, and at the front or higher end water and steam 
between thegen tube A andthe horizontal pipes B. The pi 
B are — by or circulating pipes C, w: 


convey water in an uninterrupted stream to the or 
lower end of the generating tubes; on entering 
steam bubbles pass upwards, and 


these the water and 
out of the inclined tubes into 





the pipes B at the front of the pouer; 
there they have the advantage of a large 
water surface for the liberation of the 
steam from the water. 

The steam on its way to the upper 
tiers of tubes, which form the steam space 
of the boiler, passes through a sepa- 
rator D. The upper tiers of tubes are 
connected by bends ¢, ¢, in such a manner 
that the steam is superheated on its 
passage to the steam drum F, from 
whence the engine draws its supply. 

In front of the boiler the small pipes 
b, b, are connected to the underside of B, 
the upward currents of water preventing 
any deposits accumulating therein. 


COXHEAD AND MILLER’S PATENT REGULATOR 
VALVE. 


It is well-known that no conceivable form of governor is suffi- 
ciently prompt in its action to stop the racing of compound 
engines, se the vacuum contributes so much to the power of 
the engine as developed in the large cylinder, that the steam 
stored up in the receiver and chests will quite suffice to 
make the engine race for several st#okes after the t le valve is 
dead shut. To overcome this ity Messrs. Miller and Knill, 
of Pudding-lane, are now introducing the very ingenious device 
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which we illustrate. It is simply a small valve, bolted to the side 
of the condenser. This is kept shut by the pressure of steam in 
the valve chest acting on the small solid piston B, when the 
governor closes the throttle valve the pressure falls in the valve 
chest, the weight of the atmosphere overcomes the resistance of 
the valve, air rushes into the condenser and destroys the vacuum, 
and all danger of racing isat an end. A small spring adjustable by 
a hand wheel is provided, by which the pressure at which the valve 
will open can be readily adjusted. The valve is usually arranged 
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The water in the pipes B at the 
back of the boiler is less agitated : here | 
the deposits settle, not being subjected 
to heat, become harmless, and are occa- | 
sionally blown out as shown. ' 

An important feature is, that no joift | 
is exposed to the action of the heated 
gases; every joint is visible, can be 
easily broken and remade. When neces- 
sary the covers A are readily removed 
for cleansing any tube without disturb- 
ing the rest. The entire boiler consti- 
tutes a flexible system, the relative 
positions of the various separate 
members of which may alter at one or 
both ends through comparatively wide 
limits without setting up any injurious 
strain. 

The circulation of the water is excel- 
lent, commencing on heat being applied 
to the generating tubes. The current 
of water is believed to be sufficiently 
rapid to scour the tubes and prevent 
deposits accumulating on the heating 
surfaces. 

The arrangement of the various parts 
is such, that so long as any water re- 
mains in the boiler, it will continue to 
circulate, reducing the -~ of the 
metal overheating through shortness of 
water. The outside pipes and connec- 
tions are in no case exposed to a high 
temperature; they are carefully pro- 
tected to prevent radiation of heat. 
The boiler is provided in any convenient 
part with feed and blow-out pipes, and 
all necessary fittings. This boiler ap- 
pears to have been very carefully de- 
signed to comply with the conditions 
which a high-pressure boiler should fala The iron framing in 
which the tubes are set is lined with a thin wall of fire tile, 
omitted in the drawing. 








THE ground for an immense new smithery has been staked off 
at the lower end of Chatham Dockyard, to be used in connection 
with the dockyard extension. 

RalLways IN VictToria.—Pursuant to a promise made during 
last session, the Government have opened up communication 
with the Melbourne and Hobson’s Bay United Railway Company, 
with a view to entering into negotiations for the purchase of their 
Sans, a praparatory to an inspection of the lines by the engineer- 
in 4 

Epsons Patent SreamM Recorpine Gavuce. — Messrs, C. 
Churchill and Co., Wilson-street, Finsbury, are now introducing a 


new gauge, Edson’s patent, the invention of an American gentle- 
man. i be found useful, as it supplies an accurate 
register of pressures maintained in the r; and should 


the pressure at any time be too high, an alarm is sounded to call 
attention. The steam acts between a number of corrugated discs, 
much on the principle of an aneroid reversed and the 





lan to well. ‘The invention is worth 
P answer very e invention is 
Soondntllen fay chins wate 





to open so soon as the pressure falls below 401b. in the valve chest, 
when going half speed the valve can be closed by hand. The 
valve is in use in the Adriatic, of the White Star line, and 
various other steamers, and appears to give complete satisfaction. 
In the drawing D is the flange by which the valve is secured to 
the condenser. A is the valve; C a fly nut to adjust the lift. A 
small pipe from the valve chest is fixed to the orifice above B. 
The valves are from 3in. to Gin. in diameter, according to the 
power of the engine. 








Sictt1an Resources.—The Naples correspondent of the TJ'imes 
has sent to that journal some —— of the results of inquiries 
by a commission into the condition of Sicily. The sulphur mines 
formed, of course, an important subject in the inquiries of the 
commission, and especially those of Lercara. By means of 
improvements lately introduced in the form of machinery and 
aqueducts, the produce had been tripled in four years—that is, 
from 150,000 metrical quintals it had risen to 500,000. A wish, 
however, was expressed that the railway companies would increase 
their facilities of transport, and it was the opinion cf those who 
spoke that the export tax was an economic error. Several gentle- 
men ted with shipping were examined, one of whom reported 
that shipbuilding was on the increase, and that whereas he 
formerly built vessels of 300 tons only, he was now building 
vessels of 500, but wages were too high for the quality of the work. 
The President of the Steam Company called the ‘Trinacria,” 
reported that, including four which were coming from England, 
they had ten steamers. The director of the “‘Oretea” Foundry em- 
ploys 700 hands, and works 2000 tons of metala-year. He gets 
his iron, he says, from England and Belgium --that of Lombardy is 
excellent, but the supply is insufficient. As to coal, it comes trom 
England. He makes steam machines and agricultural machines, 
which are sent to Greece and Turkey. In Palermo there are 
eighteen manufacturers of brass bedsteads, which, since 1871, have 
been exported to the Continent. Altogether the commission has 
elicited undoubted proofs of progress, and when it is added that 
the wages of the artisan have increased by 20 per cent. the last 
five years, and now stand at 24f. to 3f. a day, we have further 
evidence of the same fact, After Palermo the commission visited 
the other large cities of Sicily, and are still en route. At Catania, 
a port is about to be formed, under the direction of Signor Sartori, 
a! has obtained the i From Sicily the commission 
will pass over to the Calabrias, and in Catanzaro 
have already been made for their reception. All that is wanted is 
the impulse and a directing mind, and hopes may be entertained 
that the labours of the commission will be ive of the best 
effects in two provinces which seemed to be left out in the cold. 
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PROPOSED LIFTING BRIDGE OVER THE TEES 
AT MIDDLESBROUGH. 


WE illustrate at page 130 a design for a lifting bridge possessing 
some novel features, proposed G Mr. T, E. Laing, C.E., for 
crossing the Tees at Middlesbrough. In the design it is proposed 
that a line of railway which is to pass to the south side of Mid- 
dlesbrough, for the purpose of relieving the present line of the 
greater part of its traffic, be chosen as the line of the proposed 
route, and that the site of the bridge or structure be at Newport. 
Newport recommends itself as the most suitable position in the 
neighbourhood ; it is some 30ft. or 40ft. above the highest spring- 
tide level, and the bridge would be erected at a further elevation 
of some 10ft. or 15ft., so that it would leave in all 50ft. clear of 
the highest spring-tide level, the bridge offering no obstruction 
at this height beyond the faces of its abutments. Therefore all 
vessels or small steamships whose rigging would not exceed 50ft. 
from the water’s edge would be enabled to pass under the bridge 
without any hindrance whatever. In the event of a larger vessel 
having to pass its position, it would only be necessary for the pilot 
to hoist a red or some other pre-arranged coloured flag as a signal 
to the man on the look out in the tower, who, after exchanging 
signals with the man in the opposite tower, would proceed to raise 
the bridge 40ft. from its bed on the abutments to the top of the 
towers, or 90ft. clearof the highest spring-tidelevel. The manon the 
look out from his elevated position would not only command a view 
of the river from Stockton to the bar, but would also have a view of 
the railway foraconsiderable distance on each side of thebridge. He 
would also have a knowledge of trains or traffic intending crossing 
the bridge. He would be in communication with the signal-posts 
and near stations and give directions to his companion in the op- 
posite tower by means of electric bell signals. The meaning 
would be printed over each signal, which would differ in tone, and 
be easily understood by the man at his post. To obtain 
the great strength and rigidity required in the construction of this 
bridge, and to meet with perfect security the requirements of 
railway traffic across the Tees, it is designed for a single line of 
rails as follows :—The two main or longitudinal girders are of the 
»vlate-girder design, fish-backed or bow-shaped. The bow or top 
m isof a cellular rectangular section, which form is well 
suited to prevent rupture likely to result from ‘‘sagg” or from a 
sudden settlement of the bridge. The web or partition is com- 
posed of plates arranged vertically, and the joints to butt and 
have covers of T-iron which are also rivetted to the top and 
bottom booms. 

The bottom boom is composed of plates rivetted face to face, and 
joined to web by angle irons, The transverse beams rest upon, 
and are secured to the bottom boom, they are placed about 4ft. 
apart, and are composed of top, bottom and web plates rivetted 
together with angle bars. The rail timbers are notched down 
slightly over these cross-beams, and the intermediate spaces between 
the timbers are filled in with Sin. planking laid longitudinally. The 
main girders are tied together by over-head arched beams inter- 
spersed throughout the length of the bridge. To the ends of the 
main girders, and on the sides next the tower walls are arranged 
iron rollers, which assist in maintaining a steady movement in 
lifting or lowering the bridge during heavy winds; they would also 
guide the bridge to its right position on its roller beds, The 
balance weights and water tanks are encased securelyin a wrought 
iron frame. The weights (which are cast in convenient blocks) are 
piled in the bottom partition of the frame. The water tank occu- 
pies the upper division ; it is provided with a man-hole in its 
crown, through which the water is admitted, and to the bottom of 
tlie front side is fitted a valve for withdrawing the water. This 
arrangement is designed so that it can be worked by the men in 
the towers. On the sides and ends of the balance frames are 
arranged friction rollers to assist in maintaining a uniform move- 
ment. Upon each abutment would stand the towers for supporting 
the lifting apparatus, They present an appearance on coking 
along the bridge of a high arch, whose rather stiff-looking design 
is considerably relieved by the introduction of the small turrets at 
each corner, one being used as a staircase for ascending the 
tower, while the other was the suction and overflow pipes 
arranged within it. On looking at the sides of the towers the 
recesses are seen in which the balance frames work. 

The mechanical details of the lifting apparatus will be under- 
stood from the following description of the apparatus in one 
tower :—At the top of the tower are four drums, secured to 
separate shafts, and rotating in strong plumber blocks, which 
are bedded and bolted securely to the stone work. Each drum is 
controlled by a separate brake, and by the arrangement shown on 
the drawing the four brakes are applied or eased at one and the 
same time. Over these drums hang the chains by which the 
bridge is attached to the balance frames. It must be understood 
that the balances are lighter that the bridge, and when 
empty their position is at the top of the tower, and the bridge on 
its bed, and before the bridge can be lifted, it is necessary to add 
the requisite weight of water to the tanks of the balances. The 
tank at the top of the tower contains the water for supplying the 
balance tanks. This tank is kept constantly supplied with water 
by means of a centrifugal pump in each tower, worked by man 

wer. This being the case, the position of the tower tank would 

e as shown on the drawing, viz.; immediately below the floor. But 
if preference should be given for the use of steam power, then 


“fone pump” with its small vertical boiler and engine could | 
supply both the tower tanks, viz., by laying along the bridge water | 
pipes, with a “‘ fall” from the pump to the opposite tower tank ; | 


and to the end nearest the pump would be secured a leather hose 
provided with a union for attaching it to the pump mouth. By 
this arrangement the water would be passed across the river when 
the bridge was at the top of the towers. To favour this arrange- 
ment the tower tank would occupy a position a few feet lower 
than where shown on drawing. Each tower tank would con- 
tam a double supply of water, or sufficient for two lifts, 
The water, when withdrawn from the balances at the tower 
bottom, is conducted into a tank within the turret, from whence 

~-it is again pumped to the tank at the top of the towers. By this 
arrangement salt water can be used in the winter season, and the 
usual dangers to be apprehended from frost considerably reduced, 
if not altogether rendered impossible. 

The action of the lifting apparatus is as follows :--We will sup- 
pose the bridge is in its position upon the abutments, and we are 
about to “lift” it. We tirst tighten the brakes, and turn a sand 
glass as we open the water valve for filling tanks of the balances, 
which we shut as soon as the sand runs down, The tanks are now 
full, and we proceed to ease and control the brakes, while the 
loaded balances are lifting the bridge. It has now reached its 
position at the top of the towers ; we attach the hose of the bridge 
pipes to the pump, and proceed to pass over the water to the tank 
of the opposite tower. To lower the bridge, we first tighten the 
brakes, and pull back the lever for opening the valves which 
withdraw the water from the balances. The time occupied in 
emptying the balances is again measured by the sand glass. The 
balances being now empty, are lighter than the bridge ; we pro- 
ceed to ease and control the brakes until the bridge is again in its 
place ready for the passage of railway traflic. 

Lifting bridges are not new, but we believe that this design will 
be found to contain some novel and interesting features rendering 
it worth the prominence we have given to it. 





Sovrn KzysixcTron Musevm.—Visitors during the week ending 
February 22nd, 1873 :—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 11,090; Naval and other col- 
lections, 1328 ; on Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. to 5 p.m., Museum, 1959; Naval and other col- 
lections, 7:3; total, a 2 av of corresponding — in 
former 14,462 ; total from the opening of the Museum 
Paw ’ 2 ? 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





PUMPING BY WINDMILLS. 

Str,—We should feel much obliged if any of your readers could 
refer us to an instance in which wind-power is applied to the 
working of lift-pumps or rams for the p of raising water to 
a considerable height, say 100ft., and in a tolerably large volume, 
say 50 cubic feet per minute. B. B. 





BOAT PLUGS. 

Srr,—I read of the ill-fated Northfleet’s boats as reported at the 
inquest: ‘*The one boat had no plug, and the water was up to 
her thwarts.”—-Evidence of John Ponts. Of the other it was 
said, ‘‘The boat was half full of water with the plug out.”— 
Evidence of Samuel Kingstone. It seems clear neither of these 
boats could have lived many minutes, and misfortunes have so 
often happened in a similar manner, that I propose to trouble 
you with a simple means of avoiding calamities arising from this 
cause, ‘ 

A small flap valve should be made to the ordinary plug hole ; 
it should be of lighter specific gravity than water ; when on deck 
it should fall, say half an inch downward, and rest on a small 
piece of grating ; when the boat was launched the upward pressure 
of the water would raise the valve and close the hole. 

A round ball of metal, or even of cork, confined in a similar 
manner, would do almost as well. The most trifling cost would 
be necessary, and I believe this adoption by sea boats generally 
would be the means of saving life at sea to as great an extent as 
the fog signal has been useful on the railways. H. WALKER. 

47, Gresham-street, Feb. 19th, 1873. 





EXPLOSIONS OF KITCHEN BOILERS. 


Sin,—Picking up one of your volumes (January to June, 1871) 
to-day, I became interested in a lively discussion upon the sub- 
ject of kitchen boilers and waterbacks, which continues through 
several numbers. 

My opinion is that if there be inserted in the most accessible 
side of the waterback a small cock with a long handle, similar to a 
hopper cock, having a small piece of pipe projecting beyond the 
range enough to allow of a pail or other vessel being put under it, 
and thatthe servant in charge opens said cock every morning during 
frosty weather, when, of course, if there be ice in the waterback, or 
if the circulating pipes be frozen, the water will not run ; otherwise 
the water will run and there is no danger. This small pipe should 
have a downward tendency to prevent water remaining in the 
same. If this be inserted near the bottom of the waterback it 
will be useful in cleaning it of any sediment that may have 
collected during the night. I have found that if the circulating 
pipe be frozen two feet or less above the range, there will not be 
a pint of water to run upon opening the test cock, and if only one 
be frozen there will be no danger from explosion. I am confident 
that with the proper precautions to prevent freezing, such as you 
mentioned in those numbers, and this means of ascertaining, there 
need not be any more explosions, C. L. RIKER. 

New York, January 8th, 1873. 





THE CHEMICAL SOCIETY. 
Thursday, Feb, 20, 1873. 
Dr. FRANKLAND, F.R.S., President, in the chair, 

THE minutes of the previous meeting having been read and con- 
firmed, Messrs. W. Koch, F. J. Hicks, and Miles H. Smith, were 
formally admitted members of the Society. The following names 
were then read for the first time :--Messrs. Andrew F. Crosse, 
Thomas Fulcher Best, W. Ramsay, James William Bantock, and 
Frederick Douglas Brown ; for the third time, Messrs. Waldron 
Sbapleigh, Edward Dillon, B.A., John Perry, George Brown, 
Thomas Williams Sheppard, John Carrington Sellars, and Herbert 
G. Loram, who were then balloted for and duly elected. 

This being the meeting appointed by the bye-laws for announcing 
the proposed changes in the il and officers of the Society, the 
president stated that Dr. Odling had been proposed as the new 

resident, and that the senior secretary (Mr. Vernon Harcourt) 
oa announced his intention of retiring from the office, Dr. 
Russell had been proposed to succeed him, The vice-presidents 
would be Dr. Voelcker, Dr. Roscoe, and Mr. Vernon Harcourt, in 
place of Drs, Noad, Odling, and Russell; and the other members 
of council, Messrs. Duppa, Divers, M. Foster, Spence, and Arm- 
strong, in place of Messrs. Bassett, Field, Roscoe, Voelcker, and 
Angus Smith, 

Mr. T. Wills then read a paper on the “‘ Solidification of Nitrous 
Oxide.” The author, after briefly sketching the history of the 
liquefaction of nitrous oxide, proceeded to describe the processes 
and apparatus with which he had succeeded in obtaining it in a 
solid state by the evaporation of the liquid. Although the appa- 
ratus he had described was generally the most convenient, the 
liquid nitrous oxide quickly solidifies if a rapid current of air be 
passed through it. Unlike carbonic acid, the liquefied gas can 
readily be preserved for some length of time in an open vessel pro- 
vided it be kept still. Liquid carbonic acid becomes solid 
immediately it is allowed to escape from the vessel containing it, 
since the vapour tension of the carbonic snow at the time of its 
formation is much above the atmospheric pressure, whilst liquid 
nitrous oxide boils at 1—-92 deg. Cent., and solidifies at 1—99 deg., so 
that the vapour tension of the solid is less than oneatmosphere. The 
density of the liquid at 0 deg. is “9004, and, like liquid carbonic 
acid, it is very expansible and immiscible with water. The author 
exhibited the formation of the solid nitrous oxide and performed 
several experiments with the liquefied gas. 

The President, after observing that the members were much 
indebted to the author for showing them solid nitrous oxide in 
such large quantities, said that there were several points which it 
would be very desirable to investigate in relation to the liquid, 
such as its rate of expansion between different temperatures, and 
it was to be hoped that Mr. Wills, who had had so much experi- 
ence with the liquefied gas, would furnish the Society with some 
further communication on the subject at a future time. 

Mr. Walenn said that in 1870 he had made some experiments 
with the gas, and had succeeded in liquefying considerable 
quantities in an iron vessel somewhat similar to that exhibited. 
On inverting it, and opening the stopcock, liquid nitrous oxide came 
out, and a small quantity of a snow white substance formed on the 
side of the vessel in which the liquid was received. 

The next paper, “On Aurin,” by R. 8. Dale, B.A., and C, 
Schorlemmer, F.R.S., was read by the secretary. The substance 
prepared by heating phenol with oxalic acid and sulphuric acid, 
and known in commerce by the name of aurin, yellow corrallin, 
or rosolic acid, is a brittle resinous body with beetle n lustre. 
To purify it alcoholic ammonia is added to a cold alcoholic solu- 
tion of aurin, and the resulting crystalline precipitate of the 
ammonia compound is decomposed by boiling it with dilute acid 
and recrystallisation from acetic acid. It forms needles or prisms 
having a brilliant lustre, and of the colour of chromic acid, whieh 
retain both water and acetic acid most obstinately; in a similar 
manner whencrystallised from hot concentrated hydrochloric acid it 
retains hydrochloric acid even after being heated to110 deg. Aurin 
dissolves in alkaline solutions with a red colour, and is —— 
tated on the addition of an acid. It does not melt below a 
When sulphur dioxide is passed into a hot concentrated alcohol 








solution of aurin and the mixture allowed to cool, a compound of 
sulphur dioxide and aurin separatesin red crystals with green lustre. 
These appear to contain one molecule of sulphur dioxide united 
with two of aurin. Compounds of aurin with potassic bisulphate, 
| ammonic bisulphate, and sodic bisulphate, were also obtained. 





Leucaurin C,, H,, 03, or Cyg H,, Oz, which is prepared by 
the action of zinc dust on an alkaline solution of aurin crystallises 
from its solution in acetic acid in thick prisms, By treatment with 
acetyl or benzoyl chloride three atoms of hydrogen are replaced, 
and triacetyl-leucaurin or tribenzoyl-leucaurin are obtained, both 
of which are crystalline. The authors have also prepared auxin 
from pure phenol, and find that it does not retain water in the 
same way as that obtained from the commercial product. By 
analysis it gave the formula C2, Hu Os, whilst the formula 
Cu Hic Os agrees best with that prepared from the commercial 
product, The authors have commenced the investigation of 
**peonine” and “‘ azuline,” two colouring matters obtained from 
aurin by the action of ammonia and aniline respectively. 

Dr. Frankland said he felt certain the members would agree 
with him in returning thanks to the authors for their researches 
on this important colouring matter, whose constitution was 
obviously complex. The results obtained were not always so 
sharp as investigators might wish, but it would appear that the 
authors had definitely settled that the leuco body contained three 
semi-molecules of hydroxyl, and there was no evidence against 
autin itself containing them. 

In reply to a question from the President, Dr. H. Miller said 
that the dye was principally used for paper staining, in the form 
of a lime lake with excess of lime. It was then a stable colour. 

A paper entitled ‘‘ Researches on the Action of the Copper 
Zine Couple on Organic Bodies. (1) On Iodide of Ethyl,” by 
Dr. J. H. Gladstone and A. Tribe, was then read by the former. 
The couple employed in the authors’ experiments was prepared 
by treating zine foil with a dilute solution, containing about 1 per 
cent. of cupric sulphate. It thus acquires a black colour from dle- 
position of copper, and is ready for use after being washed ani 
dried. On heating the couple to 100 deg. with ethylic iodide, a 
gas is given off in small quantity, and ethriodide of zinc formed, 
which when gently heated is resolved into zinc ethyl and zinc 
iodide. Zinc alone, or zine etched with sulphuric acid, scarcely 
re | action on iodide of ethyl at 100 deg. When the couple acts on 
iodide of ethyl in the presence of water, a gas is freely given off at 
the ordinary temperature, which on examination proved to be 
hydride of ethyl. With alcohol the action is somewhat slower, 
but the gas produced is the same. In the latter case a gummy 
residue is left in the flask, which, from its properties and compo- 
sition the authors believe to be iodethylate of zinc. They hope 
soon to communicate to the Society the results of the action of the 
couple on the homologues of iodide of ethyl. 

The President remarked that not only the Society but chemists 
in general must feel grateful to the authors for their method of 
preparing zinc ethyl, a substance which had now become almost as 
necessary a reagent in the laboratory as alcohol or ether. There 
was always a great loss in the old way of operating in closed 
vessels at a high temperature; and p Pate various improve- 
ments had been suggested, such as the employment of zinc etche 
with acids, and the use of an alloy of sodium and zinc, they had 
been found not to answer. Even when the zine and sodium alloy 
was used, with the addition of some zincic ethide to the ethylic 
iodide, the operation was very slow, requiring a long time, whilst 
with the zine copper couple the operation was complete in an 
hour ; moreover, by working at a comparatively low temperature, 
the loss from the formation of ethylic hydride and ethylene was 
avoided, and the proportion of zinc ethyl was comparatively large. 

Mr. Walenn suggested the employment of the metals separated, 
as the compound formed in contact with the zinc copper plate 
must diminish the action ; perhaps it would be better to employ 
zinc and platinised platinum, and to introduce a galvanometer 
into the circuit so as to observe the changes which took place. He 
would like to ask Dr. Gladstone whether he had made any experi- 
ments with separated couples. 

The President said that the low conducting power of the liquid 
would probably interfere, a remark confirmed by Dr. Gladstone. 

Dr. Russell asked if the authors had examined the black deposit 
for zinc, as from experiments he had made he should be inclined 
to believe that it was a sort of alloy of copper and zinc, the pro- 
duct obtained with very dilute solutions of cupric sulphate con- 
taining more zinc than with strong ones. 

Dr. Miiller remarked that the same thing took place in reducing 
chloride of silver, the reduced silver containing zinc, and evolving 
hydrogen when treated with hydrochloric acid, 

Dr. Gladstone said he was glad his attention has been drawn to 
this subject, and as the copper deposited from very weak solutions 
acted most powerfully, it was possibly from the cause suggested by 
Dr. Russell. 

The last paper, by Mr. A. H. Smee, jun., “‘ On the Detection of 
Ammonia in the Atmosphere,” was read by the author. The appa- 
ratus employed consists of a glass funnel drawn out to a point and 
filled with ice, so that the moisture from the atmosphere, 1 d 
on the outer surfaces, together with the ammonia and volatile 
organic matter, can be easily collected. The author has examined 
the aq vapour 1 by this apparatus in various situa- 
tions, in the country, in a garden in Finsbury-circus, in stables, 
ferneries, the wards of hospitals, and near the river at Westmin- 
ster, making determinations of the amount of ammonia present and 
also microscopical observations of the crystalline forms left on 
evaporating the liquid. The paper was illustrated by numerous 
and carefully made drawings of these microscopic crystals. 

The President thanked the author for his communication, and 
especially for the interesting microscopical observations; those 
made in the wards of hospitals might perhaps throw some light on 
zymotic diseases. He would also like to know whether he hail 
understood the author to say that he had found 1°22 parts ammonia 
per gallon in the rain water collected at Carshalton, as the samples 
collected for him by Dr. Gilbert, at Rothamstead, only contained 
about ‘02 per gallon. ’ 

In reply to a question put by Dr. Attfield, as to whether the 
same diseases always give the same microscopic forms, the author 
said it was very difficult to get isolated cases of any particular 
disease, as they were generally mixed up together. 

The meeting then adjourned until Thursday, 6th March, when 
the following papers will be read :—‘‘ On the Action of Hydro- 
chloric Acid on Codeine,” by Dr. C. R. A. Wright ; “‘ New Pro- 
cesses for Mercury Estimation, with some Observations on Mercury 
Salts,” by P. Hannay; ‘‘On a Method of Estimating Nitric Acid,” 
by T. S. Thorpe ; and ‘‘ Note on the Action of Acetates upon 
Solutions of Plumbic Salts, with remarks upon the Solubility of 
Plumbic Chloride,” by F. Field. 











Arr Power.—The employment of pneumatic power forindustrial 
purposes is constantly increasing. eit use the Mont Cenis Tunnel 
through,the Alps, seven miles in ngth, was bored. The Hoosic 
tunnel, in Massachusetts, five miles in length, now nearly finished, 
is being cut by the same means. The St. Gothard el, in 
Switzerland, lately commenced, which is to be thirteen miles in 
length, will also 4 cut by means of compressed air. The Hell- 
Gate rocks, under the East River in this city, are in process of 
removal by the same agency. In planing mills the pneumatic 
method is used to carry the shavi from the planers to the 
furnaces of the steam boilers ; in grain and wool houses, to con- 
vey the stock. At the iron furnaces pneumatic elevators are used 
to lift the cars and their loads of ore from one point to another. 
In London the pneumatic method drives cars in tubes under 
ground ; the post office department of that city has now in use 
sev miles of pneumatic tubes laid under the streets, in which 
letters are conveyed with great rapidity. In this country the 
ee eee ee ee lied is at the works 


the Pneumatic Transit Company, on Broadway, where a 
po pean : in a nine foot under that 
street, is operated by air. For an 
way especially useful ; 
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RAILWAY MATTERS. 


Mr. WARING, the chairman of the Somerset and Dorset, expects 
that the net revenue of the company will greatly increase in the 
* future, and that the passenger and goods traffic will be greatly 
augmented when the extension is opened to Bath. There will 
then be a direct communication between the south and west of 
England and the Midland Railway at Bath. 

THE East London Company have commenced their work in the 
docks, having Dag moe ad the whole of the land from High-street 
Shadwell to the Blackwall Railway. When they get to White- 
chapel = go on to Bethnal Green, and thence to the Great 
Western Railway. The position of the company is improving, 
although at present their line is open only from New Cross to 
Wapping. 

THE Great Western directors look forward with some confidence 
to the total remission of the duty on railway passenger traffic, 
This company have pro’ before them for working arrange- 
ments with the Llanelly Railway and Dock, the Llynvi and 
Ogmore, the Alchester, the Sivellindanies dren, the Waterford 
and Limerick, and Castle Crosnel and Limerick and Foynes rail- 
way companies, 

Tut first sleeping carriage for use on an English railway was 


used on the journey from Glasgow to London on Monday night,’ 


and arrived at the Great Northern terminus, King’s Cross at 
8p.m. This carriage was put on the line about a fortnight ago 
for its first trip to London, but, owing to a heated axle-box (an acci- 
dent that may happen to any carriage), was uncoupled from the 
train and sent back. 

THE report of the Crystal Palace and South London Junction 
directors states that a bill had been introduced into Parliament 
this session to make a railway from the company’s station at the 
Crystal Palace, and to join the main line of the London, Chatham, 
and Dover Railway close to their station at Dulwich. This pro- 
posed line would probably divert a large portion of the company’s 
jeg es The directors have, therefore, given instructions to oppose 
the bill. 


Ar the Bristol and Exeter meeting on Monday, the Earl 
of Devon, as chairman, with regard to the block and inter- 
locking systems, concerning the utility of which a parlia- 
mentary committee had been appointed to report, spoke of the 
extent to which the former system had been voluntarily adopted 
on their line ; it was in operation on the whole of their main line 
and all ‘ts branches, and the interlocking system had been adopted 
at all their important junctions. 


At the half-yearly general meeting of the North London Company 
just held, Mr. J. Bancroft, the an, said they had suffered to 
some extent from the competition of the Great Aa rod Railway 


Extension lines to the City. The competition of omnibuses and 
tramways had also affected their traffic. The bad weather in the 
past year had been against them. When the new docks and other 
works were completed at Poplar he had no doubt they would be 
able to continue their 6 per cent, dividend, and perhaps to add 
something to it. 

THE report of the Somerset and Dorset directors states that 
the colliery strike at present injuriously affects the traftic from 
South Wales, With regard to the extension line to the Midland 
Railway at Bath, some delay was caused by the wet weather in 
November and December last, but the directors are assured that 
there is no doubt of the ability of the contractors to com- 
plete the line by the end of the year. Nearly the whole of 
the share capital have beenissued, and all the instalments due have 
been fully paid up, with the exception of a small arrear of less 
than £800. 

THE Westinghouse air brake was applied last week on the 
London, Chatham, and Dover Railway. The first trial trip was 
made on Thursday, when the stops made were very good both as 
to time and distance, although the rails were considerably affected 
by “‘fog grease.” One unexpected stop, compelled by detonating 
fog signals, was made from a speed of twenty-five miles an hour 
to absolute rest in seventeen seconds; and the engineers and other 
visitors on the occasion were well satisfied with the results. 
Among the visitors present were representatives of the Bombay and 
Baroda Railway, and of the Meridionale of Italy. 


Lieut-Cot. C. 8S. HutcHinson reports on the collision be- 
tween a passenger train and a mineral train which occurred on 
the 9th ultimo, at Aycliffe station, on the North-Eastern 
Railway, that it was caused by the driver of the passenger 
train approaching Aycliffe distant-signal at an injudiciously 
high speed, at which speed, by his own acknowledgment he would, 
havebeen unable tostop until he had overrun the distant-signal some 
800 The position of the si might be advantageously 
altered by moving it further from the station, and thus improvi 
a driver’s sight of it. This collision is one of that class whic’ 
— hardly occur were the traffic worked on the absolute block 
system. 

Mr. ©. J. Croy, the chairmanof the London, Tilbury, and South- 
end Company, at the half-yearly meeting on Tuesday expressed 
= “+ = hep mene would come bd oa the Thames Haven 

ranch, and re’ to an agreement which was being prepared to 
enable a firm of colliery owners and firebrick makers id the North 
of England to carry their produce down the line to Southend—a 
proposal which he had every reason to believe must be beneficial 
to both parties, He said that at the next meeting he should either 
have to announce that satisfactory arrangements had been made 
——— the future working of the line, or to propose an appli- 
cation to Parliament for power for theshareholders to elect their own 
board and to exercise uncontrolled administration of their own 
affairs ; and in that case the necessary expenses would be advanced 
by the shareholders’ three directors. 

AN old and infirm gentleman named Dale has sued the Metro- 
politan District Railway Company for tion for an injury 
caused by an accident, owing, as alleged, to carelessness of the 
company’s servants. On the 6th of August the plaintiff went to 
the South Kensington station and took a first-class ticket for 
Notting-hill. He was getting into a carriage, with the assistance 
of a porter, when it moved on, the porter pulled him back, and 
he fell on the platform and was injured. to his account 





the train was stationary when he was getting in, but according to 
the account of the porter he was getting in when it was mo 
The company at first made a charge him of into a 


getting 
second-c! carriage with a third-class ticket, but this 
roved to be utterly unfounded. . He then applied to the company 
‘or compensation, and they charged him with breach of their 
bye-laws in getting into a train while in motion, stated but that as he 
probably did not think the train was in motion, and had sustained 
an injury, they would not press the charge. The jury awarded the 
plaintiff £150 damages. 
* Iy his report on the collision that occurred on the 13th ultimo 
of Sante Ter JTunstien cm Go Lancashive mat Yorkshire 


Railway, which five were hurt, one 
fi a the driver, fireman, guard a ape. et train 
and Lieut-Col. F. 


H. Rich ecg appears to caused b’ 

the brake of the guard’s van of the coal train not being in ae | 
working order, or by the guard having failed to apply it properly. 
This man was in ch of the empty coal train as his head 
guard was absent from sickness, but although he is a young, inex- 
perienced guard he appears to have been using his best efforts to 
stop the train when it had commenced to run back, and he 
received a severe blow in the head while doing so. The accident 
could not have happened if the signalman on duty at Grindford 
Bar Junction had placed the check block (which is worked from 
his cabin) across the rails of the Grindford Bar coal branch before 
he lowered the signals for the passenger train. When the — 


train. 
arranged and pro interlocked it will 
onal security at junctions of eee d, 


———« are re- 


NOTES AND MEMORANDA. 


A MIXTURE of four parts borax and three parts magnesium 
sulphate is stated to be as useful as tungstate of soda for rendering 
fabrics fire-proof, 

In determining the illuminating power of street gas it should 
not be conducted through an india-rubber tube, since this dimi- 
nishes its illuminating power. A series of experiments, made b: 
Zulkowsky, show that the weight of the tube increases. This 
phenomenon is probably due to the absorption of the heavy hydro- 
carbons by the tubing. 


1 


MISCELLANEA. 


THE Northern Junction, which has been constructed at Ponty- 
— will enable the Taff Vale Company to {coals to the 
North of England in a much more satisfactory way than hitherto. 

At the weekly conference of delegates in G won Tuesday 
it was reported that one of the works at Wishaw commenced 
at the advance, and the others were promised it. With rd to 
Motherwell, it was stated that the masters had signified their 
intention of giving the advance on Saturday. 

THE master ——— at Chatham Dockyard, Mr. R. P. 
8 with some other officials connected with the 





“HumbuG” is a corruption of the Irish word uim bog, pr 
“oombug,” signifying soft copper, or pewter, or brass, or worthless 
money; such as was made by James II. at the Dublin Mint— 
twenty shillings of which was worth only two pence sterling. At 
first applied to worthless coin, the word became the general title 
of anything false or counterfeit. 


Dr. Jenzscx, of Gotha, who has devoted himself for some years 
te microscopic lithology, announces that in various kinds of erys- 
talline and volcanic rocks he has discovered minute animal forms 
in prodigous numbers in a fossil condition. Among them he finds 
infusoria and rotiferw intermingled with alge, and he infers their 
formation in a large expanse of stagnant water. 

An American at Hartford, it is reported, has invented a new 
process of plating iron or any composition metal either with gold, 
silver, or nickel, the plating being so driven into the surface that 
it becomes a part of the metal itself. Experiments have been 
made on boiler iron at Colt’s with perfect success, and the Govern- 
ment is going to test the merits of the invention. 


M. Fougve describes a visit he paid to the Azores in 1867, 
having been attracted by news of a volcanic —— taking place 
in the sea, near Terceira. This had spent itself before he arrived, 
but he went to the scene in a boat, and bottled some of the gas 
from the part where the water was in a state of ebullition. e 
found it to contain chiefly hydrogen and compounds of hydrogen. 
The Azores are, in formation, a true type of marine volcanic 
regions. 

AN instrument has been invented in Germany for testing colour 
blindness. It consists of a rotating apparatus, which moves a disc 
whose centre is a circle, one half black and the other white ; outside 
of this is a ring half red and half green, then another ring of violet 
and red, then the outside ring of violet and green. When rapidly 
rotated the centre appears to be coloured grey, then is black and 
white mixed. To a green blind person the middle line will appear 

y, that being the result to him of a mixture of violet and red. 
he outer ring will appear grey to the red blind patient, and the 
inner, grey to the violet blind. By the use of this instrument, a 
large number of patients may be simultaneously examined for one 
or more kinds of colour blindness, 

Pror. Roscoe found from his investigation in spectrum analysis 
of the Bessemer flame that when the blow begins the flame is 
scarcely luminous, a mere glare ofred, giving a very faint spectrum, 
if any. In about four minutes from the time the blast is let on a 
flashing through the spectrum of the sodium line may be noticed. 
In about a minute and a-half after this change we discover lithium, 
and then potassium. As the process continues the flame becomes 
intensely luminous, owing to the silicon becoming incandescent. 
Then it gradually changes, and becomes slightly purple, and, in a 
few seconds, passes to nearly the same colour as at first. The first 
spectrum is an exceedingly simple one, but the last is complex, 
containing as many as 33 lines. The lines disappear in the inverse 
order of their appearance, and when the last green band becomes 
invisible the blast should be shut off and the metal cooled. 


THERE are now published in the United Kingdom 1536 news- 
apers, distributed as follows :—England—London 285 ; provinces, 
86; total, 1174; Wales 59, Scotland 144, Ireland 140, Isles 19. Of 

these there are—Daily papers, England, 86, Wales 2, Scotland 12, 
Ireland 24, Isles 2. In 1863 there were published in the 
United Kingdom 1206 journals, of these 72 were issued 
daily—viz., England 46, Wales 1, Scotland 9, Ireland 14, 
Isles 2; but in 1875 there are now established and circu- 
lated 1536 papers, of which no less than 126 are issued daily, 
showing that the press of this country has very greatly increased 
during the last ten years, and especially so in daily papers; the 
daily issues standing 126 against 72 in 1863. The magazines now 
in course of publication, including the quarterly reviews, number 
630, of which 253 are of a decidedly religious character, represent- 
ing the Church of England, Wesleyans, Methodists, Baptists, 
Independents, Roman Catholics, and other Christian commu- 
nities. ° 

THE lavas, says the Building News, are extensively used in 
many parts of the Continent for building purposes. They are 
generally silicated, the 7 wy rock of the kind, known as 
trachyte, containing 50%7 per cent. of silica. This term is 

enerallyd aopted for voleanic rocks, having a rough falspathic base 
| eer of sanidine oligoclase, with augite and mica, silica, or 
hornblende. When it contains crystals or grains of free quartz or 
ot aitight it pep trachyte or porphyry. ag tm a rule, 

a light grey colour, occurring in sheets or thic' alternatin, 
with basalt, or, as in the district of Auvergne, forming the | 
cones of volcanoes. The lavas of Central France have been employed 
from the time of the Romans in churches and bridges; while that 
of Andernach, obtained from subterranean caverns at Niedermendig, 
is now chiefly used for the well-known millstones, and is exported 
to all hag of Europe and Britain. The utilisation of the lava 
rocks for this purpose is of very ancient date, the corn-mills found 
at Pompeii being formed of ancient lava-sheets obtained from 
Vesuvius, 

M. Cotas, of Paris, comments in Les Mondes, on M. A, Lalle- 
mande’s paper on the blue colour of the atmosphere, in which it 
was attributed to a change of refrangibility, due to a partial absorp- 
tion of the chemical or ultra violet rays. In 1870 M. Collas, in an 
article in Les Mondes, attributed the blue colour of the Lake of 
Geneva and other waters to the quantity of silex held in solution, 
which is brought down by the tributary streams from the strata 
through which they pass. Numerous observations since have in- 
duced him to believe that the blue colour of all the water of the 
globe is due to the same cause. The air everywhere always con- 
tains more or less of moisture due to eva) i the water 
of the earth ; the water thus evaporated always contains a greater 
or less quantity of extremely fine insoluble particles. Silex, says 
M. Collas, is one of the most common insoluble substances in 
nature, and, threugh evaporation, performs the same function in 
the blue sky that he believes it does in the blue waters of the 
earth. He beli his theory is confirmed by the intense blue of 


southern skies, where evaporation is so much greater than in the 


colder north. 
SprcrruM anal asis well known, is now used frequently for 
detection of varies in character with the different 


gases which may have been added to it. Thishappens in many cases ; 
or instance, an are suffocated by going down, into vats 
or wells, In these cases the blood contains a certain hmount of 
carbonic acid. The spectrum given by blood inthis state is perfectly 
distinct from that given by blood in its normal condition. In like 
manner, when blood is compounded with sulphuretted hydrogen, 
prussic acid, or other foreign substances, the spectrum is in each 
case distinct and peculiar. Knowing these facts, the cause of 
death may be determined in many cases where it is impossible to 
detect it by any other means, Blood corpuscles are so extremely 
small that 3200 of them only measure lin.; yet the presence of even 
a portion of one may be tested by the spectroscope. Dr. Herapath 
says that it is perfectly easy to detect and county examine the 
human blood in the stomach of a flea. We may even dilute 
this blood with a teaspoonful of water without its losing its 
| propery, it the insect has been dining off a sanguineous 
im 





Jers, together 
yma wily a been summoned to Whitehall for the purpose of 
consulting with the Admiralty officials respecting the new ironclad 
vessels about to be commenced at Chatham Dockyard. 

Tue Lastern Budget says that a number of surveyors appointed 
by the Russian Government to make maps of the countries on the 
Chinese frontier have just returned to Taschkend, having com- 
pleted their work for the past year. They have surveyed 60,000 
square versts of country between the lakes of Balkasch and Issiz 
Kul, including the valley of the Tia. 

THE death of Mr, Frank Wright took place at Osmaston Manor, 
near Derby, on Monday. He was chief partner in the Great 
Butterley Ironworks, in addition to bei connected with the 
Codnor Park and several other collieries in Derbyshire, 
there being at the ironworks and ieries over 3000 hands. He 
had given to the Derby Infirmary between £6000 and £7000. 

Durine the late gales the sea gained so much upon the Ness 
Point, Lowestoft, that the foundations of the low lighthouse have 


been broken up and shattered as if b _gmeenes. Workmen 
are preparing to remove the structure ards further inland, 
The lighthouse stands on iron pillars, and will probably be removed 


entire, so that the light will continue to be exhibited. The shore 
ends of several telegraph cables are exposed at this part of the 
eastern coast. 

Tue strike at Larkhall has been brought to an end by the 
employers granting the men the extra 1s. per day for which they 
came out more than two months . It been calculated by 
the men themselves that during ‘the strike they lost £40,000 in 
wages. The men at first refused to go to work until all the 
** blacknebs ” (i.¢., non-unionists) were expelled from the pits, but 
they were ultimately satisfied with fines being imposed upon these 
** refractories,” Larkhall men had no sooner returned to 
their work than those of Motherwell and Wishaw declared that 
they would strike, unless their wages were increased, and a 
number of pits actually came out. 

THe half-yearly accounts of the Midland Iron Company, Mas- 
borough, have just been presented at the shareholders’ meeting. In 
August last 275 per cent. was divided as an interim dividend, 
and now the division is at the rate of 35 per cent. for the last half 
of 1872, leaving some 22000 to be carried forward to this year. 
This remarkably large profit was explained to have been brought 
about by the existence of contracts for pig iron and coal entered 
into when those articles were much lower than they are at present, 
but which contracts are now nearly expired, However, 62) per 
eent. is not bad interest after all. 

Tue third meeting of the Committee on Scientific Inventions 
and New Discoveries of the London International Exhibition, 
1873, was held on the 20th inst. at Gore Lodge, 8S.W. The 
following members were present :—Mr. C. B. Vignoles, F.R.S., in 
the chair, Mr. F. A. Abel, F.R.S., Capt. Hans Busk, Capt. H. 
Colomb, R.N., Major W. Crossman, R.E., Dr. D. 8. Price, 
Professor H. E. Roscoe, Mr. C. W. Siemens, F.R.S., D.C.L., Mr. 
T. Sopwith, F.R.S., Lt.-Col. A. Strange, F.R.S., and Sir Charles 





Wheatstone, F.R.S. The committee considered the numerous 
applications they had already received, andadjourned till Wednes- 
day the 19th March, when they will meet to inspect the 
scientific inventions and new discoveries which are to be delivered 
on Wednesday, the 12th March. 

A MEETING of manufacturers and other large consumers of fuel 
was held in Manchester on Tuesday, with the object of establish- 
ing a Mutual Coal Supply Association. It was stated by the 
speakers that the present high price of coal was not warranted 
by the state of the labour market or any other circumstances, and 
that were the manufacturers of Lancashire, Yorkshire, and 
Cheshire to combine, they could obtain for themselves an abun- 
dant supply of fuel at a great reduction on the present rates. The 

teen submitted by the promoters of the ao that a 

tton and Woollen Spinners’ and Manufacturers’ Supply 
Corporation should be formed for the ties of I hire, York- 
shire, and Cheshire, with a capital of one million sterling, and a 
motion approving of that proposal was adopted 

AS a train on the New York Elevated Railroad was passing the 
corner of Nineteenth-street and Ninth Avenue, on the afternoon of 
January 31, the feed-pipe burst and the connecting-rod breaking 
tore a hole in the boiler, allowing all the steam to escape. The 
passengers were greatly alarmed at first, but somewhat recovered 
their equanimity on finding that no serious — had taken 
place ; but a new problem now presented itself. At the point 
where the train was — there was no platform, and the 

ngers were some 20ft. above the street, with no means of 
escending. After some delay a ladder was procured and the 
ngers reached the ground in safety, with the exception of one 
fedy, who preferred remaining on the car until dark. We under- 
stand that a light folding ladder has since been placed on every 
train, for use in case of accident. 

Tue South Yorkshire and North Derbyshire coalowners and 
managers have during the present week been served with notices 
by two large and distinct bodies for advances amounting to 20 per 
cent., in each case. The representatives of the South Yorkshire 
Miners’ Association have given notice for the above advance, and 
this was followed yea y ee gr d by the South Yorkshire 
Operative Association, who their secretary also made a 
demand for 20 per cent., both of which are to be made payable on 
the 8th of March. re) association is a newly formed 
association, and is made up of topmen employed at the various 
collieries in South Yorkshire and North Derbyshire, so that the 
coalowners have now two demands upon them. What action will 
be taken remains to be seen, but a good deal of interest is being 
taken in the results, 

At the Barnsley Court House on Wednesday, a case in which 
some striking facts were revealed, illustrating how the present 
scarcity of coal is brought about, was heard. a ooking 
young miners named Gill, Armitage, and Ogley, pleaded guilty 
to peeding, Os work at the Parkgate Pit of the Strafford 
Collieries. uring the hearing of the case the manager said the 
actions were brought in consequence of the men neglecting to work. 
He produced facts relating to the men being absent, and showed 
the time books kept at the pit, books which es that out of 
the number of men employed at the Parkgate Pit, fifteen miners 
had played 110 days in three weeks ; he also proved that the out- 
put of coal at that pit was 12 cent. less than in the same 
month of last year, on account of the men not working oe, 
Fifteen of the men employed averaged one with another 10 














days out of eighteen working days, and the company felt they 
were bound to take some action to prevent such a state of things. 
On every Monday they had from thirty to forty men less at work 
than they had in the middle of the week. The average wages of 
miners employed at the pit was 10s. 8d. per day, after allowing 
hurriers to be paid at the rate of 6s. 9d. per day each. Armitage 
was ordered to pay 8s. compensation and costs, amounting in all to 
18s. 6d. Ogley was ordered to pay 12s. compensation and 
and Gill, who it was stated had rendered some good service at the 


a few ago, oan a ee Oe oe, See ae. > 
Mr. er, it may be stated, took out a number of summonses 

inst other wor! for neg which will be 
heard at a future court day. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
ARIS.—Madame Borveav, Rue de la 

BERLIN.—Messrs. A. Asuer and Co., 11, 

VIENNA.—Mesers. Gzrop and Co., 

LEIPSIC.—. ONSE 3 

NEW YORK.—WI.tmer and Rocers, 47, Nassau-street. 


den Linden. 
‘3. 


PUBLISHER’S NOTIOE, 


*,* With this week's numberwe publish our ‘* Portfolio of Working 
Drawings,” No. LXII,, representing a Tank ive 
L. B. and S.C. R. Each number, as issued by the publisher, will 
contain this Supplement, and subscribers are requested to notify the 
fact to him should they not receive it. 


TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

8S. W.— We cannot obtain any additional particulars. 

J. M.—We regret that we are unable to supply the information you require. 

W. J. A. (Tubulous boilers).— Your letter is only suitable for insertion in our 
advertising columns. 

W. W. (York) —We cannot insert your letter. It has already appeared else- 
where, and, moreover, it is an advertisement. 

J. G.—There are at least half a doxen gears in use, besides the Corliss valve 
motion. We could not spare space to illustrate and describe them. 

AN OLD SusscriBer.— We cannot tell whether you will save coal or not with- 
out knowing something more. If you can use your steam more expansively 
you will savefuel. If not, you will gain nothing. 

Sream.—You will effect a very considerable saving, over 20 per cent. probably; 
but are you quite certain your engine will stand the extra strain? If you 
will write more fully we shall be happy to advise you. 

D. J. K.—The principle is well understood, and its importance is recognised 
by engineers. The difficulties encountered in laying out the metropolitan 
lines have, however, been so great, that it was found impossible to apply it 
fully. 

InquireR.—It is quite impossible to give a general answer of any value to 
your question. Very good condensing engines use about 26 Wy. of steam per 
horse- per hour. Good non-condensing engines use about 30 lb. to 
35 lb. of steam. The working pressure affects the consumption only as a 
means to an end, that end being the power of working the steam expansively. 

THe SumMertee Biast Furnace.—We have received a letter from Mr. 
Bethune, in which he states that the Summerlee furnace referred to in our 
last impression is nol new. He calls it a “‘mere imitation of the Ferrie fur- 
nace.” We are very unwilling to open our pages to discussions on the 
novelty of inventions. Mr. Bethune’s statement must be taken as it stands. 
He has supplied ne proof of its accuracy. 











IRONFOUNDRY. 
(To the Bditor of The Bngineer.) 

Srr,—Could any of your correspondents or readers supply me with 
drawings for building a well-arranged ironfoundry on a small scale ¢ 

Swindon, February 20th, 1873. J.P. 
LThe question appears to us to be not, could any correspondents supply 

such drawings as *“ J. P.” wants, but will they. Our readers are numerous, 

however, and, for the most part, very good natured as regards giving infor- 

mation, as we know from many a pleasant experience, so it is more than 

provable that “‘ J. P.” will get what he requires, although his request does 

look a little unreasonable.—Ep. E.] 





SUBSCRIPTIONS: 

Tue Enorveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) «2. .. «» £0 14s. 6d. 
Yearly (including two double numbers) .. . - £1 9s. Od. 
IY -_ occur, an extra charge ef two shillings and sixpence as annum will 


Tue ENGINEER is registered for transmission abr 


FOREIGN SUBSCRIPTIONS. 
In consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
at these rates, will receive THE ENGINEER weekly, and post-free. 
Subscriptions sent by Post-ofice Order must be accompanied by a letter of 
advice to the publisher. 


Remittance by Post-office Order. 


44.4. " 4.4. 
Argentine Republic 111 6 peryear, Japan «= « 116 0 per year, 
Australia... ll 6 “ Malia « « lll - © 
Belgium .. os os ll 6 ~ Natal -1neé o 
Brasil 1c os os ill 6 * Netherlands .. «» « 116 0 ” 
British Columbia .. lll 6 o New Brunswick .. .. 111 6 * 
British Guiana .. 1 6 Newfo o ee Ill 6 . 
Canada .. .. ~ lhe » New South Walee.. .. Lill 6 
Capeof Good Hope .. 111 6 New oo ce oe ALL SC oo 
China «6 os - 116 0 ” Switzerland .. « « 116 0 ~ 
Denmark - lie ° Turkey .. « 116 0 a 
Boyett. ll 6 a United States.. .. « Lil 6 oo 
Germany.. 11 0 + | West Coast of Africa .. 111 6 - 
Gibraltar ll 6 pe | West Indies .. .. « Lil 6 * 
Ttaly.. Ses « | 

Remittance by Bill on London. 
Austria ‘e . Ne v5 ¢ 
oo se © per year OrwAy + ws « 0 per year, 
Buenes Ayres 1l 0 e Panam@.. « « o 111 6 @ 
Chili and Peru 11 0 * Russia «. oo « o 3 @ 6 o 
France .. « ile - Spain ws oo o oo 116 0 ” 
Greece ws 116 0 pe Sweden os « 11 0 
India iw os 116 0 ” 
ADVERTISEMENTS. 


payment. 
ADVERTISEMENTS Cawwor BE INSERTED UNLESS DeLiveneD perore Six o’cLOok ox 
murspay Evenine in rach Wee. 
*,* Letters relating to advertisements and the publishing department ef the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; alt 
other letters to be addressed to the Editor of Tux Encineger, 163, Strand. 


MEETINGS NEXT WEEE. 

Tue InstiTuTion oF Crivit Enomveens.--Tuesday, March 4th, at 
8 p.m.: Continued “On the Standard Gauge and of the Metre 
Gauge for the State Railways of India.” 

Tue CuemicaL Socrery.—Thursday, March , # San; “On the 
Action of Hydrochloric Acid on Codein,” by Dr. ¢. R. Wright; “New 
ye > Mercury with some Observations on M 
x, Thorpe ‘atth -t-1 the Solubility of 

uma wu ul 
by F. Field, ~~ J 
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THE IMPORTATION OF COAL. 
nets et ess 5 i ee oe ato 
to the possibility of importi i e revert to 
OTe ho None tt alias tow ataile to prove to 
aie Se So as — 
im) ion at present moment is anything but 
portation 


There are three great coal-fields closely bordering upon 
the lower or middle Rhine, namely, those of north-eastern 














Belgium and of the valley of the Saar on the left bank, 
and that of Westphalia, ing from both sides of the 
Ruhr, on the right bank chief ly. Into the extent, statistics, 
and production of those great centres of coal industry, and of 
so many industries dent ly on coal, forbids 
us to enter. We must for those refer to articles in THE 
ENGINEER in 1867, and other past years, and to the pub- 
lished returns to be found at the School of Mines, Jermyn- 
street. It is sufficient to say here that the Belgian coal 
supply, like that of Westphalia, though at present pressed 
upon by the demand, yet stands at prices that admit of 
import into England in competition with British coal at 
existing prices. The Saarbriicke coal district, owing to the 
coal-fields being Prussian Royal property—to the past and 
even present uncertainty as to future warfare and national 
possession — has not n developed to the extent its 
seams deserve, and will surely one day receive ; so that 
for the moment we may leave unnoticed here both the 
coal regions on the left bank of the Rhine: the Belgian 
because, although we have no doubt coal can be imported 
thence at a cost some shillings a ton less than the present 
prices in the Thames, it admits of some doubt how far a large 
or steady supply thence would be at present insured ; and the 
Saar, for a like reason, as well as because transport thence 
to London is the least favourably conditioned of the three 
districts we have referred to. Let us, however, turn to 
the Westphalian district, the annual production of which 
ma ybe reckoned at a respectable fraction of the annual pro- 
duction of Great Britain. The workable coal-field, as already 
perfectly ascertained by working pits or by borings, spread 
over a surface of about four hundred English square miles 
in extent, containing more than sixty beds of workable 
coal, in seams of from 3ft. to 9ft. or more in thickness, and 
having a united thickness of about 200ft. of pure coal, of 
all descriptions from hard anthracite to rich bituminous 
and even cannel coal, very generally of excellent quality. 
It is calculated that the deposit of coal—pure, and free from 
shale—amounts in total to forty ieaend millions of tons, or 
to more than five times that of the whole North of England 
coal district, or to about one-half that of Great Britain. 
The annual output, which in 1867 was 103 millions of tons 
(English), is at present probably not very far short of double 
that amount, the annual increase in the interval having been 
at the rate of 12 to 15 ao cent. on each preceding year’s 
supply. The number of new pits now in progress of sinking 
is said to be between forty and fifty, and the onl 
limitation to the output of most of those now in wor 
arises from scarcity of labour. That scarcity is being 
supplied, however, by the introduction and training of large 
bodies of miners from other countries, amongst whom the 
Piedmontese and other northern Italians are found to be 
a docile, hardy, and hard-working set of excellent men. 
The coal basin is spread over with a network of rail- 
ways, rivalling the close mesh of Belgium and England— 
the Bergisch-Markische and other great trunk lines passing 
through these, and giving communication with every part 
of the Continent. The coal basin is also in commu- 
nication by steam navigation with vast areas of the 
Continent, and with the sea. 

Since the Franco-German war the price of Westphalian 

has been considerably enhanced, partly through 

resulting scarcity of labour, but also by reason of the 
increased domestic demand for iron and other t indus- 
tries. So far their coal trade has assimilated in its march 
to our own; but though they had some time ago a 
threatened strike of miners, they have no tacit under- 
standings between coalowners and workmen, nor any 
“coal ring;” nor are the coal dealers or “ coal handlers,” 
as the Germans phrase it, numerous, or in much favour 
with the coalowners, who prefer, as far as ible, to sell 
direct to all large consumers, so that the feiss of those 
“middle men” whose pernicious, combined actions have 
long im: such a heavy black mail on the four millions 
of people of and around London, is there not much 
felt. The results are that they have no “coal famine” nor 
any famine prices, although the pressure of demand keeps 
supply just now small. quantities of coal of various 
descriptions and of excellent quality can be purchased in 
the district at current rates, which at present vary from 
14s, to about 24s. per British ton at the pit’s mouth. The 
average for really good bituminous coal may be taken at 
18s. to 20s. per ton, with a very decided expectation 
expressed by the owners, that, owing to various reasons 
which we have not space here to go into, the price will ere 
long drop from 2s. 6d. to 3s. per ton, 

By a specially a tariff, coal is now carried direct 
from the pit’s mouth to Antwerp for shipment at 6s. 8d. 
per ton. There are already tolerable shipping conveniencies 
at Antwerp, which, were an abiding coal trade with 
England once formed, would be enlarged and made equal 
in efficiency to anything of the sort at Newport or 
on the Tyne. Shipping charges and freight thence 
to London are calculated not to exceed 6s. per ton. 

It thus appears that at the present moment, and without 
any preliminary measures beyond the negotiation of the coal 

ins and the sending screw colliers to Antwerp to 
take the fuel away, good coal can be delivered in “ the 
Pool” at London 33s. per ton. This, however, by 
no means represents the minimum re at which London 
can be supplied with German coal, if proper co-operative 
i as to transit be previously adopted. e great 


machinery 

shi ee eS one ee SO aeine 250 ot 
Rahrert and Duisburg close by, where berths for ships or 
barges drawing not more than 6ft. of water, and shippi 
staiths, &c., exist, and where sites con bo enally Atalaad 
for private shipping places, where the coal, put into the 
railway wagons direct from the corves and screens at the 
its’ mouths, ean without breaking bulk be put on board. 
peel which are tugged in trains, hold 
from 300 to perha d the freight by them, 
including all charges to either Rotterdam or to 
Flushing, is about 6s. per ton. The Rhine though 
strong and are unfit to cross the sea. There are no 
bridges or other o ctions to navigation in existence to 
prevent masted screw iron colliers of any length or breadth 
of beam, but drawing not more than 6ft. water, to ascend 
the Rhine to Duisburg. Were a fleet of such colliers pro- 


rly — and adapted both for the navigation of the 
+ Am ich is open at all seasons, unless in the excep- 
tional case, which never lasts more than a short time, of a 
great icefloe coming down —once established upon the 
station, we are informed, upon the same excellent autho- 
rity — which we give the facts here stated, that coal 
could transmitted from Duisburg to “the Pool” at 
London at from 8s, to 9s. per ton. So that, assuming the 
anticipated fall in the price at the pits to 17s. per ton 

ised, German coal would float in the Thames at 
26s. per ton, or, if we allow a couple of shillings additional 
for interest on capital upon the collier fleet, say 28s. per 
ton in London. With a co-operative system, under the 
management of the same aay & other body as that 
of the coal importers, that would be satisfied with a rea- 
sonable rate of profit for the mere “coal handling” or 
distributing. Coal for domestic and manufacturing pur- 
poses could thus, it would appear, be delivered to the con- 
sumer at about 30s. per ton. 

Were a steady supply that could be relied upon, of coal 
at this price, or even one, two, or three shillings a ton 
higher, to the extent of even only 500 tons a day, to reach 
the Thames, it would effect a great deal as a check to keep 
the coal dealers of the metropolis in order ; and what wehave 
stated as to the Thames would be obviously equally appli- 
cable to numerous ports round our south-east and southern 
coasts. Here then is no difficult or doubtful means for 
employing that which is the most efficacious and legitimate 
of all checks to combination and extortion, namely, com- 
petition. Nor are we quite dependent upon the Rubr 
coal basin alone as a field for such competition. Once offer 
the certainty of a steady demand to Saarbruiick or to 
Belgian coalowners, and some would soon be found ready 
to devote themselves on fair remunerative terms to the 
London supply. 

The day is probably not very far off when it will become 
matter for full consideration how we may best and most 
economically draw upon the immense coal seams of Pictou 
and Cumberland River in Nova Scotia. We do not 
believe the fuel there at all beyond our reach if the prices 
of coaf in Great Britain should be by whatever means 
maintained at what they nowstand at. We must reserve the 
consideration of this, however, as less directly pressing at the 
present moment. Meanwhile there are some other points 
of practical value that may induce us to revert to this 
pressingly important matter of coal cost and economy. 

We already begin to fear that little is to be hoped for 
from a parliamentary commission. Time as to its appoint- 
ment has been already too much wasted, and if _ 
at all, we scarcely hope for anything but that dilatory 
“goose step” of pretended progress that has kept other 
commissions, like those on scientific education, or some- 
thing under that guise, and on patents, dawdling over three 
sessions without any useful result. 


LOCOMOTIVE ENGINES FOR METROPOLITAN TRAFFIC, 


THE engines recently built by Mr. Stroudley to work 
the South London tratlic of the Brighton Railway claim, 
and are certain to receive, thoughtful attention from every 
locomotive superintendent who has anything to do with 
metropolitan traffic. These engines—not inaptly nick- 
named “The Terriers” by their drivers—are totally opposed 
in several respects to the received ideas of what a locomotive 
engine for metropolitan traffic should be ; and Mr. Stroud- 
ley deserves no small credit for the courage and originality 
which he has shown in putting such engines to work. 
That the results he has hitherto obtained prove how sound 
was his judgment is certain; and the fact that these little 
locomotives are in daily and successful use goes far to 
prove that we are still very far from finality in railway 
practice. Mr. Fowler’s great engines on the Metropolitan 
and Metropolitan District Railways were at one time 
looked upon as nearly perfection, considering the peculiar 
nature of the duties they have to perform. If it was 
urged that their weight—nearly 43 tons—was needlessly 
great, as compared with the work they actually did, we 
were told that this could not be true, because they were not 
heavier than the engines used by other companies, such as 
the Midland, Great Northern, and North London, in work- 
ing metropolitan traffic. It was overlooked, however, that 
Mr. Fowler’s engines were required to work nger traffic 
only, while the engines of all the other railway companies 
cited had to haul goods as well as nger trains—a very 
different matter. It was not till 1869 that the spell was 
broken, aud Mr. Armstrong, of the Great Western, proved 
that it was practicable to work the same traffic as that 
conducted by Mr. Fowler’s engines with locomotives weigh- 
ing 9 tons less, and trains the dead weight of which per 

nger was considerably smaller than that of the 
Metropolitan rolling stock proper. Mr. Stroudley has 
advanced yet further, and he is now nig e | a traffic quite 
as heavy as that of the Metropolitan Railway per train 
with engines weighing but 25 tons full—the Metropolitan 
engines weighing, as we have said, about 43tons in running 
order. If Mr. Stroudley can do this, then it is clear that the 
engines designed by Mr. Fowler are 18tons heavierthan they 
ought to be; and it requires but little reflection to see how 
important a reduction can be made in the working expenses 
from this cause alone. Leaving on one side for the moment 
every consideration connected with the wear and tear of 
the permanent way, we may call attention to the highly 
suggestive fact that, while Mr. Stroudley’s engines are 
running with about 21 1b. of coal per mile—the coal used 
being one-half Derby and the other half Welsh — the 
engines on the Metropolitan District are burning 26 lb. to 
28\lb. of the best Welsh coal in the world; and on the 
Metropolitan proper the consumption is nearly 30 Ib, 
a mile. The total load amounts on the a 
on the Metropolitan Railway to five carriages, 
weighing empty 16 tons—that is to say, 80 tons—and 
an engine 43 tons, the total being 123 tons. On the 
Metropolitan District the average load is eight carriages 
weighing about 70 tons, and one engine 43 tons, total 113 
tons. r. Armstrong’s engines weigh 33 tons, and haul 
trains of eight carriages, weighing about 50 tons, the 
total weight being 83 tons, Mr. Stroudley’s little engines 





haul average trains of nine carriages, weighing about 60 
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tons, the total weight being 85 tons. The Metropolitan 
trains when full seat about 350 passengers, Mr. Armstrong’s 
trains about 280, and Mr. Stroudley’s about 400. From 
which it appears that on the Metropolitan Railway 2°845 
passengers are carried to the ton of dead weight, while on 
the South London Mr. Stroudley carries about 4°7 passen- 
gers to the ton of dead weight. To accomplish this end he 
has designed a peculiar type of carriages, or we should 
more accurately say of train, in which remarkable light- 
ness is obtained without any sacrifice of either room or 
strength. The engine and carriages exactly suit each 
other, and much of the success achieved by Mr. Stroudley 
is no doubt due to this fact. We append the dimensions 
of this rolling stock in the following table :— 








Particulars. First class. | Second class. | Third class. 

Length of body .. .. «- 26ft. | 26ft. | 26ft. 
Wheel centres .. .. .. | 15ft. | 15ft. | 15ft. 
Width of body .. .. .. Sft. | Sit. | Sit. 
Number of compartments... | 41 99 5 50 5) 59 
Number of seats in each .. | 8} °° 105” ‘105° 
Height ateaves .. .. .. | 6ft. 2in. 6ft. 2in. 6ft. 2in. 
Height atcrown.. .. .. 6ft. llin. 6ft. Llin. 6ft. llin, 
Window lights height -- | 2ft. 10}in. | 2ft. 104in. 2ft. Sin. 

a pa width.. lft. 3}in, | lft. 34in 2ft. 10in. 
Length of compartments.. | 6ft. din. 4ft. 11 fin. _ 
Height of seat overall .. | lft. 6in. lft. 6in, lft. 6in. 
Breadth of seat .. .. .. 2ft. 2i 2ft. lft. 6in. 


n. 
Weight of carriage 6tons 18 ewt. | Gtons 15 cwt. _ 6 tons 5 ewt. 





When Mr. Fowler designed the rolling stock for the 
Metropolitan Railway he had no past experience to fall 
back upon, because the traffic he proposed to conduct was 
novel in every respect. The carriages were beyond question 
made unnecessarily large, in deference to a supposed 
popular prejudice ; but the principal mistake committed 
in designing them was the system of support adopted. 
Four-wheeled carriages, as used on the Metropolitan 
District or on the Metropolitan Extension, would have 
been much lighter and better in every respect than the 
immensely long cars hung on four wheels at each end de- 
signed by Mr. Fowler, Heavy carriages necessitated heavy 
engines, and thus one evil induced another. It avould be 
a most prudent step to get rid by degrees of the whole of 
the existing Metropolitan stock, and replace it with some- 
thing much lighter and better suited for the work which 
has really to be done. Such a change would ultimately 
effect a reduction in working expenses, before which Mr. 
Pochin’s fancy economies would shrink into utter in- 
significance. One of the principal objects which Mr. 
Fowler had in view when he designed the Metropolitan 
engines was that they should possess extraordinary powers 
of getting away quickly with a train ; and there can be no 
doubt but that in the main he was moderately successful 
in this respect, but he has paid a long price for his success 
in the shape of increased weight and first cost of engine, 
and augmented working expenses. In order that an engine 
may get away quickly with its load it should possess great 
hauling powers. The driving wheels of the Metropolitan 
engines are, however, about 9in. too high. The tractive 
force is thereby reduced below what it should have been, 
The wheels are 5ft. 9in. in diameter, and cylinders 17in., 


D?PL oe 

—_— Their 
tractive force per pound pressure on the square inch of 
piston is 100°-41b.° The safety valve load is 130 1b., so that 
we may reckon on over 120Ib. per square inch in the 
cylinders. The maximum tractive force of the Metro- 
politan engine is therefore in round numbers 12,000Ib., 
or about 5} tons. The four coupled driving wheels 
carry a load of 30 tons, or 5°6 times the tractive 
force, so that with a co-efficient of adhesion of a 
little more than one-sixth, the wheels cannot be made to 
slip. Dividing the tractive effort by the total load moved 
in tons, we find that there are 97°5 pounds per ton in 
round numbers available for traction. Applying the same 
mode of calculation to Mr. Stroudley’s engines, we soon 
ascertain that the maximum tractive effort which the 
engine can exert per pound is 70°4lb. Taking the cylinder 
pressure at 1351b., the safety valve load Deing 140 lb. 
the total tractive effort of the engine is 95041b. The load 
on the driving wheels is 25 tons, 56,000 1b, or a little over 
59 times the tractive effort, or nearly the same proportion 
as that which exists in the case of Mr. Fowler’s engines. 
Dividing the tractive effort by the total load, we find that 
Mr. Stroudley’s engines can exert a propelling force of 
111°8 Ib. per ton, or 14°3 Ib. per ton more than Mr. Fowler’s 
engines. It follows, therefore, that as regards promptness 
in handling trains Mr, Stroudley’s engines are superior to 
Mr. Fowler’s. 

Objection may be taken to the small diameter of wheel 
adopted by Mr. Stroudley, but we regard this as a very 
valuable feature in the design, The maximum speed to 
be attained is not more than thirty miles an hour, and the 
number of revolutions are then precisely the same as those 
made by a 6ft. wheel running at forty-five miles an hour. 
It may be urged that the tires will be worn out more 
quickly than would be the case if the wheel were larger. 
This is true, but then they cost less both to buy and to 
turn up. By adopting a small wheel Mr. Stroudley was 
enabled to keep down the size of his cylinders and make 
the whole engine lighter without any sacrifice of tractive 
force. It must not be forgotten that the load on each 
wheel is only a little over four tons,while the driving wheels 
of Mr. Fowler’s engines each carry 7°5 tons. If the diame- 
ters were the same Mr, Stroudley’s tires ought to last more 
than twice as long as those of the Metropolitan engines. 
Four tons on a wheel is so light a load, that as far as Mr. 
Stroudley’s engines are concerned, the permanent way of 
the South London line would last for ever. It is impos- 
sible to doubt that the new rolling stock will effect a most 
important saving in maintenance of the road. 

e do not wish it to be understood that we advise the 
working of the Metropolitan and Metropolitan District 


24in. stroke. By Pambour’s formula T= 
R 


Railways with just such engines and stock as that Da Au 
ne. 


by Mr. Stroudley ; but we maintain,as we have always 

that the engines in use on these lines are far too heavy and 

poset for their work, and are in many respects very 
aulty in design. ines just a little larger than Mr. 

Stroudley’s, sy with 6in. wheels, and 15in. cylinders 





would do the work at much less cost, provided they were 
supplied with proper carriages. That it is possible to in- 
duce the public to travel on metropolitan lines in carriages 
not quite like moving houses, has been abundantly proved ; 
and we advise those who have any doubts as to the satis- 
factory way in which Mr. Stroudley conducts his metropo- 
litan traffic on the South London line, to make a trip from 
Victoria to London Bridge and back. The “ Fenchurch” 
and “ Poplar” are not “paper” engines, but existing facts, 
and very symmetrical and neat. They look good all over, 
and they have been running long enough to prove that 
they are as good as they look. 





PHOSPHORISED BRONZE FOR CANNON. 


Ir will be remembered that immediately after the siege of 
Paris inquiries and experiments were made in all directions with 
the relative qualities of bronze and steel for cannon ; amongst the 
metals tried was phosphorised bronze, of which MM. Montefiore. 
Lévy and Kunzel claimed to be the inventors, This claim is now 
refuted, and it appears that sixteen years ago the very same alloy 
was introduced to the French artillery by two officers, MM. De 
Roulz and A. de Fontenay. The question of priority of invention 
has little general interest; it is that of the qualities of the metallic 
mixture itself which concerns practical men. Respecting this, we 
have now absolutely conflicting results, In the years 1870 and 
1871 a series of experiments were made at Liége, in presence of a 
commission of artillery officers of all nations, and the results were 
described in a pamphlet by M. Lévy as highly favourable to the 
alloy in question. It is stated in that work that an ordina 
bronze gun founded at Liége having been fired forty-nine times wit 
a charge of one kilogramme of powder and a shot was so seriously 
injured that it was impossible to continue the experiments with it, 
while another gun of the same calibre—4— made of the new 
phosphorised bronze, and fired with the same charge, and the same 
number of times, exhibited no sensible injury whatever. Further 
comparative trials with bursting charges gave results equally 
favourable to the new metal. In this case guns of each kind were 
fired under the same conditions, five times each, commencing with 
one kilogramme of powder and a single shot, and carried as high 
as 1} kilos. with a cylinder of the weight of three shot, with one 
charge of 1} kilos. of powder and two shot and still more so with 
the same amount of powder and a cylinder equal to three shot. 
The interior of the chamber of both guns was visibly enlarged 
but rather more so in the case of the old than of the new metal 
gun. Finally, the phosphorised bronze gun burst with a charge of 
1} kilos. of powder and a cylinder equal to three shot, while the 
ordinary bronze piece burst with 1} kilos, of powderand a cylinder of 
equal weight. These experiments seemed conclusive, but the 
French Government ordered further trials to be made at Bourges 
and other places by a commission of artillery officers, with bronze 
guns of various alloys, and of foreign as well as French make. The 
results as between ordinary and phosphorised bronze are very 
ditferent from those obtained at Liége. 

The projectiles used at Bourges were long solid shot, weighing 
from 10 kilos. to 20 kilos, for guns of 4, with charges of powder 
ranging from the ordinary quantity to 1700 grammes, the bursting 
charge. With a charge of 1150 grammes and a 10 kilos. shot the 
ne agony bronze - began to show cracks, while the ordinary 

ronze gun exhibited no serious injury whatever. The experi- 
ments were afterwards continued with full charges of powder and 
20 kilos. projectiles ; at the seventeenth or eighteenth firing the 
sspears bronze gun burst and produced a number of small 
ragments, without any appearance of enlargement of the 
circumference ; at the nineteenth round the ordinary bronze 
metal gun also burst, nearly half of the piece being blown off in 
one mass, which, as well as the rest of the gun, exhibited 
expansion of the metal with longitudinal fissures. The conclusion 
of the commission was that the ordinary bronze used for guns 
exhibits at least as much resisting power as phosphorised bronze, 
and is incomparably more malleable and less brittle, 

If this conclusion be accepted there is an end to the superior 
claims of phosphorised bronze. 


PRIVATE BILLS IN PARLIAMENT. 


BILLs are seldom rejected on standing orders, but it is quite 
possible for a strong opposition to defeat a bill at this stage. No 
one can expect that in the survey, mapping out, levelling, and 
depicting in the plans a railway of, say, Son even ten to twenty 
miles in length, that everything will be found mathematically 
correct. It is easy for a party, or parties, that are able to send 
out a large staff of engineers and surveyors, with the deposited 
plans in their hands, to find on the proposed line numerous dis- 
crepancies, Here a fence or property boundary may be put afew 
links to one side or the other further than it ought to be, and such 
acircumstance the examiner is bound to “report.” So it is also 
in matters of levels, mapping out, &c. The Tunbridge Wells 
and Eastbourne lines — long before the examiner — to which 
we have before referred, has been one of the hardest fights that 
has ever been fought in the examiners’ courts. The intention of 
the powerful opposition—the Brighton and South-Eastern com- 
ee Be been evidently to kill the bill at this early stage. 

hether they have succeeded in doing so remains to be seen. A 
number of the allegations in the memorial, as in the case of thé 
Hull South and West Junction line, have been sustained ; but it 
may be questioned whether the Standing Orders’ Committee 
will be ready to hinder these bills from being tried upon their 
merits, and we venture to think that both bills will reach com- 
mittee under dispensations from standing orders. 

Since our last report of the state of business before the 
examiners a large number of petitions have been endorsed as in 
compliance with standing orders, In other instances the ex- 
aminers have gone into the proofs, and have found that the 
standing orders have not been complied with. There is another 
class of cases indicating the death of bills, mainly those in which, 
when they are called by the examiner, no one pnts in an appear; 
ance in support. 

The examiners have now got through with the whole of the 
bills on their lists, ti tponed cases. Some of 





these are of a very important character, that will doubtless, if 
ad reach committee, call for further notice, from which we now 
abstain. 

The examiners have, since our last, passed the Cheshire Lines 
Committee Bill for new lines, estimated to cost about £9000. They 
have also passed the Pontypridd and Ely Valley, the Pontypool 
Gas and Water, the Dunfermline and yn aA Railway, the 
Devon and Cornwall Railway (extension from Plymouth t8 Devon- 
port), Newport o- 5 Ravensglass and Eskdale, Belfast 

ydraulic Power, South Staffordshire Mines Drainage, the 
London, Chatham, and Dover ; the Edinburgh, Loanhead 
Roslin ; the Severn eo deg Forest of Dean Central, the 
Swansea Harbour and Railway (additional powers) Bill, 
and ny others that it would almost exceed time and space to 
catalogue. 

Among the bills that have to be “reported” by the examiners 
as not in compliance with standing orders are—the Peterhead 
Harbour, the Great Eastern and Felixstow Railway, the Birming- 
em wae gn ee ay , Hull mig ee | Corporation 

ater, No! po! ways, Railway, and 
yo eg ING 

n the following cases no one aj before 
in support of the petits Peoailwey 


Bouton reland) (No. 9), 
East and West M n and Cannon allway’ Holy’ 





Penzance and St. Just Railway, North Wales and Birkenhead 


Direct, Garstang and Knotend Railway (No. 1), and the Blockley 
and Banbury railway bills. , 
The bills have now been auperiienet to the two Houses. The 


Lords will commence proceedings with 91 bills, not the most im- 


With the exception of a few remanets, the examiners have gone 
through the general list of 334 petitions, in so far as the standing 
orders of the House of Commons are concerned. The examination 
has of course to be repeated, in relation to such bills as may be 
passed by the House of Commons, and carried to the Upper House, 
which requires that the examiners shall ascertain w ether the 
petitioners have complied with the standing orders of my Lords, 
that vary somewhat from those of the Commons, before the bills 
can be p ed with by the Peers. . 

In the list of petitions, as it came before the examiners of the 
334 bills petitioned for, twenty-eight have become defunct at this 
early stage, and twenty-nine petitions have been endorsed by the 
examiners as not in compliance with standing orders ; 258 petitions 
have been endorsed as in compliance with standing orders, the 
remaining cases are postponed. Many bills that have already 
passed the examiners for,the © are g before them a 
second time for proof that order seventy-three has been complied 
with, prescribing that bills petitioned for, conferring additional 
powers on companies already constituted by Act of Parliament, 
shall, after the first reading, be submitted to the proprietors of 
such company at = aenoting belt specially for the purpose. This 
proceeding of a second appearance before the examiner, between the 
first and second readings of a bill, seems to be based upon “ the 
more cost the more honour principle.” The bills were all deposited 
on the 21st D ber, and ings of proprietors might have 
been held before the examiners commenced their sittings, to the 
avoidance of the parliamentary fees andother costs involved by 
a second appearance before the examiners, upon a formality that 
is disposed of in a minute, ‘ e 

Fifty bills were read a second time on Monday in the Commons 
and committed, a few others having passed the same stage since. 
The committees may be expected to commence their sittings in 
about a week, 











New MAGNETO-ELECTRIC MACHINE.—We have had an opportu- 
nity of witnessing the trial of a magneto-electric machine, which 
appears to be likely to give satisfactory results. The machine in 
question was made in France, but Messrs. Whieldon and Clarke, 
of Westminster Bridge-road, at whose works it now stands, are 
engaged in building a larger machine on the same principle. It 
will be remembered that in Wilde’s machine the large electro- 
magnets were excited by an induced current derived from a row 
of small steel magnets, between which worked a Siemens armature. 
The present machine dispenses with the permanent magnets, the 
induced currents being made to circulate round the soft iron 
magnets which produced them. To Siemens and Wheatstone is 
due the proposal that such a machine should be constructed. 
Tron has usually some traces of permanent magnetism, 
especially if it has once been magnetised, and this mag 
netism is sufficient to induce feeble currents in a revolving 
armature, These currents are sent round the iron magnet, 
thus increasing its magnetisation. Ladd also constructed a 
m whine which embodied the principle. Py the rotation of 
one Siemens armature, he obtained an induced current 
from a soft iron magnet, which he in turn further excited 
by the induced current. A second Siemens armature then 
collected the induced current from the other end of the 
magnet for use. The machine—at the trial of which we were 
present—consists of a row of modified horseshoe electro-magnets, 
surmounted by another row of inverted similar electro-magnets, the 
»oles consequently being face to face, but of course separated 
- a space. In the central space there revolves a drum carrying 
the armatures, one armature being supplied to every “yA of 
magnets. ‘The armatures are simply rings or hoops of soft iron, 
surrounded by a number of helices containing wire. The ends of 
the wires of each helix are brought down to the shaft of the 
drum, each insulated from the other, and thence the currents are 
collected in the usual way. Pieces of iron attached to the poles 
of the magnets partly embrace without touching the armatures. 
In the machine in question there were three armatures, one of 
which was sufficient to excite all the magnets by means of the 
induced current, as above described, and the other two were suffi- 
cient to provide a powerful current, which gave an excellent light 
in one of Mr. Ladd’s lamps. The power required to drive the 
machine was about 34 or 4-horse. 

A Trip THROUGH Mexico.—The correspondent of the Morning 
Post, who, we believe, is the only representative of an English jour- 
nal in Mexico, describes the first journey made over the new railway 
from Mexico to Vera Cruz. He says:—We left the capital ver, 
early in the morning of New Year’s-day. The Mexican President's 
| train went first—ours followed at a respectful distance. The first 
| stage of our journey—from the capital to Boca del Monte, a 
| distance of 150 miles—was uneventful, The line for this distance 
| is quite level, and its construction would have been easy had not 
|the numberless ravines and watercourses with which it is crossed 
| necessitated the construction of as many bridges. At Boca del 
| Monte--which we reached before noon—the President and_his 
| party had been regaled with a bountiful breakfast. They had here 
| eat met by the Governor of Vera Cruz and his suite, and here 
also the President’s carriage was replaced by a very elegant saloon 
carriage, so arranged that its occupants could see the beautiful 
scenery over which the line now passed without running from one 
side of the carriage to the other. The engine which drew his train, 
as also that which drew ours, was one of the Fairlie patent, with 
steam brakes, which were highly useful in regulating the speed of 
the trains when descending the fearfully steep grades on which we 
entered after leaving Boca del Monte; for from this point the 
character of the country suddenly changes. We left behind us 
the dull and dreary plains, and plunged at once into another world 
—a world of mountains and valleys, tropical vegetation, bottomless 
ravines, and steep precipices. Immediately east of Boca del Monte 
the road runs through a tunnel; then plunges upon a narrow iron 
bridge which seems suspended in the air, and which spans a ravine 
of which you can scarcely see the bottom; and then goes whirling 
down a descent of sixteen miles, with a fall of 1 in 25—the longest 
gradient of this proportion in the world. It was considered unsafe 
to allow our train to run down this descent in one connection. It 
was divided into two, and so it happened that as we looked from 
our windows we saw the President’s train under our feet and the 
other half of our train over our heads. The end of this exciting 
flight brought us at six o’clock to the charming valley of the 
Orizaba, and in the delightful city of that name we remained that 
night and the next morning, resuming our journey to Vera Cruz 
the following afternoon. From Orizaba to the coast is eighty 
miles, and on the way we cross the Metlac River, which runs 
through a ravine 1000ft. wide and 500ft. deep. Instead of crossing 
the ravine on a bridge, the railway runs down the side of the 
valley, crosses the river on a low bridge, and then climbs up the 
opposite side. The road here goes through a succession of cuttings 
and tunnels, and over a number of small bridges ; and nothing can 
be more strange and pi ue than this po: 





rtion of the route. 
The descent on the western side of the ravine is 1 in 33, and the 
metals here are laid on the solid rock through which the route has 
beencut. Soon afterwards we come to Fortin, 70 miles from Vera 
Cruz, and from this point onwards the sceneryis wonderfully beau- 
tiful andvaried. Our train had preceded that of the President from 
Orizaba, so that he did not arrive until nine o’clock at night. The 
station and the city were illuminated, and there was a grand ball 
at the theatre. The t remained in Vera Cruz until the 
afternoon of the 5th, and during these three days there was a 


but that you 
have told you not 





well and Mold Boston and Frieston Shore Railway aid 
Pier, Liverpool and North Wales Railway, Mersey Railway, 


have rded mé as too sanguine re 
¥6 despair xiéd, Bat now my faith fa het is stronger than 
ever. We have completed our first railway. 
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Grants and Datesof Provisional Protection for Six Months. 


8026. Ropert France, Mark-lane, London, “ Improvements in sto 
for bottles containing aérated or gaseous liquids.”—14th October, 1872. 

66. ALBERT Jaynor, Regent’s Park, ne, Landon, “ Improvements applicable 
» Kerenin | wheels, capstans, windlasses, and other like 

m ployed for raising and lowering weights. "6th January, 1873. 

v5. AMES ALEXANDER KING, Glasgow, re, N. B., “* Improve- 
ments in the manufacture of peat fuel, and in the ery or appa- 
ratus employed therefor.”—11th Januory, 1873. 

147. Perer SaLmon, Mabledon-place, Burton-crescent, London, “ Improve- 
ments in steam bollers and oil gas apparatuses, : and in oil gas engines 
and boilers, and in ti therewith, partly to 
warm, ventilate, and ent railway carriages and other vehicles.”—14th 
January, 1873, 

182. MarsuaLtt ArTHUR Wier, Great Winchester-street, London, ‘‘Im- 
provements in apparatus for registering and checking the entries and 
exits of passengers to and from tramway cars, omnibuses, or other 

carriages.” —l6th January, 1873. 

195. Thomas Unsworta, Manchester, ‘“‘Improvements in doubling 
machines.”—17th Januar ‘vy, 1873 

261, Samuet Brent Jones, ‘Clifton Villas, Maida-hill, London, ‘‘ Improve- 
ments in railway carriages.”— 23rd January, 1873. 

878. James Ippetson, Leeds, Yorkshire, “‘Tmprovements in lavanting 
machines used in the manufacture of leather, artificial or otherwise.”— 
3lst January, 1873. 

997. ALEXANDER MELVILLE Criark, Chancery-lane, London, “An bear} 
proved device for ticketing shop goods, and for other purposes.”—A 
communication from Louis Hannart and Théophile Mamelzer, Paris. — 
lat February, 1873. 

399, James Bowpben, St. Mary’s-road, Canonbury, London, “ Improve- 
ments in apparatus used in the manufacture of salt.” 

403. Wittiam Epwarp Gepce, We! m-street, Strand, London, 

“* A new system for converting a slow alternate circular motion into a 
rapid continuous circular motion.” — A communication from Jean 
Constant Michelet, Dieppe ,(Seine Inférieure), France.—3rd February, 
1873. 

419. Josepu Hoipine and WirtuiamM RanpaLi Harris, Manchester, ‘‘ Im- 
provements in shuttle tips.” 

421. Witiiam Lewis Baker, Danes-inn, London, ‘* Improvements in the 
mode of supplying fires with fuel, and apparatus therefor.” 

423. Marrnew Mirrrecp and Jony Scott, Montserrat Mills, Home-lane, 
near Bradford, Yorkshire, ‘ Improvements in fibre-combing ma- 
chinery.” 

425. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ An improved 
system of kiln or furnace for ‘the utilisation of the waste heat pro- 
duced by the burning of bricks.”—A communication from Jean Fran- 
cois Colfs-Heyne, Paris. 

427. Wrtt1am THomas Henney Carrincton, Gresham-street, London, 
*‘Improvements in apparatus for preventing the slipping of boxes or 
carriages used in wire-rope transport.” 

420. James Pincey Suarp, Birmingham, ‘‘ Improvements in the manu- 
steak of steel and in case-hardening or partially converting iron into 
— x 

BeNJAMIN JOSEPH BARNARD MiLxs, Southampton-buildings, London, 
Me Improvements in apparatus connected with screw propellers for’ ‘ships 
= other vessels.”—A communication from James Leander Cathcart, 

Washington, Columbia, U.S., and James Scott Negley, P: ittsburgh, 
Pennsylvania, U.S 

433. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in machinery for applying lining to straw board and other 
substances.”—A communication from George Solomon Levy, New 
York, U.S. 

435. CHARLES WEIGHTMAN Harrison, High Holborn, London, “ Improve- 
ments in the treatment and ‘use of air for the manufacture of gas for 
lighting and heating purposes, and in the apparatus employed 
therein.”—5th February, 1873. 

436. KILLINGwortH WILLIAM HeEpces, Cannon-row, Westminster, ‘‘ Im- 
provements in combined steam boilers and steam engines.” 

437. Josepu Jupce Hays, Hertingfordbury, Hertfordshire, and WiLLiam 
Bennett Hays, Ealing, Middlesex, “Improvements in centrifugal 
hydro-extracting apparatus.” 

438. Ann Knevett, George-street, Hampstead-road, London, “ Improved 
apparatus to be used in connection with domestic fire- -grates.” 

439. Ritey Bamper. Accrington, Lancashire, “‘ Improved fireplaces for 
economising fuel.” 

441. WiLtiam Rosert Lake, Southampton-buildings, London, “ Improve- 
ments in electrical brakes for railway trains.”—A communication from 
Messrs. Garau, Ticcozzi, and Co., Milan, Italy. 

442. Wittram Dean, Bradford, Yorkshire, and Ropert Lancaster, 
Shelf, near Halifax, Yorkshire, “‘ Improvements in gas regulators.” 

443. Joun Henry Jounson, Lincoln's-inn-fields, London, ‘* An improved 
combined pencil and eraser.”—A communication from’ Joseph Recken- 
dorfer, New York, U.S. 

444. ALFRED Vincent Né wton, Chancery-lane, London, ‘‘ Improvements 
in treadle motions.”—A communication from George Byron Kirkham, 
New York, U.S. 

445. SAMUEL JosEPH Mackie, man Ae we Great George-street, West- 
minster, “‘ Impr in t of explosive compounds 
and in the apparatus used in on manufacture "—6th February, 1873. 

446. ALEXANDER Prince, Trafalgar-square, Charing Cross, London, 
“Improvements in mechanism or apparatus to be employed for pack- 
ing into parcels tobacco or similar and like substances.”—A communi- 
cation from Ferdinand Flinsch, Offenbach-on-Maine, Germany. 

447. Ropert Brown Edinburgh, Midlothian, N.B., *‘ Improvements in 
and connected with stop valves or taps.” 

448. James Rosperrson, Glasgow, Lanarkshire, N.B., “ Improvements in 
motive power and blowing engines, parts of which are applicable to 
meters for measuring liquids.” 

449. Tuomas Grorce Fonnereavu Do ey, © amberwell-green, Surrey, 
“‘Tmproved means or apparatus for saving life at sea. 

451. Richarp Jones, Tower Hamlets-road, Stratford, Essex, ‘‘ An 
improved Davy’s safety lamp.” 

453. Avausto GUATTARI, — Palace-road, London, ‘‘ Improve- 
ments in pneumatic tel 

455, Joun Saw, oon Yorkshire, “Improvements in heating, which 

to the exhausting of the steam from 

the cy linders a steam had steam hammers, and other like 











appara’ 

456. Joun Hospy James, Pendleton, Lancashire, “‘Improvements in the 
production of ornamental surfaces.” 

457. Witttam Fiercner, Hornsey-road, Holloway, London, “ Improve- 
ments in obtaining motive power, applicable to the propulsion of 
tramway s and for other uses, and in the means or apparatus 
employed the 

458. ALpHonse Lararoue, York-terrace, Acklam-road, Westbourne Park, 
London, ‘“‘Improvements:in the production of gas or vapour from 
hydrocarbon oils or combinations thereof with other matters, and in 
means or apparatus employed in utilising the same.”—7th February, 
1873. 

460. Jonx Roppis, Birmingham, “ An improved chimney cowl.” 

461, Fa nna PRINCE, Trafalgar-square, Charing Cross, London, 

in or apparatus to be employed for dis- 
tributing colour upon continuous or endless lengths of paper or other 
material.”—A communication from Fer Flinsch, Offenbach-on- 

2 Onan Urrow C J. A Birmingham, “ I 

462. CHARLES Upton a ae AMES ARNOT, am, ‘* Improve- 
ments in lock and latch furni 

463. Witt1aAM Henry JAMES —— Watson-street, Newington, London, 
>a He a tp in wheels for carriages, velocipedes, and other 
vehi: for common roads,” 

465. WittiamM JAMES SCHLESINGER, ,Finsbury-street, fenten, “An im- 
poores i 1 too orl impl chiefly Sotanet for warehouse yo ctaceng 
household purposes.”—A communication from W. L. Grout, Boston, 
Massachusetts, U.S. 

466. Tuomas GRATTON and Joun Beat, Ambergate, Derbyshire, “Im- 
provements in the construction of wheels and tires for railways.” 

467. James Kine, James MAxweE i Kino, and Tromas Dunpas MAXWELL 
Kino, Moscow-terrace, Victoria Park, London, “‘ Improvements in 
apparatus applicable to railway platforms to prevent persons entering 
and trains in motion, iy Be for other such like 

468. jae ING, JAMes MAxwe wt Kino, and THomas Dunpas MaAXwELL 
Kino, Moscow-terrace, Victoria Park. London, “ An improved coupling 
for repairing ler shafts at sea. 

469. GEORGE EDERICK PAaRRATT, Wilton-street, Grosvenor-place, 
London, ‘‘ Improvements in life rafts.” 

470. sone WIiLson — and ARTHUR apne sa Bradford, Ree 

“ Improvements in or r sopene or apparatus or 
wool, cotton, te ax, or other 2 fibrous substances. 

471. THOMAS CoNsTANTINE FawcerT, a Yorkshire, ‘‘ Improvements 
in brie! 


472. Hexry Rayne loo I And + Hants, “‘Im- 
provements Le machinery for — com, hay, straw, and other 











473, WiLliaM jf ee Jane, Southampton-| london, 
its in ay jual of the 
rn ota a Uk he sere cots 
Deborah New ¥ ye On, 
475. Honky Baviey and Jon Carernam, Lancashire, 
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” pmegevemente & in or rapplicable to hi ee bi = aotien and 
other fibrous substan 

ba CasIMIR widen en Milan, Italy, “An improved apparatus for exhi- 
si H mr Prone = other advertisements.” 

4 OHN PINK verpool, “Improvements in lowering and raising 

yt the apparatus employed therefor.’ 

zkburn, Lancashire, WILLIAM TayLor, 

J cashire, and JAMES KENyon, Blackburn, cashire, 

vi Fey vements in apparatus for economising steam for drying yarns 


483. — MILBURN, Marlborough, Wilts, ‘Improvements in chimney 
cow 

484. Virat DAELen, New Steel Works, Bochum, Westp! ae, Comey, 
- cn ym od in the manufacture of wheel tires and other similar 
hoops or 

485. GeorGE Tay tor You, Fleet-street, London, “Improvements in 
apparatus or appliances for oy J and removing snow, slush, and 
other débris from tramway tracks and grooves and from roadways in 
general, also in appliances for facilitating the sanding of such tracks 
and roadways.” 

488. WALTER anes. Euston-grove, Euston-square, London, “ Improve- 
ments in fireplaces.” 

489. Joun Hammon Reynoips and Jonn Reyno.ips, Somerleyton-road, 
Brixton, Surrey, “‘ Improved guiding “apparatus for keeping railway 
engines and carriages upon their rails.” 

190, ALEXANDER MELVILLE CLark, Chancery-lane, London, “ Improve- 
ments in railway signalling apparatus ”—A communication from Paul 
Tesse, Henry Lartigue, and Pierre Désiré Prud’homme, .Paris.—10th 
February, 1873. 

492. Herpert Grorce Carpozo, Bath-place, Junction-road, Holloway, 
London, “‘An improvement in the construction or manufacture of 
horses’ shoes, to enable and insure a horse's safe and quick travelling 
in either frosty or slippery weather.” 

494. James Bricos, Rogerr WILLAN, and Doctor Lewis, Blackburn, 
Laucashire, ‘‘ Improvements in sizing or dressing machines.” 

496. James Stone, Kirby-street, Hatton-garden, London, “ Improvements 
in the construction and arrangement of flues for furnaces.” 

498. WittiaM Gascoyne, Leamington, Warwickshire, “‘ Improvements in 
the manufacture of D traps for water-closets and other like purposes.” 

500. Joun Cowen, Dromore, Kenmare, Kerry, Ireland, “ Improvements 
in apparatus for heating greenhouses and horticultural and other 
buildings.” 

504. Joun Norris, Birmingham, “Improvements in the manufacture 
and construction of mathematical drawing instruments.” 

506. Samuet Basu, Paisley, Renfrewshire, N.B., “Improvements in 
bobbins.” 

508. W1iLL1amM TurToN Sippons, Hill Top, West Broomwich, Staffordshire, 
“ An improved apparatus for preventing the overwinding of skips in 
the shafts of mines.” —l1lth Felruary, 1873. 

510. Freperic Louis Lawrence, Tavistock-square, London, ‘‘ A new or 
improved apparatus to be used in boilers for washing or cleansing 
clothes and similar purposes.”—A communication from Charles Law- 
rence, New York, U.8. 

514. Wittiam NEWELL. . Birmingham, ‘‘ Improvements in ornamenting 
certain articles made of tin-plate, and in apparatus to be used for that 

urpose, 

sib. ake HaseE tine, Southampton-buildings, London, “ Improve- 
ments in apparatus for ‘adjusting the screw propellers and rudders of 
canal buats and other vessels.”"—A communication from James Mapes 
Dodge, Newark, New Jersey, U.S. 

518. Wiitiam Ricnarps, Burton road, Brixton, Surrey, “‘ Improvements 
in machinery and apparatus for che urging and drawing retorts used in 
the manufacture of gas.” 

522. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘“ Improve- 
ments in lawn-mowing machines.”.—-A communication from Everett 
Griscom Passmore, Philadelphia, Potttgh Halts U.S. 

528. CuarRLes WEIGHTMAN Harrison, High Holborn, London, “ Improve- 
ments in obtaining oxygen.”—12th February, 1873. 

530. James THompson Dennison, Halifax, Yorkshire, ‘‘ Improvements in 
the construction and arrangement of domestic fireplaces, flues, and 
grates for economising fuel and space, also reducing first costs jof 
_construction.” 

32. Josern ArmsTRoNG, Rotherham, Yorkshire, “‘ Improv ements in the 
” manufs acture of wheels for railways and for other uses. 

534. CHaRLes Owen, City- -road, London, ‘Further improvements in 
electrical inter tion ‘between J and guard, guard and 
guard, and guard and engine-driver.” 

536. SappLETON Marsters, North Runcton, near Lynn, Norfolk, 
“Improved means and apparatus for cooling beers and other liquids.” 
544. Georce CLaupius Asu, Maida Vale, London, “* Improvements in the 

mauufacture of hats and coverings for the head.” 

546. Jonn SCHOFIELD CRABBER and WILLIAM MELLOR, Sowerby Bridge, 
Yorkshire, “Improved machinery or apparatus for smoothing and 
pressing textile fabrics.”—13th Felruary, 1873. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 

558. Wittiam Rozert Lake, Southampton-buildings, London, “‘ Improve- 
ments in multiple crank apparatus for drilling, boring, or similar 
operations.”—A communication from Charles Francis Kitchell, New 
York, U.8.—14th February, 1875. 

563. CHARLES PENGILLY, Ponts Mill, near St. Blazey, Cornwall, “‘ Cleansing 
streams of water, and treating the deposit.” "—15th Februar: 'y, 1873. 

564. WILLiaM ARMAND GILBEE, South-street, Finsbury, London, “ Im- 
fate nag - the manufacture of fish’ and other nets, and in the 

pparatus employed therefor.”—A communication from 
Maria Poeeed Stockholm, Sweden. —15th February, 1873. ° 

594. Joun Hopeson Lez, St. James, London, and Cuarces Prince, 
Ivy Lodge, Brixton- hill, Surrey, “‘ Preventing the destruction of boilers 
and engines by galvanic omen! *_18th Febr wary, 1873. 

610. Hamier Epwin Forrest, Bosten, Massachusetts, U.S., “ Improve- 
ments in tools for finishing metallic axle blanks. *—1sth February, 
1873. 

611. Epwix Ccark, Westminster-chambers, Victoria-street, London, 
“Improvements in machinery for raising and lowering ‘ships and 
vessels.”—18th February, 1873. 


Patents on which the Stamp Duty £50 has been Paid. 

476. Witt1aM Rosert Lake, Southampton-buildings, London, “‘ Deter- 
mining the altitude and zenith distance of celestial bodies.”—17t 
iveny, 1870. 

482. BrapLy BARNARD, Canonbury-street, Islington, London, ‘ Infants’ 
beds or basinettes.”—18th February, 1870. 

483. SAMUEL WILson CLaRK, Tower Royal, ‘London, and WiLuiamM Rosert 
Sykes, Clapham, Surrey, “ Lamps.”—18th Februa ry, 1870. 

508. THomas JAMEs Smiru, Fleet-street, London, ‘Clips or shears.”— 
2lst February, 1870. ; 

565. James Joun Houpen, Mark-lane, London, “ Charging and discharging 
gas retorts, &c.”—26th February, 1870. 

630, James ConveRS MORRELL, Leyland, Lancashire, ‘‘ Treating refuse of 
towns, &c., for sanitary purposes.” —3rd —~ 1870, 

501. Gkorce Newsum, Holbeck, near Leeds, Yorkshire, “ Printing.”— 
21st February, 1870. 

502. Samuet Osporw and WituiAM Henry Fawceit, Sheffield, “‘ Heating 
knives for reaping and mowing machines.”— 21st February, 1 1870. 

506. Jonn Leoparp, Hassock’ An ao, Sussex, “ Treat- 

and filte sew: "—21st ruary, 187 

sa Sans Reanios Ruemeuses and Caaries Epwin Ryper, Newhall- 
street, Birmingham, “Copper tubes for calico printing, &c.”—24th 
Februa 1870. 

577. Jom re in Mann, East Cowes, Isle of Wight, ‘* Water-closets, 
&c.”—26th February, 1870. 

594. CHARLES WILLIAM Siemens, Great George-street, Westminster, 
“ Treating iron ores.”—28th tote | 1870. 

649. Junius ALLMAN, Manchester, “ Dressing or sifting grain.”—5th 
March, 1870. 

553. ook Bessemer, Queen-street-place, London, ‘‘Steam vessels.”— 
24th February, 1870. 

569. Joun band oh and Joun Stinson Farmer, Canterbury-road, Kilburn, 
Middlesex, *‘ Working and locking or securing railway points and 

"—25th February, 1870. 
623.gR1cHARD Borman Borman, Park-hill, Clapham Park, Surrey, “ Pro- 
vessels, &c.”—3rd March, 1870. 
~ JoxHN Appy "HoPpKINSON JOSEPH Hopxtyson, jun., Huddersfield, 
steam engine indica‘ tors.” —Lith March, 1870. 
as WittiaM Brices ApaMs, Woodstock Lodge, Granville Park, Black- 
heath, Kent, “‘ Railways, &c.”—22nd Februa aoe 
518. Wituiam Apams, Glasgow, Lanarkshire, N.B., *‘ Dressing stone.”— 
‘ebruary, 1870. 
Salford, Lancashire, “ Drying woven fabrics, &c.”— 
23rd February, 1870. 

581. Duncan ey Edinburgh, Midlothian, N.B., “ Metallic pens.”— 
“Relea oe devi One M farehe STO : ‘ — 

and _ st Ma: 

607. Davip Forses, York-place, Portman-sq London, and ASTLEY 
Paston Price, Lincoln's. inn-fields, London, “ sewage, &c.”— 
2nd Murch, 1870. 

Patents on which the Stamp Duty of £100 has been Paid, 


582. Isac Loum Pu ‘ Producing and 
Cc B Sm ey nye 

















671. CHarntes WiLtiam Siemens, Great George-street, Westminster, 
* Zine, &e.”"—5th March, 1866. 


Notices of Intention to Proceed with Patents. 


3033. Epmunp ALrazp Pontirex and Joun Barton, F ion Works, 

lane, London, “‘ Water-waste preveuters. — 

3034. Jean "JOsEPu Baranowski and Joun Skwarcow, Rue Gaillon, 
Paris, ‘‘ Fixing and com capsules on &e.” 

8040, PETER MACCALLUM, ermline, N.B., ne artificial fuel.” 

3041. James Street, Glasgow, N.B., “ Coli uids.” 

30142. James Sims and CHaRLes Howes, Great Portland-street, ow may emda 
Park, London, “ Heating conservatories, &c.”—15th October, 1 

8053. Newton Wison, High Holborn, London, *‘ Sewing seelbiens.” 

3058. James Forster SH#HEDLOCK, Harrow. -road, Paddington-green, 
London, *‘ Rymer and counter bore or pin drill.*"—A communic ation 
from Alfred Shedlock.—16th October, 1872. 

Su = WILLiAM France, Brockholes, “ Promoting the combustion of 
uel.” 

“ Francois Ricottot, Rue du Faubourg du Temple, Paris, “Sluice 
valves.” 

3068. Jean Marie Tremavx » Algiers, “ Piston packing. 

3069. Cagsar Ferranti and Epwarp James Tt RNER, = “ Treat- 

ing oragele 90 portraits. ’"—17th October, 1872. 

3077. Josera Bever.ey Fensy, Birmingham, ‘‘ Colour tops.” 

3079. Jon Larce, Lyneham, “ Doors and stops of railway carriages.” 
18th October, 1872 

3090. Josern Roc ERS, Owens- se St. John-street-road, Clerkenwell, 
London, “ Constructing roads 

3098. Honmis Laurent Moret and Guritaume AMBROISE Manir 
Kispoutet, Lyons, France, “‘ Velvet.”—19th October, 1872. 

3103, Roperr Francis Fairuik, Victoria-street, Westminster, “ ~~ 
ing nitrate of soda from crude nitrate earth stone, usually calle: 
caltche.”—2lst October, 1872. 

3119. Witt1am Rovert Lake, Southampton-buildings, London, “Top 
rolls for spinning m< achinery.’ "—A communication from Edwin Free- 
man,—22nd October, 1872. 

3139, SaMUEL CUNLIFFE Lister, Bradford, *‘ Combin machines.” 

3142. ALFRED Vincent Newton, Chancery-lane, London, “ Furnaces for 
burning sulphurous ores.”—A communication from Konrad Walter.— 
23rd October, 1872. 

3147. Exisan Cook, Portsmouth, “Heating apparatus for locomotive 
steam engines.” 

$155. Henry Epwarp Newron, Chancery-lane, London, “ Obtaining 
motive pai communication from Albert Borach Bloch.—24th 
October, 1872. 

3164. Lovurs FELIx Meunier, Rue des Processions, Fives-Lille, France, 
“ Purifying feed-water of steam boilers.” 

$165. Joun Partincron and Davip Ritey, Thornton-road, Bradford, 
** Steam generator or boiler.” 

$167. THoMaS ALEXANDER Ruippatu, St. George's, Hanover-square, 
London, and WiLulaM ALEXANDER Serine, North-street, Sydney 
street, Mile-end, London, “ Producing magneto-electric power, &c.”— 
25th October, 1872. 

3194. Tuomas Co.sy, Dunstable, and Jouw Epoar Poywrer, Glasgow, 
N.B., ‘‘ Obtaining caustic baryta.” 

3195. WestLey Ricuarps, Birmingham, “ Breech-loading small arms and 
cartridges.”—28th October, 1872. 

3284. JULIEN FRANCOIS BELLEVILLE, St. Denis, France, “Steam boilers 
and furnaces.”—Sth Nevember, 1872. 

3317. Henri ADRIEN BONNEVILLE, Piccadilly, London, “‘ Furnaces,”—A 
communication from Charles Avril. —Sth November, 1872. 

3388. ALEXANDER MELVILLE CLARK, Chancery- lane, London, “ Bolt- 
threading and nut-tapping mac achinery.” —A communication from 
Frank 8. Allen and Charles F. Ritchel.—13th November, 1872. 

3309. ALEXANDER MeLvILLe CLARK, Chancery-lane, London, “ Boring 
and drilling machines.” — A communication from Charles Francis 
Ritchel and Frank Samuel Allen.—l4th November, 1872. 

3412. Gustav Axsinoc, Bank-place, Preston, ‘ ‘ Treating night soil, &c.” 
Lith November, 1872. 

3434. Cuartes Dovoras Cuauncy, Camberwell, Surrey, “Cleaning out 
the grooves of tramway rails.”—18th November, 1872. 

2488. ALEXANDER MELVILLE Crark, Chancery-lane, London, “ Breech- 
loading fire-arms.”—A communicati: m from Sante Marelli and Agostino 
Marelli. —2lst November, 1872. 

$541. Taomas Norra, Great Northern Railway Cottages, Hitchen, 
“* Railway axle-boxes, &c.”"—A communication from Owen Tomlinson. 

—26th November, 1872. 

3643. Francis Joan Botton, Grosvenor 3 
leather.” —3rd Deceiber, 187 

3871. THomas Penn, Weatbury: -street, Wandsworth-road, Surrey, “‘ Cocks. ” 
—20th December, 1872 

3936. GeorcE May PHELPS, Brooklyn, New York, U.S., “ Printing tele- 
graphs.”— 27th December, 1872. 

3963. Joun Buiioven, York-road, Lambeth, Surrey, “ Safety and relief 
valves.”—3lst December, 1872. 
59. Wiittam Fou is, Glasgow, N. 

6th January, 1873. 

102. Joun Kininmonta, Kirkcaldy, N.B., ‘‘ Heating bakers’ ovens.”—10th 
January, 1873. 

274. Ropert Hocarta Patrerson, Hammersmith, “ Purifying coal gas, 
&c."”—23rd January, 1873. 

$18. EDWARD HamMonp Beytatt, Heybridge, near Maldon, “ Chaff- 
cutters.” —27th January, 1873. 

337, WILLIAM WALTow, Haughton Dale Mills, Denton, “‘ Rolling and com- 
bi rolling and drawing wire.’ 

340. WILL 1AM Epwarp Newton, Chancery-lane, London, “ Spinning 
machinery.”—-A communication from Henry Tatem Potter and Joseph 
Griswold.—28th January, 1873. 

$61. Jonn CLARK, Belmont-terrace, Kensington, London, “ Railway 
brakes.” 

369. Witt1am THomas Exey, Gray’s-inn-road, London, “‘ Boxer breech- 
loading and other cartridge cases.” 

870. Jouw Ricnwarpson and Josep Watson, Gateshead-upon-Tyne, 
“ Furnaces.”—30th January, 1873. 

882. Joun Henry Ruopes, Freedom-road, Freedom-terrace, Sheffield, 
** Liqueur frame or stand for containing liqueur and other bottles.”— 
Slst January, 1873. 

389. Groroe — Birmingham, ** A new improved mode of imparting 
or tal effect to 8, branches, and other ornamental gas 
fittings, &c.”—lst February, 1873. 

421. Wittiam Lewis Baker, Danes-inn, London, “‘ Supplying fires with 
fuel.” 


426. Georce Brown, Holbeck, near Leeds, “‘ An improved and permanent 
shoe for horses, &c. 

429. James PINLEY Suare, Birmingham, “‘ Steel, &c.” 

431. Bensamin Josepa BARNARD ILLs, South ton-buildings, London, 
** Screw propellers.”—A communication from James Leander Cathcart 
and James Scott Negley.—-5th February, 1873. 

437. Josern Jupce Hays, Hertingfordbury, and Wittiam Bennetr Hay * 
Ealing, “ Centrifugal hydro-cxtracting apparatus.”—6th February, 1873. 
457. WILLIAM FLercuer, Hornsey-road, Holloway, London, “ Obtaining 

motive power.” 

458. ALpHonse LAFARGUE, My ty Acklam-road, Westbourne Park, 
London, “Gas or vapour from hydrocarbon oils, ‘&e.”"—Tth Fe bruary, 
1873. 

466. Tuomas Gratton and Jonn Beat, Ambergate, “‘ Wheels and tires 
for railways.” 

467. James Kixo, James Maxwe i Kine, and Tuomas Dunpas Maxwett 
Kino, Moscow-terrace, Victoria Park, London, “ Preventing persons 
entering and leaving trains in motion, &e."—Sth February, 1873. 

483. Josern Micevrn, Marlborough, * «Chimney cowls.” 

486. Hewrt ADRIEN Boxnevituz, Piccadill, London, “ Presses.” — 
communication from Benjamin Green Ma’ Martin. 

489. Na Hammon Reynoips andj Jonn* Revnoips, Somerleyton-road, 

“ Keeping railway engines and carriages upon their rails.”— 
10th neu, 1873. 











ions, Westminster, “‘ Coating 





B., “Charging and drawing retorts.”— 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applicati 
at the office of the Commissioners of Patents, within fourteen ‘days of its 
date. 


List of Specifications published during the week ending 
22nd February, 1873. 

1435, 1s, 2d.; 1502, 9s. 4d.; 1765, 1s. 2d.; 1901, Is.; sete, 2s. 10d.; 1919, 
10d.; 1924, 10d.; 1988, 6d.; 1985, 10d.; 1936, Sd.; 1989, 28.; 1943, 1s. 2d.: 
1947, 28. 8d.; 1949, 1s. 10d.; 1953, Is. Gd.; 1954, 1s.; i058, la. 44.; 1956, 
10d.: 1962, 1s.; 1966, 1s. 4d.; 1900, 64.5 1071, 8d.; 1972, 10d.; 1973, 8d.: 
1974, 8d.; see, 10d. 1989, sins 1992, 8d.; 1995, 10d.; 2012, 10d.; 2018, 
Is. 2d; 2026, 1 4.1 104, 4d.; 2129, 4d.; 27, 4d.; 2138, 4d.; 
2140, 4d.; 2144, 4d; 2145, 4d.; 2146, 4d.; 2153, 4d.; 2183, 4d. 3 2156, 4d.; 
2167, 4d.; 2161, 4d.; 2167, 4d., "2168, ad.; 2169, 4d,; shen, ad. 


«* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 5s. must be 
remitted by Post-office Order, made payable at the Pust-office, 5, High 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 





Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2359. J. OLpRoyD, Leeds, “Working hydraulic engines.”—Dated 8th August, 
1872. 


This invention relates to improvements in the construction and working 
of hydraulic engines, wherein an intermittent or recip ting motion 
and variable speed are required, and consists mainly in the construction 
and use of an improved equilibrium slide valve and a rocking lever to 
operate the same. The valve is constructed of two or more parts, one 
covering the port holes of the cylinder, and the other acting as a bonnet 
to the same—they are made water-tight to each other by packing, and are 
retained in their respective positions by a s spring, and work simul- 
taneously together, the one on the face of the port holes and the other on 
the face of the chestcover. A rocking — placed at right angles to the 
piston-rod hasa short arm fixed to it, with one end connected to the valve 
spindle. It has also attached to it a rocking lever constructed so as to 
oscillate on the spindle as well as turn with it. Running parallel 
to the main piston a rod provided with two adjustable 
strikers or pushers. By the movement of the piston one of them 
is caused to strike the lower end of the roe! lever and to carry 
it upon the rocking spindle as a centre beyond its line of centres, when 
it, by the aid or gravity of a weight at its top, continues its forward 
motion toa certain point, when it carries the spindle with it, thereby 
causing a movement of the short arm, which latter by means of the 
valve spindle moves the valve so as to fully open one of the ports and 
close the other, and admit the water to one end of the cylinder, and on 
the return stroke of the piston the other pusher actuates and drives the 
lever the other way, and a similar action takes place, the water being 
admitted to the contrary end of the cylinder. 

2367. R. Mutu, Jersey, “ Steam boilers.”—Dated 8th August, 1872. 

Two-pipe systems, consisting of pipes running backwards and forwards 
serpentine fashion, are placed over the grate close under furnace crown, 
and connected at one end of boiler with steam s and at the other 
with water space, The invention may also be applied to heating of the 
feed-water. Means are described for ‘“* blowing through” of the pipe 
system. Particularly applicable to Cornish and egg ended boilers, 

2386. R. Surciirre, Jdle, Yorkshire, “ Utilising exhaust steam for heating 
ved-water for boilers, &c.”—Dated 10th August, 1872. 

This invention relates to utilising the steam passing from the cylinder 
to the condenser by abstracting the heat and transferring it to the feed- 
water for boilers or other purposes, forming a compound condenser. The 
inventor employs a box or chest fitted between the bottom of the cylinder 
and the condenser, in which are fixed copper or other metal pipes laid 
one above the other horizontally, and at intervals, to allow the exhaust 
steam to pass. The steam passing to the condenser falls at right angles 
on the pipes filled with feed-water abstracted from the hot well; the 
exhaust steam passes through the water heater in a blast, and the heated 
water passes onwards to the boiler, or for other purposes, thus economising 
cold water for the condenser. The sides of the box or chest are made 
with inside flanges, in which are fitted two iron , in which are 
fixed the copper pipes; on these flanges two lids are also fixed, 
fastened down By bolts and nuts; they are hollowed out, leaving a space 
between the iron plates and the inside of the lids to receive the feed- 
water. He can also obtain the same result by passing the steam through 
the pipes and the feed-water through the box or chest. 

2439. J. Jupson, Rochester, U.S., “‘ Governor valves for steam engines.”—. 
communication.— Dated 15th August, 1872. 

This invention has reference to the piston. its seat, and the means 
employed for fiulding said piston and allowing it to be adjusted. In the 
lower end of the casing is inserted a ring of hardened refined metal. It 
may be either taper or straight, and forms the lower seat of the piston. 
The piston is constructed with the upper head a little larger than the 
lower ones. The trunk or body of the upper part of the piston is made 
hollow, and has openings at the top and bottom to allow steam to pass 
through to balance the piston. The lower piston head is attached to the 
stem of the upper one andis hardened. It has projecting legs on the 
inner side, to hold in the seat of the valve, and also notches to graduate 
the passage of steam to the steam chest. The piston-rod at a suitable 
position has a taper head, and on this fits a taper ring. The said ring ha 
an arm with a forked end, which rests on a of the frame. This ring 
prevents the accidental turning of the rod, but allows of its axial adjust- 
ment. 








Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2375. E. Saaw, Manchester, ‘“‘ Perambulators.”—Dated 9th August, 1872. 
This invention consists in improved arrangements and contrivances for 

enabling parasols, sunshades, hoods, and cushions to be readily applied to 

and removed from perambulators. The l or sunshade is of any 
ordinary construction, with the exception of the stick or handle, which, 
instead of being long, is made short, it being cut nearly to the ribs of the 
parasol when open, and to this handle is fixed a holder formed as spring 
clips, which are placed on the ord rods at the back, and hold the 
parasol firmly to them, and as these clips can be placed on any part of 
the rods the parasol can be raised or lowered as required. In order to be 
able to attach the hood and remove it with facility, there is at each side 
a plate attached to the pivots or frame of the hood, the plates having at 
their ends slots or notches, which are d over pins or screws outside 
the body of the perambulator, two of the pins or screws having bent 
heads, which, when turned firmly, hold the plates and frame of the hood 
as required, and another improvement in the hood consists in connecting 
its cloth or other cover to the frame by pins and eyelets, so that it can be 
easily attached and removed, and instead of making the hi o 





tram 
or deviates from the straight or t dine. If a driver wishes to take 
the bran te he 


tative » & con! of boiling in a series of 
vegetable fibrous substances vith py construction 
: , bleaching, and washing 
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additional wheel on app hing the 
points, and wheel enters the additional gaves tram, and byits 
ding aetion makes the carriage or omnibus off along the branch 


2. 

2415. W. B. Cuaptn, London, “‘ Fastenings for railway fish-joints.”—Dated 
13th August, 1872. 

According to one method of applying the improved fastenings, the in- 
ventor uses -_ two bolts for each joint. The said bolts have heads 
at one end and slots at the other end; they are passed through the web 
of the rails and through the fish-plates, and arranged with slots in line 
with each other. Then he takes a long wedge and inserts the same 
through the first bolt into the second bolt, and drives the said wedge 
tightly into the two bolts. The small end of the said wedge is then 
turned or bent so that the wedge cannot be withdrawn from the bolts. 
Or he may pass through the slotted bolts a long wedge with a double in- 
clination. Above this long wedge in the slot of each bolt he drives 
tightly a short wedge or cotter, and turns the end of the same. Another 
modification of 8 invention consists in the employment of two long 
wedges, which are driven through the bolts in ——— directions, their 
ends being then turned. Or the fish-plate or bolts are formed to act as 
wedges, and the separate wedges are dispensed with. 

2433. J. H. Jounson, London, “‘ Propelling boats.”—A ication.— 


its resul from vegetable fibrous substances treated in 
Chee nb ” 


Class 4.-AGRICULTURE. 
Including Agricultural — : S_arnaans , Implements, Flour 
Ce 
2364. R. Hornssy, J. E. PHtiiips, oat J. Innocent, Grantham, Lincoln- 
shire, “‘ Reaping and mowing machines.”—Dated 8th August, 1872. 
pro specification describes improvements in various parts 
of rea and mo’ machines. The fe sere» | relate to the 


re taper machines 
when carried on a vertical or inclined axis, and to construction of a 
chain to be used = [> pea: also to mechanism for raising or 
lowering the main wheels, and supporting the fore part of the frame 
heel jointing the pole to the fore ofthe frame. To 
reducing the ioaee on the cutter bar, and to the construction of the 





2367. J. Drummonp, Edinburgh, N.B., “ Reaping and mowing machines.” 
—Dated 9th August, 1872. 
The features of novelty which constitute this invention are the ‘ial 





Dated 15th August, 1872. 

This invention consists in combination of an articulated dle frame 
and a rotary eccentric arranged between the sides of and carrying the same, 
with a second eccentric and one or more links, rods, or levers operating 
together with said dle frame and paddle frame eccentric, so that the 
paddles while describing an elliptic course shall be kept at all times in a 
vertical position, 


Class 3.-FABRICS. 
Including Machinery and Mechanical Operations connected with 
——— Manufacturing, Dyeing, Printing, and Dressing 
. 





ce. 
2372. G. H. Nussey and W. B. LeacuMan, Leeds, ‘‘ Pressing woollen, £c., 
‘abrics.”—Dated 9th August, 1872. 

Hydraulic pressure is brought to bear upon a ram; the pressure is 
given by a steam cylinder and hydraulic pump; the piston-rod serves as 
aram ; material is drawn on to the table by rollers to be pressed ; and is 
drawn off aguin by rollers after being pressed. 

2388. H. GLEpDHILL, Halifax, Yorkshire, ““ Washing worstead, d-c,”—Dated 
10th August, 1872. 

This improved machinery consists of a cistern of suitable size, 
rectangular in form, and by preference longer than wide. Longitudinally 
of and above the cistern the inventor mounts a pair of heavy squeezing 
rollers, and under the lower of these rollers he mounts parallel therewith 
a conducting roller, and in or near the two bottom angles of the cistern 
he mounts two other conducting rollers also parallel with the former. 
Along one side, near the top of the cistern, he arranges a series of eyes or 
guides at suitable distances apart, and near one end on the opposite side 
is another eye or guide for the introduction of the fabrics to the cistern. 
He also has one or more ns across the cistern. 

2394. G. Dixon, London, “‘ Manufacture of fringes and upholsterers’ trim- 
mings.” —Dated 12th August, 1872. 

This invention is an improvement upon the invention fied in the 
letters patent granted to the petitioner, No. 2285, September 14th, 1861, 
and has reference to utilising waste materials. This waste material con- 
sists of silk droppings obtained during the process of dressing silk, 
termedin the ti silk niles or niels, which is spun to the requisite thick- 
ness, and is made into fringes and general upholstery trimmings, by 
being manufactured by the process described in the specification No. 2285, 
1861. This material is first submitted te the action of a carding machine 
so as to straighten the fibres, after which it is spun into yarn or thread, 
in accordance with the thickness of the article wish it is intended to be 
made up into; it is then reeled into hanks and dyed the requisite 
colour. It is then made up into the article required by the process 
described in the specification of No. 2285, 1861, and is then ready for 
the market. In applying this invention to textile material, the waste 
pm after being spun, is woven or manufactured, as may be re- 
q 3 
2400. G. Heyes and T. Entwistie, Accrington, Lancashire, ‘‘ Warping or 

beaming machines.”—A communication.—Dated 12th August, 1872. 

This invention consists, First, in certain improvements connected with 
the stop motion used for stopping the h when a warp thread is 
broken or absent. The threads pass through slotted pins or staples 
placed in slots or grooves in a bar extending longitudinally at the front 
of the machine, and below this bar there is a V-shaped trough open at 
the top and capable of being opened and closed at the bottom. The 
trough is formed of two inelined plates or bars supported at their top 
ends Lap working in holes or Loge and the bottom of one of the 
plates a curved or turned-up edge, and the bottom of the other plate 
a plain edge. To one of the pivots of the curved edged plate is fixed a 
lever having an inclined end in contact with the spring dle, and the 
o edged plate has vibrating or reciprocating motion imparted to it 

y a lever and rod worked by a cam on the drum shaft of the machine. 
When the machine is at work and all the threads are entire the bottom 
of the ~ edged plate vibrates on the curved edge of the other plate, 
but when a thread is broken or absent its corresponding pin or staple 
falls to the bottom of the trough and rests on the curved edge, so that 
at the next movement of the plain edged ne the obstruction of the pin 
will give motion to the other plate and inclined lever, thereby moving 
the spring handle out of its detent and stopping the machine in the 
usual manner, further movement ven to the curved edge plate 
and inclined lever by a spring or weight to allow the pin or staple to fall 
into a receptacle, and also = or fluke that may be collected in the 
trough. The next pay of invention consists in improved arrange- 
ments for keeping the falling roller above the warp threads when the 

hine is working, in order to take the weight of the roller off the 








: 
upholstery stationary as at present, they are made portable, so that they 
can be used or not as required, the cushi being ted when 

by plates and screws somewhat similar to those described for the hoods. 


2387. R. F. Farrure, London, “ Locomotive engines.”—Dated 10th August, 
1872. 





This invention relates to locomotive engines for railways having steep 
inclines. In ordinary locomotives the boiler tubes or the fire-box get 
ed uncovered when ding or d ding steep gradients, an 

neonveniences result as is well known. The object of this invention is 
to maintain the horizontal position of the boiler on all inclines, and this 
is effected by mounting the boiler, so that on inclines the lower ends can 
be raised and the upper end lowered. The same object may be effected 
in Fairlie double boiler locomotive by having the central fire-box raised, 
so that the upper rows of tubes may incline in opposite directions down 
towards the smoke boxes. 

2390. J. Macneity, London, ‘‘ Communicating signals from 

to guards and drivers of railway trains.”—Dated 10th August, 1872. 

This invention relates to improved means or apparatus for communi- 
cating danger or distress signals when requisite from the tothe 
guards and drivers of railway trains when in motion. For this purpose 
each passenger carriage of a railway train is furnished with a strong 
metal chamber or vessel which can be char; with compressed air in the 
usual manner, A pipe or pipes from the vessel communicates with a 
bell trumpet, gong, or other sounding instrument, or with an explosive 
or illuminating instrument, so as to produce a distinct sound or other 
alarm that will be heard or seen by guards or drivers on an opening or 
orific being opened between the compressed air vessel and such sounding 
and explosive instrument on the roof or back of the carriage. 

2397, G. Haseitine, London, “ Propulsion of boats.”—A communication.— 
Dated 12th August, 1872. 

The said invention relates to the [en aang of boats in canals, or other 
shoal water navigation. The said invention sists in suspending the 
screw shaft in a tube or trunk opening to the stern of the vessel in an 
inclined position and in the outer end of the shaft and the 
rudder in a vibrating frame w: may be raised by appropriate gearing 
and will be similarly raised by contact with the bottom. 

2398. E. Prorert, Hatfleld, Hertfordshire, ‘‘ Asphalte roads and pavements 
in combination with wood.”— Dated 12th August, 1872. 

The novelty of this invention co: the combination of wooden 
blocks wi'h osphalte, laid in such a manner as to form a compact and 
elastic floor or roadway impermeable to moisture, and iting a sur- 
face of sufficient rt Mae for steep gradients, the tic dis- 
tinction between it and other wooden pavements being that the blocks 
are embedded in and surrounded by asphalte, by which alone they are 
held in position. 

. C. Ranpoten and C. R. Harvey, Glasgow, “ Propelling tramwa; 

wriages.”—Dated 18th August, 1872. re ° 
propelled by steam it is LF ag oy = con- 
scribed in No. 2787, of 1871. The driving 
and an after or 
run independently of 

wheels. ach of 
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threads and lessen the amount of breakage. To a shaft exten across 
the machine are fixed two knuckle-jointed levers so placed that they can 
raise the falling roller when the machine is set on by means of a chain 
wheel on the worked by a chain connected to the o: treadle. 
Or instead of the chain wheel a lever or handle may be employed for the 


same p' . When e stops the falling roller descends to 
take u odie, te teulie aan - 


levers out of the way of the 
= _— roller a = = - e Sy ap my shaft passes the 
vers means 0! e uckle joints, and then the levers 
the shaft and raise the roller from the threads. — 
2404. A. M. Crark, London, “ Looms.”—A communication.—Dated 13th 
August, 1872. 

This invention relates to mechanism for raising and dropping the 
shuttle-box of looms employing several shuttles to suit the pattern to be 
produced, and it consists chiefly in the employment of a card cylinder 
— cqerated £7 0 come & counedtion Wim heehee ede snd sale 

uadran’ levers, for the shuttle-bo 
The shuttle-box is caused to drop Choa o ition by a teeer 
and ae a rack through the medium of quadrant above 
mentioned. 
2410. G. W. West, Edinburgh, “ Machi: ‘or ginning cotton.”—A coni- 
munication — Dated 18th ‘August, 1872.” Co hiaiitiliy 

This invention co; flanges u: ribs for the ; 
these extend either the ‘whale or pa pao bon of the lesgth Fine 
grid, and they project outwards to, or a fe the circumference of the 
saws. Also in the ition of ir according to 
the condition of the cotton to be ginned. Also in a ition of a fan 
= removing the dust and ply from the cotton after it is stripped from 

6 seeds, 

2418. H. Crawrorp and J. Crawrorp, Beith, Ayrshire, N.B., “ Machinery 
Sor finishing thread and yarn.”—LDated 14th August, 1872. 
This invention a ane in fitting spiral oot a gradually 


or other com 


2429. T. J. Denne and A. Hentsacuet, London, “ Treating woven fabrics, 
de.” — 15th A 1872. 
of that will serve for stiffening and thicken- 

and printing. 


2431. T. Rouriepor, Sunderland, ‘‘ Treating flbrous substances textile 
*— Dated 15th A 182. tte 
This inven consists, a preliminary 
fibrous substances in order to reduce them in‘ = ieee om 





dition suitable for textile purposes and for steeping 
samo in op alkaline bath and Thesquaulty deljecting thos toateiae | 


arrang t of the operating portion of the mechanism be! the 

a wheels—-the arrangement of the wheel for gathering the grain 

to the cutters—the method of delivering the cut grain into sheaves, 

and the — for adjusting the position of, and lessening the strain 

on, the cu! bar. 

450. G. Hasettine, London, “ Hoes."—A communication.—Dated 8th 
February, 1873. 

This invention consists in the peculiar shape of the hoe-blade and the 
manner of its attachment to the handle. The shape of the said blade is 
rhomboidal, and it is attached to the handle in such a manner that the 
blade will be about horizontal while in operation. 





Class 5.—BUILDING. 
Including Brick and Tile Maehines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, £c. 
—_. - Maw, Benthall Works, Salop, ‘‘Encaustic tiles.” —Dated 8th|August 


This invention refers to apparatus for mixing the clay with water, tech- 
nically known as the process of blunging, and it ists in providing an 
oblong tank of the form of an inverted arch, pony a revolving hori- 
zontal shaft in stuffing boxes, and carrying fixed blades or blungers, 
which revolving with the shaft keep the clay in constant agitation. The 
water is admitted at one angle of the tank, and the clay when properly 
mixed is let off through a perforated plate by means of a tap at the oppo- 
site angle of the tank. 

_, A. rg London, “Artificial stone or composition.”—Dated 8th 

t, 1 

This invention relates to imp’ its in the production or fi 
ture of artificial stone or compositions, by treating ing 
certain materials in such manner as to render them capable of being 
moulded into blocks, slabs, or other forms suitable for be’ employed 
for paving or covering roads, floors, or other surfaces, or for or 
a. One third or th bouts of this improved positi 

cial stone consists of equal parts of gypsum or plaster of Paris or 
other similar cement and rosiu. The other two-thirds consist of sand or 
of sand and small or broken stones or gravel. The san vel, or small 
stones, is first saturated with diluted sulphuric acid. 
ingredients are well amalgamated together, about : Ib. of ground sulphur 
to 20 lb of the composition is ne therewith. Colouring matter 
may be introduced into the composi’ and marbled or other ornamental 
effects may be im| thereto. The composition whilst hot and in a 
semi-fiuid state is run into moulds to form it into blocks or slabs for 
— covering roads, floors, or other surfaces, or into ornamental 
orms or statuary for architectural and other purposes. 
2371. H. D. Harrison, Leeds, “ Kilns and ovens for burning bricks, d&c.”— 

Dated 9th August, 1872. 

This kiln consists of two or more arched chambers divided by walls; 
openings for 1 and unloading are provided, also holes in back 
and front walls and flues; the su: uous heat is conveyed from one 
chamber to another and utilised, iby saving a great quantity of fuel 
as compared with kilns of known construction. 

2380. T. BrovcHton, “ Tron girders, joists, and beams used in con- 
structing buildings.”—Dated 9th August, 1872. 

The girders <i are constructed of sheet iron and made hollow. 
The strips of metal are stamped up in a trough form and the edges of the 
metal are riveted or bolted together, and the internal space is filled u 
with cement or concrete, thus forming a metal girder (trussed wi 

te) of great strength and rigidity. 


Class 6.—FIRE-ARMS.- None, 


Class '7.—FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

2387. A. G. Spgeicnt, London, “ Fronts for personal wear.”—Dated 9th 

August, 1872. 

Fronts are made by cementing or sticking strips of linen or other 
textile fabric to a ground of such fabric sv as to resemble plaited fronts. 
A way is described of applying the cementing substance by blocks or 
surfaces cut or formed so that the substance is only applied to the 
required parts of the strips. 

2414. G. Hasettine, London, “ Holder for scrubbing brushes.”—A eommuni- 
cation.—Dated 13th August, 1872. 

The said apparatus is cted as follows:—A frame is attached to a 
screw-collar or nut, which is fitted upon a screw fixed on the end of a 
wooden rod or handle, The sides of the frame at the front are bent 
downward and connected by a cross To the end of the aforesaid 
screw the inventor attaches a slotted cross bar, through which 
of the frame extend. This cross bar has on one side a projecting hook. 
= es brush is placed between the cross bar of the frame and the 




















2417. F. D. Biytrn and A. G. Sourusy, London, “ Paper.”—Dated 14th 


the quantity of alkall necesenry to render the agghetinsting constituents 
e quan’ n ren ui! tuents 
of tae coed bata eahae in water and ne moon and the heat necessary 
for effecting the conversion is conveyed by the direct action of ‘h- 
pressure steam, by which means a large saving is effected not only in 
caustic alkali, but also in the fuel and time employed. 

2419. T. R. Rossirer, Totterdown, Somersetshire, “ Sewing machines.”— 

Dated 14th A 1872. 


== patterns Goonteee 2 sowing mashes Sx sted 
cqyet beet ena saaline, “feo mastion ane contel ty tie vented unis 
a) from one . _ Two needles are p hp Ren, KO 

, one of which needles can be set to or from the other. Below the 
teed ee ee, Oe ee ee 


move back in a curved course. When a strip of fabric is to be sewn on 
to another fabric, the strip is through an apparatus for doubling 
over both its edges, and it is secured simultaneously along its two 
sides by the two rows of stitching. 

2444. N. Scoor, London, “‘ Facilitating the cutting out of cloth,”—Dated 

16th August, 1872. 

This instrument is a scale or measure, by means of which the subor- 
dinate measures or are indicated as based upon four principal 
measurements to be taken from the person to be fitted. The graduations 
eT a ee ee 
being easily read off in the degree for the subordinate measure connected 
—-__ number of centimetres found in the principal mea- 
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a durable and efficient structure, in 
features: 


a rrangement described by him in a 
Se =. the 

hollow dige to the end of the ft 
the air admitted into the 


2366. J. Lang and W. Osions, Liverpool, “ Brewing.”—Dated 8th August, 


1872, 
Consists in ting the small from the larger grains of malt, and 
passing them through: separate pairs of ——s rollers, whence it is 
conveyed to the ig vessel; where it is received in a small centra- 


fugal machine fitted therein; the water being supplied simultaneously 

therewith. 

2384. D. MacraRtang and R. MacraR.ane, Paisley, Renfrewshire, N.B., 
1872. 


“ Dyewng.” ---Dated 10th A 
The features of novelty wi constitute this invention are the employ- 
ctangul: pended in a framing in the front of 
“chain dyeing machines,” a number of smaller reels 
arranged in a frame at an angle to the reel ; the yarn being 
ype sy is conducted therefrom to the tank by the si 
thus rendering manual labour for that purpose By 
2395. J. G. Wittiams, Bl , Me thshire, “‘ Heating, cooling, and 
Sermenting liquids, &c.”—Dated 12th August, 1872. 

Ina back or tub is a revolving coil with two or more arms fur- 
gear for work: the same by hand or steam power. The 
coil has a shaft with two hollow ends perforated at each end for the 
admission of steam or cold water to traverse the coils. At the topisa 

bottom. The outlets 


. are in positions the revese of these, or vice verad. A hop sieve, or other 

Nod ee ey wham hee Si er andtenaaainet is 
‘or a 

ito an inclined trough provided with wooden 

table p with 





ment of a 


reels, 





tun being 


Brookfoot Dyeworks, near Brighouse, Yorkshire, ‘‘ Dye- 
=a a! 13th August, 1872. 

These improvements consist , dissolving, or mixing 
colouring matters, dye wares, acids, and ina vessel or 
feeder erence at a higher level and provided with a pipe 
and stop-tap, so that additional liquors may be supplied to the dye 
ee ee ee cs are in the vessel and in motion 
or being dyed, there’ oe the loss of time and labour in re- 
moving the fabrics for introduction of additional dye ware as is now 

e ice. 

2403. A, M. Crank, London, ‘‘Improved medicinal compound.”—A com- 
munication.—Dated 12th August, 1872. 

d consists of d d mitk and Vichy salts, which are 

r (with or without sugar), and then put into tins and 


2399. J. RicHaRDsox, 
ing textile fabrics. 





well mixed 
soldered up. compound will be found of great service, both as a 
hygienic and medical preparation. 


2412. U. Greex, London, “‘ Washing and separating ores."—A communica- 
tion.—Dated 13th August, 1872. 
a for separa‘ ores and — ee le, Mactinry delt con- 
nts are un pressure uy and se very 
of the minerals secured. 
2425. W. R. Lake, London, “‘ Distilling and steaming apparatus.”—A com- 
munication. —Dated 14th August, 1872. 

The said apparatus is constructed as follows:—An outer cylinder or 
shell is formed to fit an aperture in a boiler. Ata suitable height within 
the said cylinder the same is provided with a cone. This cone is tightly 
secured to the inner surface of the cylinder, and forms a conical bottom 
for a water chamber. Around the bottom of the cone is a circular trough 
or gutter. The steam from the boiler is caught on the surface of 
the aforesaid cone and is condensed thereon. © condensed water 
trickles down the cone into bw gy whence it flows into any suitable 

le. At the upper end of the cylinder the inventor places a per- 
be steamed are 


fora’ plate. e vegetable or other substances to 
placed on the said plate. The top of the cylinder is provided with a 
suitable cover. 


2426. D. Jov, pemente anes, Yorkshire, “‘ Purifying iron.” —Dated 14th 


4 t, 18) 

This fnvention consists in drawing or carrying away the contents of the 
furnace or a part of them by an induced or direct current or blast. In 
producing the induced current the inventor oe a simple form of 
ejector, which is placed over or near the runner of slag or metal, in su 
position as to receive the slag or metal as it runs from the furnace, and he 
employs a direct current or currents when it is required to remove slag 
only from the furnace, using guide plates or pipes around the current or 
currents to guide or deflect the mo’ of the as required. 

2446. A. R. Arrort, St. Helens, Lancashire, ‘Carbonate of soda.”—Dated 


16th August, 1872. 
A ding to isi r tion tri-phosphate of soda, con- 
taining three equivalents of soda to one of phosphoric acid, is carbonated 
to convert one equivalent of into carbonate of soda. The carbonate 
of soda is then —. from the phosphate which is left, containing two 
equivalents of to one of phosphoric acid. This di-phosphatc is then 
again transformed into tri-phosphate, and is again carbonated, and so on 
continuously. 

2450. F. LirpscomBe, London, “‘ Treatment of noxious vapours.”—Dated 16th 

August, 1872. 


The a compels the salt fumes which emanate from a pottery 
kiln during the salt glazing process to pass in the midst of a shower of 
water, whereby they become d and 7 ted from polluting 
the atmosphere. In carrying out the invention he connects the chimne 
of a pottery with one or more condensing flues, through whi: 
flues, when the said chimney is wholly or ey smoke must pass 
to the outer air, and while so passing through the said flue during the salt 
glazing process he causes a shower of water to flow in the midst of the smoke, 
thereby condensing the salt fumes, the liquid falling into a rece; le 
below. The eondensed salt vapour may by subsequent evaporation or 
other treatment be utilised for commercial The said con- 
densing flue or flues may be in connection with one or more kilns, and 
the salt fumes which emanate from them be condensed in the manner 
before mentioned as occasion may require. 


474. R. Werpermann, London, “ Reducing metals from their ores, &c.”— 
Dated 10th February, 1873. 

The said invention relates to an improved mode of applying electric 
currents in order to reduce metals directly from the ores, with or without 
ordinary chemical action of carbonaceous matter, and in purifying and 
refining at the same time and by the same process the metal during its 
reduction from the ore. 





1 aif 











Class 9,—_BLECTRICITY.—None. 


VUlass 10.-_MISCELLANBEOUS. 

Including all Patents not found under the preceding heads, 

2346. J. R. Reapert, Dover, Kent, “ Obtaining oil from seeds."—Dated 7th 
August, 1872. 

The object of this i is to disp with the use of the canvas 
or horsehair which are usually employed to obtain the seeds, meal, 
or —— substance which is to be 
in to express the oil contained therein. 


— subjected to the process of pressing 
2350. +S eat London, “ Air-rarefying lamp-burner.”—Dated 7th August, 
1 
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THE IRON, CO AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


On ‘CHANGE IN BIRMINGHAM: Further advance in sheets— 
EFFECT UPON OTHER DESCRIPTIONS --SPECIAL MEETING OF THE 
IRONMASTERS —Question of a wages’ scale for north and south— 
THE PROSPECTS : How regarded : Effect upon the transactions— 
THE MINE MANAGERS’ CERTIFICATES QUESTION : Dissatisfaction 
here—THE COLLIERS AND THE NEW SPECIAL RULES: Five 
hundred men on strike—THE ENGINEERING AND OTHER INDUS- 
TRIES PARTICULARISED—MIDLAND BoILeR CoMPANY. 


To-pay (Thursday), in Birmingham, the Cooksley Company, the 
Hope Company, Messrs. Baldwin, and other leading best sheets 
aioe held a meeting, and determined to advance prices. The 
consequence was that “‘ singles” of a good quality were not to be 
had in any considerable quay at under £21. Here and there 
£20 would be accepted, but the lots that could be placed at that 
—_ were only small, The makers wd the course they have 

en by pleading the height to which the price of the pig iron 
that they mostly use has risen. When cold-blast pigs were £7 
they kept singles at £18, and though pigs have risen to £9, they 
have not till to-day been charging more than £19, The effect of 
the action taken by these firms was to make all kinds of finished 
iron dearer by from 10s. to 20s. 

A special meeting of the Ironmasters’ Association was held on 
Wednesday at the Swan Hotel, Wolverhampton, and it was 
numerously attended. The business had reference to the future 
scale of wages, so far as it concerns an agreement between the 
North of masters and those in this district, as desired by 
the men and masters in. the North. These wish for a uniform 
scale. The committee of the association who met the committee 
of the northern trade in London reported what had taken place. 
It did not appear that any v: dehnite result had been arrived 
at, and the question was, should the two committees meet again ? 
Ultimately it was resolved that they should. Yesterday the iron- 
masters — decline to quote, but are ready to sell at prices that 
may rule at the time of delivery, were strengthened in their posi- 
tion by the fear that it will be impossible to arrange a e of 
wages that will be] applicable to both the northern [and the 
southern districts.| In that event, the issue of the arrangement 

et to be entered into between the men and the masters here 
mes a factor of sufficient uncertainty in all calculations 
as to make it unwise for men who do not want to be at the 
mercy of “‘our new masters” to commit themselves ; the more 
so as the men at their meetings this week have pronounced 
in favour of the scale which gives them a shilling for every £1 as 
the price per ton of bars, and one ee | over. Such a scale 
would be utterly ruinous to the masters. Yet the intimation that 
it is what the men have determined upon is accompanied with the 
statement that ‘“‘ironworkers are putting by money to enable 
them in the event of a strike to do without the funds of the union.” 
If, however, the complaints of the masters have much weight, 
and the men are so difficult to be kept at work, it is very little 
that they are so accumulating. 

There are great complaints of the ss of getting men to 
work more than very brief time either in the forges or at the pits. 
It is remarked that they appear utterly careless of making the 
most of the present juncture to save money for a time of need. 
One firm of pig ironmakers in this district, who are colliery owners 
also, have just gone through their books to ascertain the time that 
their colliers work and the wages they earn. They find that the 
average of work in the past fortnight has been three days a 
week of eight hours each, or twenty-four hours forthe week’s work. 
Ninety per cent. of the whole have made what is technically called 
“three days” in every day, or three days in twenty-four hours. 
The wages for this twenty-four hours, of this 90 per cent. of 
the colliers at this works, would therefore be over } probably 
£113s.! It is computed that quite 500 men are “out” owing to 
the ommission from the new special rules of the ‘allowance 
coal,” which has hitherto formed a part of the colliers’ wages. 
The men at other collieries declare that they will not submit to 
the change, whether, under the Truck Act, their masters have or 
have not power to continue it legally. 

The great desire of the Government to secure thorough colliery 
management is likely to lead to nota little practical difficulty ; 
and it is certainly occasioning a amount of complaint amongst 
colliery managers, not, I fear, without some reasonable ground. 
The authorities appear desirous of increasing the care requisite in 
the safe management of collieries, by attaching the responsi- 
bility to men of position, which, in the case of disasters that might 
have been avoided, may be attended with consequences of serious 
im to such men. The reply of the Home Secretary a few 
nights in Parliament, as to the number of managers’ certificates 
that had been granted up to that time, showed that the number 
was very few. There is reason to conclude that out of perhaps 
5000 applications for m rs’ certificates, based upon past 
services, only 75 per cent. of the whole have been successful. Inas- 
much asno managercan, under the Act now in operation, legally serve 
a colliery proprietor unless he holds a certificate, here is a difficulty 
which threatens to add very materially to the complications 
already surroun the all-engrossing fuel question. Nor are 
these difficulties likely to be greatly mitigated by a provision in 
the Act which its the services of temporary managers. In 
common with their brethren in other mining districts the mining 
engineers of this part of the kingdom are anxiously debating the 
— ; and at a meeting of the South Midland Institute in 

olverhampton, on Monday, it came up in connection with a 
paper read upon the subject by Mr. J. W. Hall, a solicitor and 
colliery proprit 


d Pes ia, Machel Pesca, the oo f the Min 
rity second only to Mr. e e secretary 0 e es 
iendation ot Groat Britain. Mr. Hall 


Mr. drew attention not only 
to the difficulty of certificates being but likewise to the 
‘ome Secretary was not required by the Act to give 
a reason why he declined an application. A striking instance 
of what seemed to be a in this respect 
was cited by Mr. and the Institute have determined to print 
the facts with a view to their extended publication. There does 
appear to ee revision of the method at pre- 
sent adopted for granting certificates ; and itis to be hoped that 
mining engineers and colliery proprietors will act with that 
unanimity and vigour in the matter which will remove any 
appearance of injustice, at the same time that it shields the manu- 
factures and commerce of the country from difficulties of no light 
character which now threaten them. , 

Engineering firms in and about Birmingham and Staffordshire 
ne penteally well euglayel, netutihctanding the high pote Gay 
pelled to charge for their work. those prices are 
erred, that which we have already 
market, but likewise from the 
times higher than the usual 


The business in the different branches of galvanism has been 
i i i e sheet firms are 


in braziery department; but here too the trade relates 
to orders almost exclusively. 

ails, both cut and wrought, are still affording a fair amount of 
work ; but the prospects are less favourable than they were before 
the advanced prices, which have been necessitated by the higher 
quotations for iron having checked the new demand. 

The twenty-second half-yearly meeting of the Midland Steam 
Boiler Inspection and Assurance Company was held in Wolver- 
hampton on Wednesday afternoon. This was not a dividend 
meeting, but the accounts showed a net profit on the six months 
of about £230. The under the care of the company 
numbered at the close of 1872 a total of 3285, and this number has 
since been increased, leaving the aggregate much larger than at the 
date of the last previous report. There had been two slight 
explosions and one serious explosion among the assured boilers 
during the half-year, but there was no explosion during the first 
half. One of the boilers under inspection had met with an acci- 
dent, and two people were killed. All the boilers were used at 
ironworks. During the year 13,626 examinations of boilers had 
been made, of which 1697 had been inside and 1808 in the flues. 
Only 23 engines had been indicated during the year. This 
appeared to be due to the fact that few persons seemed to appre- 
ciate the value of the information obtained by indication, 
although in most cases where it had taken place waste of fuel was 
letected, and r died. The evaporative duty of some had been 
tested, and the wastefulness of overworked or inefficient boilers 
proved, and others had been substituted with great advantage. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE IRON TRADE: More animation in business : Upward tendency 
of prices—ACTIVITY IN THE FINISHED IRON AND SHIPBUILDING 
TRADES—SETTLEMENT OF THE LIVERPOOL STRIKE—SERIOUS 
ASPECT OF THE FUEL QUESTION—ANOTHER ADVANCE IN THE 
PRICE OF COAL. 

THERE is a little improvement in the iron trade of this district as 

compared with last week. Consumers perceiving the steady 

upward tendency of the market are more anxious to place their 
orders, and during the past few days several considerable contracts 
both for pig and manufactured iron have been entered into for 
delivery over the next six and nine months. On Tuesday a fair 

t of busi was done on the Manchester Exchange, 
and a firm tone was imparted by the upward movement in the 

Glasgow market, an advance of 2s. being that day announced 

in Scotch pigs, which left them at;the high re of 142s. per ton. 

Bars also were very firm at the general quotations, and are now £14 

ton. Consumers are finding it difficult to meet their imme- 
iate requirements for pig iron, and are readily offering the full 
market rates to secure a supply, but makers generally are not 
disposed to enter into engagements except for deliveries extending 
over several months, 

There is little change to note in regard to the position of affairs 
= the = manufacturing districts ; all are — aan = 

orge Company, near Wigan, are busily emplo completing 
orders ffor puddle bars; the Warrington Works are also fully 
engaged in the later stages of manufactured iron, and the rolling 

i erally have as many orders on hand as they can get 
through. The new Iron Shipbuilding Company at w, to 
which I referred last week, has sec contracts for constructin; 
a fleet of swift-sailing vessels of about 4000 tons each for one o 
the local steamship companies, and the first keel is to be laid in a 
few days, Other firms in the same district have received con- 
tracts for vessels for the continental and coasting trade, and this 
branch of iron ind is likely to be fully employed. 

The arrangements I referred to in a previous report for the 
settlement of the Liverpool engineers’ strike have proved 
ome, and the struggle, after lasting seven months, is now at 
an en 

The fuel difficulty is, if anything, worse, and the great scarcity 
at present prevailing is —— trade most seriously. The largest 
ironworks in the neighbourhood of Manchester have been partially 
closed for want of coal, and a forge company near Wigan, where 
extensive pits are owned by members of the firm, are seriously 
contemplating the importation of coal from North Staffordshire at 
a cost of 28s. 6d. per ton. 

So far as prices are concerned they have a decidedly upward 
tendency. I am informed on authority that on the Ist the 
largest colliery proprietors in Manchester will advance house 
> 8d. per ton, and a similar step is talked of in the Wigan 

istrict. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


GENERAL REMARKS—CONDITION OF THE STEEL TRADE: Higher 
prices—THE LARGE ORDER FOR ARMS—TELEGRAPHIC AND STEEL 
WIRE—PRICE AND SUPPLY OF FUEL—RAILS AND OTHER RAIL- 
ROAD MATERIAL—RISE OF SWEDISH IRON—FILES, SAWS, AND 
EDGETOOLS—A LEAD ORE DISCOVERY—-TRADE REMARKS —-THE 
MINERS AND THEIR WaGES: Deputies’ and underviewers’ certifi- 
cates: Meeting at Eckington ; Threatened dispute at Rotherham 
—A COMMENDABLE DIVIDEND. 

GENERALLY speaking, the state of the various industries of this 

town and district may be summed up as very satisfactory. The 

steel houses are almost without a “> exception well employed, 
and the principal firms are—despite the stat ts made in the 
so-called trade articles of the local newspapers—as I have at 
various time previously asserted, very much in arrear with their 
orders. I could, were it advisable to do so, name at least two 
firms who are six months behind time with work, and who are, 
therefore, obliged to refuse hundreds of favours which customers 
are desirous of having placed at prices lower than those now 
ruling. One or two leading houses have lately put a large number 
of additional melting-holes into operation, and another has 
put down several extra rolling mills. These — indi- 
cate, we may safely assume, anything but a falling off 
of work. Several steel manufacturers, partly owing to 
brisk demand, and partly on account of the increased cost 
of fuel and raw materials, Love found it advisable to raise prices 
about 10 per cent., so that, as an instance, certain commoner kinds 
of steel hitherto invoiced at £21 and £22 are now made £24 and 
£25. In tool steel, axe steel, plough plates, steel wire, and steel 
iron, an excellent business is loing ; so much so, in fact, that the 





inquiries cannot be dealt with at all promptly. e American 
=n continental markets show no falling off ; on the contrary, an 
increasing quantity is being shipped from Live l weekly. A 


few weeks a statment went the rounds of the papers to the 
effect that 2000, 000 stand of arms had been ordered by a certain 
foreign Government from Birmingham makers. This was pooh- 
hed even by that usually well-informed journal the Birmingham 
Post, but I am bound to state that the original assertion was well 
founded, inasmuch as the order (or orders) is now in hand here, so 
farasa ion of the workis concerned. Thereneed, however, be no 
immediate cause for either jubilation or alarm, seeing that the 
contract is over a considerable number of years. Another 
continental Government has for some time past been finding work 
in this line, and will continue to do so with more or less urgency, 
and Woolwich has not failed to take a moderate quantum regu- 
larly. Telegraphic wire and steel wire are inquired for, several 
firms at this town having contracts on hand extending over two 
or more years from now. One firm who make wire a special 





find it necessarylargely to extend their works, which is accordin, 
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Fuel for converting and general engine purposes is in moderate 
supply. Such manufacturers as are lu enough to have long 
coatracts running are just, and only just, able to get sufficient for 
their requirements ; but if they require an additional supply, the 
prices ruling in the open market are of a very different nature. 
For example, many firms are being supplied with engine slack at 
about 13s. to 14s. per ton under contract, whereas stray lots com- 
mand fully 18s. or 19s, Coke is in the same way 32s. to 34s., 
but for casual orders 37s. 6d. to 40s. is demanded. So far, 
domestic coal is not dearer, but it is quite within the bounds of 
possibility that the miners’ demand for higher wages may lead to 
a further advance. 

The inquiry for rails, springs, tires, buffers, axles, and wheels, 
does not in the least diminish, but rather is more pressing than here- 
tofore, the only difficulty—and it must be confessed that it is not a 
light one— being the question of prices. Rails may be quoted at an 
average of £11 10s. to £12 10s., according to section and weight 
required. The various engineering and locomotive establishments 
remain very well engaged on mining, general, mechanical, and 
railway orders, 

During the week Swedish irons have somewhat stiffened in 
price, owing to the prevalent scarcity of charcoal and pi The 
general run may now be quoted at (net cash): Swedish bar iron, 
£21; charcoal nail rods, £21 10s.; and wire rods, £22—all f.o.b. 
Gothenburg. It will not be a matter for great surprise should 
these be further enhanced. The file, saw, and edgetool makers 
are still busy, and most departments of the cutlery trade are 
tolerably busy. 

At Meer Brook, near Wirksworth, a very strong vein of lead ore 
has been accidentally found, and is said to be the finest in the 
district. It will, of course, be opened out. 

In consequence of the action taken in the matter by the Sheffield 
Chamber of Commerce, the Customs authorities have been 
instructed to seize all cutlery and other goods imported with the 
brands of Shettield makers upon them. This is as it should be, and 
will greatly protect honourable traders, 

The miners will presently be masters of the situation, even if they 
are not virtually so at present. Last week some200men employed at 
the Carhouse Colliery, near Rotherham, struck on account of a 
miserably unimportant dispute with one of their number as to 
payment for removing some “bind ;” but finding the proprietors 
firm they resumed work on Friday, leaving the question to be de- 
cided at the meeting of the council of the South Yorkshire Miners’ 
Association at Barnsleyon Monday. At this meeting a large num- 
ber of the members of the council were present, and in general 
compliance with the requests made by many of the district 
** lodges,” it was decided to ask the coalowners for an advance of 
20 per cent. on the present wages of all hands employed, such ad- 
vance to come into operation on the second pay day in March. 
The owners may make the concession, which will benefit 
some 20,000 or more men, The iation in question not only 
controls South Yorkshire, but has lately made much progress in 
East Derbyshire and a part of Nottinghamshire, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


GLASGOW IRON MARKET: Increase in the price of warrants: The 
cause of the present extreme rates—QUOTATIONS OF MAKERS’ 
IRON—INCREASE IN SHIPMENTS AND IMPORTS—THE MALLEABLE 
TRADE—THE PRICE OF COALS: False impressions among the 
public : The real causes of the dearth and probable remedies : 
Effect of the high prices upon manufactures ; Great falling off in 
coal exports. 

THE tendency of prices in the Glasgow iron market is still up- 
wards, an advance of from 4s, to 5s. per ton having taken place in the 
price of warrants since the date of my last letter. On Friday 
the market opened firm, and a large business was transacted at 
from 137s. 6d, to 138s. 9d., closing a little easier. At the com- 
mencement on Monday business was done at 139s., and during 
the day prices rose to 140s., at which figure they remained until 
Tuesday forenoon, when there was considerable excitement, and 
sales were effected at from 142s, to 143s., the market closing at 
142s. 3d. These are the highest points to which warrants have 
risen in this country, and it is possible that they may yet be over- 
topped. It cannot be said that any undue influence is at present 
being brought to bear with the object of forcing up the prices, and 
the causes at work are perfectly natural, although those who are 
responsible for them (viz., strikers) cannot be too plainly told that 
they are gradually ruining the trade of the country. The demands 
upon stocks are proportionately as large as ever, and the amount 
of iron in hand is much diminished, 

Makers’ quotations are again higher this week, but dealers 
— do well to act upon them with care :—Gartsherrie, No. 1, 
169s. ; No, 3, 144s. ; Coltness, No, 1, 165s. ; No. 3, 144s. ; Sum- 
merlee, No. 1, 165s.; No. 3, 143s.; Carnbroe, No. 1, 150s. ; No. 3, 
143s.; Langloan, No. 1, 165s.; No. 3, 144s. ; Calder, No. 1, 165s, ; 
No. 3, 144s. ; Glengarnock, No. 1, 150s.; No. 3, 142s. 6d. ; 
Eglinton, No. 1, 145s. ; No, 3, 142s, 6d.; Dalmellington, No. 1, 
145s.; No. 3, 142s. 6d. ; Carron, No. 1, 165s.; Shotts, No. 1, 160s. ; 
No. 3, 142s. 6d. ; Kinneil, No, 1, 150s. ; No. 3, 140s, 

As compared with those of the previous week, the shipments 
have been remarkably heavy, although they are 2076 tons leas than 
in the corresponding week of 1872. The quantity for the week 
was 12,312 tons, an increase of 4262 tons on that of the previous 
week, The ee at Grangemouth of Middlesbrough pig iron 
during the week amounted to 3000 tons, being 2610 tons more 
than in the previous week, but 125 tons less than in the corre- 
sponding week of last year. 

Nothing favourable can yet be reported in reference to the 
malleable trade, which is everywhere inactive, and the recent 
rates for all sorts are quoted nominally. 

The advances in the price of coal, reported last week, are fully 
maintained, and a great outcry is being made by the public. An 
impression has got abroad—principally on account of articles in 
some of the newspapers evidently written by persons who are 
ignorant of the facts of the case—that the coalmasters are to 
blame for the high price of fuel, and that the “‘ poor miner” is a 
victim of their cupidity as well as the community. This is to be 
regretted, because it serves to ae the miners in the insane 
policy which vec, Eom been pursuing for some time. 

It might have been thought that at this time of day the public 
would not require to be told that it is impossible for the coal- 
master to increase his prices beyond the actual value of the coals, 
determined by the extent of the supply at any given time, and 
that if the miners will not work the has no coals to 
sell upon which he can make large profits. What is wrong in 
Scotland is simply this—there is a poo inexhaustible store 
of coals in the earth, but it depends upon the will of the miner 
how much of it will be made available for use, and he has been 
taught that he must restrict his be otherwise the market will 
get well supplied, and his wages will fall. I myself very well re- 
member, ei; oan months ago, hearing Mr. Alexander M‘Donald 
preaching this doctrine to a fargo meeting of Scotch miners’ dele- 
gates. His reasoning was to this effect. There is at present an 
average supply of coals in the market, and if you miners continue 
to work the old hours there will soon be more than enough. The 
result will be that the price of coals will come down, and the 
miner’s wages must then also decrease. The alternatives he placed 
before them were these : Whether will you work ten or twelve 
hours a-day for less wages than you have at present, or restrict 
your working hours to eight, or even less, and have your wages 
increased? ‘This is a principle that the most ignorant miner now 


well uade and will act upon until his protective is 
broken down, either the legislation, free trade in ing, or 
the substitution of machi for manual labour in mines. 


During the past week the price of coals has been raised in the 
more important mining districts in the West of Scotland, In 


Johnstone an advance has taken place from 18s, to 21s. per ton,- 
and at Wishaw from 11s. 2d. to 20s. At the last-named place the 
— a year ago for the same quality of fuel was 5s. 9d. In the 

rge towns, quotations for household coals range from 28s. to 32s. 
per ton, and considerable difficulty is felt in getting an adequate 
supply. Several of the more important factories in Glasgow are 
threatening to run short time because they cannot get coals at a 
price consistent with carrying on business at a profit. In many of 
the Scotch towns the price of gas is being much increased in con- 
sequence of the scarcity and exorbitant value of coals, 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: High prices and suspension of 
puddling —Mork NAIL WORKS FOR MIDDLESBROUGH—THE 
COAL AND COKE TRADES, AND THE PROFITS OF COAL OWNERS. 

THERE is little alteration in the condition of the iron trade. At 
the Middlesbrough market on Tuesday the attendance was very 
thin. This was accounted for by the fact that little business is 
being done. There is great pressure for the delivery of pig iron 
according to contract, and as the blast furnace owners are most 
anxious to make the best of the prevailing high rates, they are 
doing all they can to get through their old contracts. Nominally, 
No. 3 is still quoted 120s. per ton. I heard of a Middles- 
brough ironmaster on Tuesday having sold a large quantity 
of No. 1 at 125s., and No. 2 at 120s. per ton for delivery 
over this year. Notwithstanding the partial suspension of 
puddling, and the consequent decrease in the home consumption 
of pig iron, the demand is good, and it is most difficult to obtain 
even small quantities for early delivery. A great deal of pig iron 
is being sent to different parts of Europe. I see that what I 
stated last week about the Darlington Iron Company selling their 
pig iron instead of manufacturing it themselves is confirmed by 
Mr. Joseph Dodds, M.P., who presided at a meeting of the com- 
pany held at Darlington on Monday. Somebody must make the 
pigs into manufactured iron, and when it is more profitable for 
a company who has all the necessary plant for manufacturing 
to sell them at the market price, rather than convert them into 
finished iron, it is quite evident that the trade is in an anomalous 
state, and must certainly soon work into a natural condition. 
Since my last notice the Industrial Iron Company, near Stockton, 
have blown in a third blast furnace. I am informed that in about 
a week the Tees Bridge blast furnaces at Stockton will be blown in. 
The other blast furnaces which are being constructed in the 
Stockton and Middlesbrough districts are making satisfactory pro- 
gress. In the manufactured iron trade the employers declare that 
it is impossible, excepting where they have contracts for coal and 
pig iron at a Ipw figure, to ca on certain branches of their 
trade ata profif. The West Marsh Ironworks, Middlesbrough, 
are now idle. Several firms have stopped some of their puddling 
furnaces, and unless the price of fuel decreases, or the price of 
finished iron advances, further stoppages will ily follow. 

A short time ago Mr. J. A. Jones, of the Ayton Rolling Mills, 
Middlesbrough, introduced a new branch of industry into Cleve- 
land by establishing cut-nail works adjoining his rolling mills, 
which have proved most successful. Mr. Frederick Jones, of 
Fox, Head, and Co.’s Works, Middlesbrough, brother of Mr. J. A. 
Jones, is about to introduce another new branch of industry into 
the district. Mr. F. Jones is building a wrought nail factory at 
Middlesbrough, which he expects will soon be opened. Any kind of 
works calculated to use the Cleveland pigs in the district in which 
they are made, are gladly welcomed, 

The coal and coke trades remain in the same high pressure con- 
dition. Coke is 45s. per ton, and os coal is quoted as 
high as 22s. per ton at Middlesbrough. A well-informed newspaper, 
the Newcastle Daily Chronicle, estimates that the coalowners are 
realising at present about 13s. per ton. If the prevailing prices 
of coal were maintained for a year, the 30,000,000 tons raised in 
the counties of Durham and Northumberland would produce a 
profit of no less than £19,450,000, The large colliery owners in 
those two counties are about 200 in number, so that upon the fore- 
going calculations the enhanced profits made by each of these 
firms in a single year would, on the average, be about £100,000. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE GREAT STRIKE : Hopeful negotiations at Dowlais : Terms pro- 
posed by the union agents : Conference and rejection of the terms : 
Movements towards a settlement: Discharge of 1000 men at 
Dowlais—STATE OF THINGS AT CYFARTHFA, PLYMOUTH, BLAINA, 
AND BLAENAVON : Z'ranquil state of the people —“CTREDEGAR IRON- 
WORKS—THE NEW COMPANY—TREFOREST TIN-PLATE WORKS: 
Presentation—THE COAL TRADE—FLOURISHING STATE OF THE 
ABERDARE AND RHONDDA VALLEYS—LARGE SHIPMENTS FROM 
CARDIFF--RAIL BUSINESS AT BRITON FERRY AND LANDORE: 
Price of rails ; Further movements—HALLIDAY’S PROPOSITION— 
LOCOMOTIVE ENGINEERS AT DOWLAIS— STATE OF THE COALPITS, 

Everysopy thought that the strike would be ended on Monday, 

but it has simply amen into another phase, and that one, to all 

appearance, more hopeless than any preceding. It has transpired 
within the last few weeks that the Dowlais tradesmen have, with 
one or two exceptions, continued their credit to the workmen on 
strike. The course was not a judicious one, as it prolonged the 
struggle ; but last week the tradesmen found themselves at the 
end of the tether. Two months’ credit had drained their resources, 

In this extremity they tried to act as mediators between 

masters and men, and succeeded so far as to get a verbal 

promise from the union agents that they would recommend 
the men to accept the proposal of the Dowlais Com- 
pany. This proposal was to go in at a reduction and 

a three weeks, at the end of which the old rate should be 

resumed for a time, leaving the matter to the good feeling of the 

company when that arrangement should cease for a better one. 

When the ‘‘ conference”’ met on Monday, instead of — 

proposal, the union agents presented another as follows : ‘‘ To 

in at a reduction of 10 per cent. for two weeks, then the 

old rate for a month, and from April 1 an advance of 10 

per cent.” This new ultimatum, endorsed by the men, 

was presented to Mr. Menelaus, the manager, and Mr, 

Clark, resident trustee, and unhesitatingly rejected. Mr. 

Menelaus said that the basis of negotiations was completely 

altered, and on no conditions would he accept it. If the men 

thought that such meetings between the masters and men indi- 
cated weakness on the masters’ part, the sooner such interviews 
came to an end the better. Mr. Clark expressed himself quite as 
decidedly, and told the deputation that rather than assent to such 
terms he would forthwith hand over the lease to Lord Bute, 
and relinquish all interest in the place. The reception then 
ended. is was a most unfortunate affair, as I have since 
understood.that Mr, Menelaus was in possession of the consent of 
all the other ironmasters to the arrangement, and had this com- 
promise been settled at Dow: in less than a week the whole of 
the works in South Wales would have been again in operation, 

The Times correspondent begins his report of the case by quoting 

the well-worn simile that the darkest hour is aye before the 

dawn. It was not then present to the mind of either correspondent 
or editor that the et well-laid scheme would be frustrated. 


holon ipen which may prove the basis of ‘‘just and fair” 
reconciliation. Before my dispatch leaves, I hope to state 
what that is; here I can parr gn that another ironmaster is 
stated to be coming forward with his proposal, and if the work- 
men do not accept it then I shall resign all hope in the speedy 
settlement of the difficulty, and see only one mode of getting 
the works , viz., vy the sundering of all relations wit 





the old workmen, and inviting the aid of others under new 


Yet so it was; but I am inclined to think that a measure is now | 








conditions aad contracts.. The masters will not recognise the 
union. 

A thousand men, who had been retained in some capacity or 
other about Dowlais Works, have been discharged this week, and I 
hear that the furnaces which had been damped down are now to 
be blown out. At Cyfarthfa and Plymouth all is dead and hope- 
less-looking. The only operation going on at Cyfarthfa has been 
the blowing up of the x old horse,” the furnace residuum, The 
first explosion created the liveliest hope that matters were being 


There have been some negotiations at Blaina of late. Many of 
the workmen have shown a desire to resume work, but nothing 
certain has taken place up to the date of my letter. 

At Blaenavon the men appeared very determineda few days ago, 
and resolved not to submit. The union policy of providing for 
the colliers, and the charity of the ironworkers throughout the 
country, maintain the existing condition of things ; and thousands 
are struggling on with only half sufficient food, hoping in a little 
while to win the victory. The union is, emphatically, destroying 
itself. The only course open to the shrewd tactician would be a 
compromise, which the ironmasters would accept, leaving the union 
strong and unexhausted. 

The people throughout the district are singularly peaceful. 
Only one or two exceptions have arisen. At Blaenavon last week 
an innkeeper’s ce! was broken into and a quantity of cham- 
pagne and brandy taken, and in another part of Monmouthshire a 

ouse was entered by ‘‘ foragers ” and a quantity of food taken. 

Some time ago I noted the possibility of a large ironworks 
changing hands. This is now confirmed. Tredegar Ironworks 
will, it is understood, pass into the possession of a new company 
in April next. The firm will be composed of Messrs. Lothian 
Bell, Mr. Edward Williams, of Middlesbrough ; Mr. Menelaus, of 
Dowlais ; Mr. G. T. Clark, and others. It would be difficult to 
find an abler management. 

The Treforest Tin-plate Works continue in a thriving condition. 
This week a valuable presentation to the manager and proprietary 
by the men took place, as an indication of their gratitude for 
the activity shown while all around was in a depressed and 
stagnant condition. 

The coal trade is in a most buoyant state, and the large sums now 

id at all the collieries in the Rhondda and Aberdare Valleys 

ave materially helped to lessen the distress in other districts of 
South Wales. The output is large and the shiz ts iderable, 
but principally from Cardiff. 

The staple article now is, of course, coal ; rails are only turned 
out in anything like quantity from Briton Ferry and Landore ; 
the latter place is doing a fair trade. At Briton Ferry a 
parcel of rails was sold lately at £13 10s. This is a significant 
price. 

I cannot yet substantiate the statement made respecting the 
strike. There are movements abroad which may lead to great re- 
sults or end in nothing. AsI close my letter I hear of another 
meeting of the Dowlais men, and there are consultations amongst 
the men at Plymouth, and Sir R, M. Stevenson has just intimated 
his intention to meet the colliers of South Wales this evening, at 
Merthyr Tydfil, the headquarters of the strike, when he will bring 
before them certain proposals, which he thinks may end the strike. 
Mr. Halliday has also written proposing the following conpromise, 
the men to resume work at 10 per cent. reduction for a fortnight ; 
then for one month, a return to the old rate, and from the end of 
that period for three months 5 per cent. advance. The locomotive 
engineers and others at Dowlais left work this week. Coal pits I 
hear are already suffering, and I am told by competent authority 
that the roads | Fn become so hard that if the strike ended to- 
morrow the horses could not be got in again under a fortnight. 
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Railsin Wales ...... }12 0 6..1810 0 Wales ...00000. «es | 1 2 0..1 4 0 
in Cleveland ...... | 13 0 0..13 10 0 Birmingham 100.1 3 0 
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STEAM PUMPING ENGINES FOR INDIA STATE RAILWAYS 


CONSTRUCTED BY MESSRS. HATHORN, DAVIS, AND CAMPBELL, SUN FOUNDRY, LEEDS. 
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(For description see page 138.) 











LITHRATURE. 


The Eruption of Vesuvius in 1872. By Proressor Lutat Pat- 
mizRI: With Notes and an introductory Sketch of the pre- 
sent state of knowledge of Zones, Heat, Vulcanicity, the Cos- 
mical Nature and Relations of Volcanoes and Earthquakes. 
Yd Ropert Matiet, F.RS., &. London: Asher and Co. 
1873 


For several years Signor Luigi Palmieri, a professor at 
the University of Naples, has devoted attention to an in- 
—— of the volcanic action of Vesuvius, and to this 
end he has had an observatory constructed on the moun- 
tain, and fitted up with a most ingenious set of seismo- 
graphic and other 2 to record every 
motion or trembling e which may occur at the site 
of the observatory, and all the meteorological occurrences 
worth notice. Professor Palmieri has given the results of 
his labours to the P press from ~ is various 
treatises, papers, and pamphlets. e and most note- 
worthy Le description of the pre Sinton of 1872. 


This paper, tly written, has ing in the 
translation J which constitutes latter 
portion of volume before us; and it cannot fail 
to be perused with interest, not only by men of science 


but by every one who cares to read an exci ive 
dec mnmnd onad anomie i 


Oe ee it catia aes man. The pro- 
essor’s 


“On the 26th of April,” he writes, “the observatory 
between two torrents of which emitted an insuffer- 
the window 


able heat. The in on 
the _o of 


and cracking, and a sme 


g 


observatory was at one time in: some wens, 
y 





scorching was perceptible in the rooms, The cone, besides 
being furrowed by the lava streams just described, was 
traversed by several others, which appeared and disap- 
d. It seemed completely perforated, and the lava oozed 

as it were through its whole surface. I cannot better express 
this ——- than by saying that Vesuvius pends Jire. 
In the daytime the cone appeared momentarily covered 
Siem white steam jets B ay wager which Mcrae like 
es of cotton against the mountain side, aj ing 
and disappearing at intervals.” Our author held to his 
post, however, and, we are happy to add, escaped scathe- 
ess from what was really no mn. | peril ; many lives were 
lost during the eruption. We cannot resist the temptation 
to give here in our author's own words an exceedingly 
graphic picture of what took place while a river of fire 
ran on the right hand and on the left of the little structure 
from which he calmly made his observations :—“ Simul- 
taneously with the grand fissure of the cone two large 
craters opened at the summit, discharging with a dreadful 
noise, audible at a Ugo distance, an immense cloud of 
smoke and ashes, with bombs and flakes rising to a height 
of 1300 metres above the brim of lava. The white ashes 
before described, although they did not fall beyond the 
Crocella, were carried by the wind as far as Cosenza, from 
which they were sent to me by Dr. Conti. These ejections 
were followed by dark sand, with lapilli and frag- 
ments of scoriz of the same colour. smoke, driven up 
with violence, assumed the usual of a pine tree, of 
- T- a lent : it reminded us of the elm : 

irgil’s dreams (‘ulmus opaca ingens’). From the trun 

and branches of the pine-tree cloud fell a rain of incan- 





descent material, which frequently covered all the cone. 
The lapilli and the ashes were carried to greater distances.” 
The quotation will suffice to prove that our author’s style 
is admirably adapted to his subject. Possibly a great 
eruption has never been more vividly painted in words 
before. But the professor has by no means confined him- 
self to descriptions such as the foregoing. The concluding 
rtion of his paper is composed of a very carefully-written 
inate on the nature of the lavas, the fumaroles of the 
lavas, bombs, lapilli, and ashes, and the electricity of the 
smoke and ashes, the whole winding up with general con- 
clusions arrived at by the professor. e treatise is well 
illustrated by numerous engravings showing the progress 
of the eruption, and the recording apparatus. : 
Interesting and valuable as Professor Palmieri’s contri- 
bution to our knowledge of vulcanicity no doubt is, 
it must take a second place when com with the intro- 
ductory notes supplied by Mr. Mallet. These constitute 
about one-half the book. Within the — of ng 
eighty pages of large t we are presen with a 
a sketch of the. theory of uakes and 


volcan by the writer. is theory has already 
ons booms a Taters the Reval Society, and is, we believe 
ons 


likely to be recorded, as it deserves, in the 
that body. The subject handled is one of such pigantic 

rtions, and the author’s arguments have 80 
Packed up and supported by a weight of evidence and 
deduction, that the proper and complete enunciation of his 
views would occupy a volume of no small proportions. 
We shall, therefore, attempt nothing more here than to 
furnish our readers with a sketch of the sketch supplied 
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by Mr. Mallet in the work before us. For years, we might 
say for centuries, the cause of earthquakes and volcanoes 
has afforded matter for keen discussion; and the 
wildest theories have been broached to solve that which 
many considered an insoluble problem. The ancients be- 
lieved, or at least said they believed, that some of the 
Titans, imprisoned in vast caves beneath the surface, 
turned over now and then on their stony couches, and so 
made all the earth shake. In later days, Sir Humphry 
Davy, with not much greater audacity, supposed that 
earthquakes and volcanoes were caused by water getting 
access to huge subterranean beds of sodium or potassium, 
by which heat and steam were generated, and earth- 
quakes and eruptions followed. The most recent and 
most popular faith has been, that the interior of the 
world being still hot and fluid, the fluid (lava) finds its 
way to the surface now and then, and, mixing with water, 
produces steam and earthquakes. Mr. Mallet dismisses this 
theory, as we think for ever, to outer darkness. It is 
not easy to explain in few words that with which he 
replaces it. 

Let us conceive the existence of a philosopher so mighty 
in stature that he could hold the earth in his hand as 
a boy holds an orange, and that his ideas of time were such 
that ages to him would be as minutes to us. Then such a 
philosopher, if he examined carefully that which he held, 
would find that it was warm ; that it radiated heat on all 
sides ; that it was cooling ; and that, as it cooled, so it be- 
came smaller, contracting on its¢lf. He would also find 
that an outer skin or pellicle, being composed of rigid 
materials, would not contract uniformly, but yet that it 
would in no case sustain its own weight; and so, as the 
inner portion or core cooled and shrunk away, so the 
pellicle cracked in some places and fell in, leaving depres- 
sions, while in others it puckered up. The puckerings are 
the great mountain chains of the world. The depressions 
are the sea beds. As we may imagine a ball cooling and 
shrinking in a few minutes, so must we think of the globe 
we inhabit continually cooling down and shrinking for 
millions of years, the arched crust of the earth—or the 
more rigid external portion—unable to sustain itself con- 
tinually giving way; by the crushing of the vousoirs in one 
place; by the sinking of the crown in another; by the 
rising of the haunches in a third; and all this going on 
steadily, continuously, and yet so slowly, that ages may 
elapse before the upheaval of a sea-coast line in one 
place, or its depression in another becomes apparent 
enough to establish a fact or to strengthen a theory. If 
the reader will but impress on the mind’s eye this 
mighty picture of a dwindling planet shrinking on 
itself age by age, year by year, day by day, the whole 
panorama of earthquake facts lies open before him, and he 
perceives at once that instead of being the very essence of 
stability, the great globe beneath our feet is groaning and 
quivering under the operation of eternal laws which 
matter, in its most stupendous forms, is absolutely power- 
less to resist in the most minute degree. Here then we 
have Mr. Mallet’s theory of earthquakes ; but in far dif- 
ferent words from those which he has used. If the theory 
has been mastered, all that is to follow about volcanoes 
will be easily comprehended. We have said that the 
earth crushes as an arch crushes, but this crushing cannot 
take place without the liberation of heat. Our author’s 
explanation of the cause of volcanoes is simply that the 
heat produced by the crushing of the earth’s crust in cer- 
tain localities is more than sufficient to supply every 
phenomenon of vulcanicity. He is not content with 
stating this, he piles proof upon proof. By an 
elaborate series of experiments he has, for example, 
demonstrated that the mean coefficient of the heat 
developed by the crushing to powder of each cubic 
foot of the earth’s crust—assumed to be 100 miles thick— 
would equal 6472 British units of heat. But the crushing 
under tangential pressure—such as that which crushes the 
key-stone of an arch—of a cubic mile of material would be 
an utterly insignificant operation in the progress of the 
mighty work of contraction going on. It would, however, 
suttice to liberate as much heat as would boil off 1124 
miles of water from 32 deg. to 212 deg. Fah., or, taking the 
average melting temperature of rock at 2000 deg. Fah., 
to melt nearly three and a-half cubie miles of stone. 

Here, then, we are supplied with lava. Nothing more 
is needed than the presence of water to furnish every con- 
dition necessary to the existence of an active volcano. 
It would be unfair to our author to pursue the subject 
further. There are theories—and this is one—which no one 
can justly deal with but the individuals with whom they 
originate. Nothing is more easy than for a reviewer to 
convey an erroneous impression of the sentiments ex- 
pressed by a writer ; and this is specially true of scientific 
books. We shall content ourselves now, therefore, by 
heartily commending to the attention of our readers this 
most valuable contribution to seismology. We can 
assure them that it may be read from cover to cover 
with pleasure ; and that it can hardly fail to enlarge our 
views, and afford us something about which we may cogi- 
tate with advantage. The work has been admirably got 
up by the publishers, the type and paper being alike 


excellent. 





The Mineral Surveyor’s Guide. By Wrt1aM Lintern. Lockwood 
and Co, London, 1873. 

It seems a doubtful point whether the author of this 
work intends it for the use of students in the art of sur- 
veying, or—in the way of reference—for older hands, or for 
both these classes. There are in the book various and 
useful directions on the quality and treatment of paper to 
be used for plotting surveys, on the proper handling of the 
chain, on field-book entries, &c., which favour the idea that 
the author means the book for students ; but, in this case, 
we must protest against the too common notion, very 
apparent in this book, that a technical word is sufficiently 


detined by placing it in inverted commas. A short glossary | 
of terms would always enhance the value of elementary | 


treatises. 
The most useful part of the work is that devoted to tra- 
verse tables, These are simply the tabulation of the 


values of the perpendiculars and bases of right-angled 
triangles, having certain hypothenuses and angles adja- 
cent. The hypothenuses tabulated are every hundred 
units of measurement up te one thousand, so as to render 
them available for any hypothenuse whatever by change 
of decimal points and addition. The angles advance by 
magnitudes of three minutes. 

There is also a chapter on triangulation which cannot be 
passed over without comment. It may not be a great 
matter, perhaps, that a surveyor should be ignorant of the 
theory on which his calculations are , so long as he 
uses the right tables and applies the right rules, and, pos- 
sibly, it is never known how much, or rather how little, 
knowledge of his subject a surveyor has in him ; but it is 
certainly discouraging to find in a book purporting to be 
an authority on triangulation a confusion between the tri- 

onometrical function of an angle and the logarithm of that 
unction, and to see in print the following rule for com- 
puting the side of a triangle where the angles and one side 
are given :—“ Add the logarithm of the given side to the 
sine of the angle opposite to the side required, and from 
the sum subtract the sine of the angle opposite to the given 
side ; the remainder will be the logarithm of the side 
required ; or, instead of subtracting the sine of the angle 
opposite to the given side, add its cosecant, and the sum 
will be the logarithm of the side required.” 

An analogous mistake is made in the statement of the 
rule for determining the third side of a triangle when the 
two other sides and the included angle are given, and 
generally great misapprehension on this point appears 
throughout the book. Under these circumstances it is no 
matter of wonder that the author strongly recommends 
the system of traversing, which he understands, and in 
which logarithms can be dispensed with. On the whole, 
it cannot be maintained that the theoretical part of this 
work is trustworthy, though the methods of field-book 
entries and other practical points are good. 


eeeewe eee 


Elementary Treatise on Natural Philosophy. By A. Privat 
——oy Translated and Edited, with extensive additions, 
by J. D. Everert, Professor of Natural Philosophy in the 
Queen’s College, Belfast. Parts III.and IV. London : Blackie 
and Son. ; 

Tue third and fourth parts of this admirable work, which 

render it complete, have recently been issued, and fully 

merit the praise we bestowed on the earlier sections of the 
volume. 

The third part is devoted to the treatment of elec- 
tricity and magnetism, and contains much new matter 
provided by the author to make good the deficiencies of 
the French work. Professcr Everett has found that the 
method of treating electrical subjects established by Sir 
W. Thomson has not yet been adopted in France, while 
Faraday’s invaluable electro-magnetic work is very imper- 
fectly appreciated; and he has emended the t tion by 
valuable additions in the form of, among others, one chap- 
ter on electrical potential and lines of electric force, which 
important subjects had received no notice whatever in the 
original. Many a man less modest than Professor Everett 
would have styled a work thus recast and added to, a 
new book, founded on a French one. 

Electrical machines are described seriatim from the 
earliest forms, those of Guericke and Hawksbee, where 
the rubber producing friction was the human hand, down 
to that of Holtz, with horizontal plates and no rubber at 
all. The woodcuts of the machines are so clear and good, 
that they might serve as plans for the construction of them. 
We must remark in passing, that the list of conductors 
and non-conductors, given on page 507, requires rearrange- 
ment, as in its present form it is both redundant and im- 
perfect. We find saline solutions and sea water among the 
conductors, and look in vain in either class for any men- 
tion of alkaline solutions, alcohol, bisulphide of carbon, 
condensed gases, &c. If marble, chalk, and lime are all 
included in the list, ice should find a place, although snow 
is already given. Again, the bodies of animals conduct 
electricity after death, though the appearance “in the list 
of conductors of the words “ living animals” would lead the 
reader to imply the contrary to be the fact. Lastly, the 
phrase“ living vegetables ” is to be objected to as vague. 

The chapter devoted to the description of the instru- 
ments for the measurement of differences of electrical 
potential is by the translator, and contains a concise 
account of the attracted-dise electrometer and the quadrant 
electrometer. Under the heading “Current Electricity,” 
we find the various forms of battery somewhat too briefly 
noticed, while such a sentence as the following about the two 
solutions in a Daniel cell, reads strangely in a work otherwise 
so carefully edited :—“ These two liquids are not precisely 
alike, that which is in contact with the copper being not 
simply dilute sulphuric acid like the other, Pat containing 
also as much sulphate of copper as it will take up.” 
Moreover, we question the correctness of the use of the 
term charcoal as in any way descriptive of the material 
used in a Bunsen cell. An exposition of Ohm’s law, and a 
chapter on the mechanical actions of currents on one 
another, leads us to the, consideration of their heating effects; 
and then follows a detailed account of the various forms of 
telegraph and of engines to perform mechanical work by 
the expenditure of electricity. The appendix, giving the 
magnetic and electro-magnetic units, as well as those of 
statical electricity, will prove of great use to the student. 

Part IV. deals with sound and light, and nearly one- 
fourth of it is new matter supplied by the editor. There 
is little in the chapter on the propagation, evolution, and 
constitution of sounds and their modes of vibration, that 
calls for remark, beyond the fact of their = clear and 
to the purpose. In the chapter on the modification of 

itch, it is interesting to learn—as an illustration of the 

eaping-up of vibrations by the approach, in whatever 

way, of the source of sound to the organ of hearing—that a 

speed of forty miles an hour will sharpen the note a semi- 

tone. 

The pages on light are, perhaps, the best written in the 
book, and the illustrations are certainly unrivalled. If 





we select any portions for especial meution it will be those 
on Foucault’s and Fizeau’s experiments for the determina- 


tion of the vel a? light, those on reflection, and on 
Helmholtz’s and well’s observations on mixtures 
simple colours. That they form a record of the progress 
of our knowledge down to the present time, the notice, on 
page 1026, of the recent successful endeavours to copy en- 
graved diffraction gratings by photography, bears testi- 
mony. 





STEAM PUMPING ENGINES FOR INDIA STATE 
RAILWAYS. 


On page 137 weillustrate one of ten pumping engines just completed 
by Messrs. Hathorn, Davis, and Campbell (late Carrett, Marshall, 
and Co.), of the Sun Foundry, Leeds, for India state railways. 

These engines are of the vertical type, with 6in. cylinders by 
8in. stroke; the pumps are worked by means of a spur pinion on 
the crank shaft and spur wheels on the countershafts ; the pump 
rod pins are fixed to the spur wheels in such a way that the stroke 
of the pumps can be ae or shortened at pleasure. The 

i run at 165 revolutions per minute, and the pumps at 
thirty revolutions. The pumps, two in number, are double- 
ostng 5fin. diameter by 10in. stroke, lined with brass, and capable 
of delivering collectively eighty gallons of water per minute, 30ft. 
high. The valves are arranged so that they can be got at without 
disturbing either suction or delivery pipes. 

The engine and boiler are fixed upon a stone foundation at the 
top of the well, and the pumps on a wood beam fixed a little above 
the water level. The boiler is of the vertical , Sft. 1lin. high 
by 2ft. Gin. diameter, with internal fire-box, having two cross 
tubes. All the plates are jin. thick, of best Staffordshire iron, 
except the fire-box, which is of Farnley iron. The workmanship 
= material are alike excellent, and well maintain the reputation 
of the firm. 





TENSILE STRENGTH OF AMERICAN AND ENG- 
LISH IRON AND STEEL. 

A Lone series of experiments was recently made at the Camden 
and Amboy R. R. Repair Shops, Hoboken, N. J., by Mr. F. B. 
Stevens, in presence of a number of well-known engineers and 
ms Thurstcn and his pupils, from the Stevens Institute of Tech- 
nology. 

The samples tested were from lots sent into market by various 
manufacturers, and may be considered to represent, in most cases, 
an average quality of the several grades. 

Thirty-three experiments were made upon iron taken from the 
exploded steam boiler of the ferry hoat Westfield. The fol- 
lowing were the results :— 

Average breaking weight, Ib. persq.inch .. .. .. «. 41,653 


Highest .. .. e- 40,182 
EARPGED . we 40 00 ce cc 06 06 00 cc ce co oo SOS 
Latter less than former, percentum .. «. «+ «+ os 42 

oo ce ce 18 


Average elongation .. se 66 26 60° e8 
TEND, un. 6s 05 ae se 00 se 0@ @© 06 06 ¢0 32 
eo ce ce ce oe 13 


Sixteen experiments were made upon high grade American 
boiler plate (Sligo), and resulted as follows :— 
Average breaking weight, lb. persq.inch .. .. «. «. 54,123 
DEEP 20 Gah ee 66 €5 co 06 06 66 0 cs 06 
BOI. 06. 60 0% 00) 00 ce 06 ce 08 06 ce oe 
Variation in per centum of highest co 08 0c se oe 91 
Fifteen experiments were made upon the best grades of Ameri- 
can flange irons :— 
Average breaking weight, lb. persq.inch .. .. «. «. 42,144 
ee aEECE 06 <6. ae ae us eo oo os, SGM 
LOWORE 3 ce co ce ce ce ce ce ce ce ce (?) 33,003 
Variation in per centum uf highest oe ce os - (38 
Six experiments were made upon English Bessemer steel -— 


Average breaking weight, Ib. persq.inch .. .. .. «. 83,621 
Highest cc oc cc cc cf o8 00 00 ce of ++ 86,580 
Pn eae a ee ee ee ee 
Variation in per centum of highest ee ° 0 14 


Five experiments were made upon the best English boiler plate 
(Lowmoor) :— 


Average breaking weight, Ib. persq.inch .. .. .. .. 58,984 
SIONS. ce ce, 69 00 68 90 Gh 06 so oe + 64,000 
Lowest .. © ef ce ce cc co 565,90 


Variation in per centum of highest Aaa ee eae 14 
Six experiments were made upon samples of tank iron, by three 
makers :— 


Average breaking weight, Maker No.1... «2 «2 «+ «+ 43,831 
iE /J6' 66 <6 60 G0. #6 Se se od . 06 - 53,174 
TOwese 3 1c co ce ce oe ce co 00 08 co eo co 96,111 
Variation in per centum of highest © ee ee 32 
Average breaking weight, Maker No.2... .. «2 «. «+ 42,011 
BUMEOUE cc ct ce ce 60 oe ce te 0s ce oe ce SES 
Lowest 12 oc oc co of o8 ef ce co 08 of oe 35,679 
Variation in per centum of highest ee 08 ce co ce 28 
Average breaking weight, Maker No.3... .. «+ «+. «. 41,249 
Highest .. «os oo oo 06 ce ce ce co cc 06 co 52,277 
Lowest se so os ws 6600 os se co co cc co 88,008 
Variation in per centum of highest oo ee ¢ oe 38 


Two experiments on iron, taken from the exploded steam boiler 
of the ** Red Jacket,” resulted thus :— 


Average breaking weight, Ib. per sq.inch .. .. «. ++ 49,000 
Highest .. «2 oc 2 c8 oF 08 of ce of 56,000 
Lowest «ss cc «ce ce ce ce ce co cf cf ce »& 2,000 
Variation in per centum of highest eo 00 00 ce os 25 


The testing machine used was constructed by Messrs. Riehle 
Brothers, of Philadelphia, and is similar to that illustrated in 
No. 5, vol. lxiii. of this journal. 

Refering to previous tests of iron from the Westfield’s boiler,* 
it will be noticed that these experiments reveal a greater variation 
in strength than was there found, while exhibiting about the same 
average strength, and thus tend to confirm the conjecture ex- 
pressed by Prof. Thurston in connection with the report of the 
first series of tests ; that a weakening effect.may be produced by 
the wrenching and twisting accompanying explosions. Mr. F. B. 
Stevens, and other engineers of experience, express the same 
opinion, and still further confirmation is afforded by the result of 
the tests of iron from the “‘ Red Jacket,” that boiler having been 
constructed of carefully selected American iron of the best brands 
known in the market.—Journal of the Franklin Institute. * 





ScIENTIFIC AND MECHANICAL Society, MANCHESTER.—At a 
meeting held on Wednesday, the 26th February, Mr. H. W. 
Harman, C.E., vice president, in the chair, the following gentle- 
men were elected members of the society :—Messrs. Jas. Roberts, 
ironfounder and inist ; William Michell, managing agent ; 
John Wormald, C.E.; J, H. Goodwin, architect. The following 
were proposed as me for ballot at the next meeting :— 
Messrs. Evan Leigh, C.E.; John Elce, M.E.; William MeNaught, 
M.E., Rochdale ; John Sutcliffe, engineer and machinist ; John 
Watkins, mechanical draughtsman ; John Schoffield, M.E. Mr. 
J. Hecking then read a paper ‘‘On the Ventilation of Mines,” 
He enumerated the various methods of ventilation now in use, 
suggested to accomplish that object by exhausting the wor a 
so as to liberate all foul gases. The practicability of such a p! 
was strongly contested during imated di and it 
transpired that ventilation by means of steam jets had been suc- 
cessfully accomplished by Mr. G. L. Scott, of Gorton, at a mine in 
Wales. The arrangement consists ; 
cylinders ng seam jet to the u shaft which is sealed— 


pa ponct « a steam jet to each cyli . It was said to answer 
well, and it was very favourably received by the meeting. The 
usual votes of thanks terminated the meeting. 








~* Prof. R. H. Thurston’s Investigation and Report.—Journal oi] 
Frenklin Institute, Oct., 1871. ‘ 
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RAILWAY MATTERS. 


Tau Port Royal Railway, just com connects the Atlantic 
with Augusta, Atlanta, and Nashville, and is the shortest route 
from the sea coast to the Mississippi. 

Ar the half-yearly meeting of the Salisbury and Yeovil Company 
on Friday it was unanimously resolved not to accept the offer of 
the South-Western Company for the purchase of the line. 


Tue Great Northern Company’s contract for coal having 
expi they will now have to pay 18s. per ton for ——— 
00 tons per week, instead of 7s. 6d., the contract price hi 


THE Llanelly shareholders have approved an arrangement with 
the Great Western Railway Company for the working of the line 
of their company upon such terms as would provide a 5 per cent. 
dividend on the ordinary stock for four years, and a 54 per cent. 
dividend after that period. 

Ar the meeting of the Glasgow Tramway Company, on Friday, 
in Glasgow, it was stated that the total length of tramway now 
open in the city was about nine miles The profit on the half year’s 
working amounted to £2971, and the directors recommend that 
this sum should be carried to the reserve fund. 


A SPECIAL general meeting of the London, Brighton, and South 
Coast Company was held on Wednesday to ider a bill to 
authorise the London and South-Western Railway Company and 
the London, Brighton, and South Coast Railway Company to 
extend their joint line at Portsmouth, and for other purposes 
connected with the said extension. The bill was unanimously 
approved. 

CapTaIN TYLER has reported to the Board of Trade respecting 
an accident which recently occurred at Hoopton Bank, on the 
Stafford and Uttoxeter Railway. At midnight a train for Stafford 
left the rails while running at high speed about two miles from 
that town. The engine-driver and the firemen were killed, a 
booking-clerk and the guard were injured, and six passengers have 
complained of injury. Captain Tyler attributes this accident to 
imprudent speed down a gradient of 1 in 70, and round a curve 
near the bottom of it, at a time when the line may have been out 
of adjustment from frost. 

Tue half-yearly meeting of the Crystal Palace and South London 
Junction Company was held at the offices on Thursday. Mr, J. 
E. Leveson Gower, the chairman, stated that since the report had 
been issued Mr. Grierson, the arbitrator, had made his award on 
the disputed accounts between the company and the London, 
Chatham, and Dover Company. The result was that this company 
would have to receive about £8000, and if the future accounts were 
regulated on the basis of this award the i of the y 
would be increased by about £4000 per annum. Several share- 
holders complained in strong terms of the inefficient manner in 
which the line was being worked by the London, Chatham, and 
Dover Company. 

THE half-yearly meeting of the Whitby, Redcar, and Middles- 
brough Union Company was held on Tuesday, Sir H. Johnstone, 
M.P., in the chair. The report stated that the completion of the 
railway had been somewhat retarded by the exceptionally un- 
favourable weather which prevailed nearly the whole of last year. 
A bill has been deposited in Parliament to legalise some deviations 
from the deposited plans and sections which circumstances render 
necessary. The engineer in his report states that, notwithstanding 
the unexampled quantity of rain and floods, no substantial slips or 
settlements have occurred on any portion of the line already con- 
structed. Considerable progress has beerr made with the earth- 
works between Lofthouse and Easington. The whole of the iron 
viaducts are now completed, with the exception of the one at 
Staithes, which is in course of erection. The chairman said it was 
expected that the line would be completed in the course of the 
present year. 

At a meeting of the City Commission of Sewers on Tuesday, 











the Joint Finance and Streets Committee brought up a report | 


recommending that the —— of the North Metropolitan 
Tramways Company to be allowed to lay down tramways in Moor- 
gate-street and Aldgate en, should, under certain condi- 
tions, be granted; but that previously to any decision —- 
arrived at, the matter should be laid before the Common Counci 
for consideration. The debate was adjourned to give the engineer 
an opportunity to furnish some particulars as to the effect of the 
introduction of tramways into the City thoroughfares. A petition, 
purporting to be signed by 31,000 persons in f 

sion of the Tramway Company’s line was brought before the court 


avour of the exten- | 


NOTES AND MEMORANDA. 


A Leresic bookseller calculates that 361,000,000 copies of 
Luther’s translation of the Bible have been printed from the 
beginning to the present. 

ACCORDING to generally received opinion, the Sntiy of J ae 
is that of water, and indeed, by some astronomers he has been 
held to be a globe of water. The dénsity of Saturn is such that 
he would float if immersed in water. 

Esony weighs eighty-three-pounds to the cubic foot ; lignum 
vite, the same; hickory, fifty-two pounds; birch, forty-five 
pounds; beech, forty; yellow pine, thirty-eight ; white pine, 
twenty-five ; cork, fifteen ; and water sixty-two, 

Tue Scientific American says that Dr. Blake, of the St. Fran- 
cisco Acad of Sci , and Judge Hastings, of the California 
State Geological Survey, announce the discovery of a current of 
electricity running north and south at a distance of about 150 
miles from the Pacific coast, along a belt of metallic deposits, 
which serves as a conducting chain between the poles. 

THE new reaper and mower works of McCormick and Brother 
at Chicago, at the junction of Western Avenue and Blue Island 
Avenue, occupy an enclosed space of twenty-three acres. In 1847 
they made 500 machines ; but they now are said to manufacture 
10,000 machines per annum. The present buildings cover three 
sides of a square, are five stories high, have a front of over 1000ft. 
in length. and there is also a three story middle building. On the 
lake and u.nal the works have a front of 1300ft. 


Ar a recent meeting of the Frankfort Polytechnic Association, 
Professor Boettger exhibited a novel kind of ink, which is 
admirably adapted to take on journeys and exploring expeditions. 
White blotting paper is saturated with aniline black and several 
sheets are pasted to form a thin When wanted for use, a 
small piece is torn off and covered with a little water. The black 
liquid which dissolves out is a good writing ink: A square inch 
of the paper will give enough ink to last for a considerable 
writing, and a few pads would be all that an exploring party need 
—- with them. As water is always available, the ink is readily 
made, 

THE heat of the sun is estimated by French physicists to not 
greatly exceed that of the electric arc, being, perhaps, once and a 

alf or twice as great. Secchi, on the other hand, estimates it at 
2,000,000 deg. Fah., and Ericsson at from 6,000,000 deg. to 7,000,000 
deg. Sir John Herschel illustrates the quantity of heat giver out 
by the sun, as determined by his experiments, as follows : Suppose 
ice should be formed into a rod forty-five miles in diameter, and 
that rod of ice should be darted at the sun with the velocity of 
light: if all the heat of the sun could be contracted upon the point 
of that advancing javelin of ice, it would never approach the sun, 
for the point would melt off as fast as it came. 


PETROLEU™ is reported to have been found in large quantities in 
Ecuador. On the surface of about four square leagues from the 
sulphurous springs of San Vincente to the sea shore, wells have 
been sunk and the bituminous matter obtained in a liquid state. 
Its consistence is not the same in the different wells. In some of 
them it is fluid like whale oil, in others it has the consistence of 
butter at ordinary temperatures. On the upper part of many 
wells it can be seen in hard, compact masses, which probably have 
been formed by the evaporation of the liquid. This crude 
petroleum has a dark brownish colour, which gets darker with the 
greater consistence of the oil. 

THE size of the sun may thus be comparatively shown:—If the 
earth were represented by a ball 2}in. in diameter, the sun would 
require a ball of 18ft. in diameter. If the earth were placed at the 
centre of the sun, the moon would be so farinside the sun’s surface 
that there would be almost room for another moon beyond, the 
distance of the moon from the earth being 240,000 miles, and of the 
surface of the sun from its centre, 430,000 miles. In bulk, the sun 
is a million and a-quarter times larger than the earth; that is, it 
would take that number of earths rolled into one to make up tle 
bulk of the sun. It would not take that number to make up the 
weight of the sun for the sun, is lighter, bushel for bushel, than 
the earth. It weighs about 325,000 times as much as the earth. 
With that enormous mass, the force of gravity must be 28 times 
as great as on the surface of the earth; so that the weight of an 
ordinarily heavy man on its surface would be about two tons. 

A SMALL quantity of coal obtained from the pits recently sunk 
at Sasti, near Chandah, in the Nizam’s territory, has been experi- 
mented upon by the Peninsular and Oriental Company’s agent at 
Bombay, with a result that has far exceeded the most sanguine 
expectati The agent, according to the Bombay Gazette, has 








by the promoters, but there being not a single petitioner p t 
in support of it, it could not be accepted. A memorial agai 
the proposed extension was presented from the inhabitants of 
M oorgate-street and Finsbury-pavement. 

A LARGELY attended meeting of the shareholders of the Cale- 
donian, North British, and Glasgow and South-Western Railway 
Companies was held on Wednesday in Glasgow to consider 
the present schemes of these companies, and take such ste 
as may be thought expedient to bring the influence of the 
shareholders to bear upon the directors, with the view of inducing 
them to withdraw in the meantime the bills now before Parliament, 
so far at least as those bills are competing schemes. The chair 
was occupied by Mr, George Smith. The following resolution was 

to :—‘‘This meeting deprecates the position assumed by 
the directors of the three companies in the present state of the 
labour and iron market, in prosecuting any schemes which are not 
absolutely necessary for the development of the traffic belonging 
to each, and doing anything beyond completing the works already 
in course of construction.” A committee was appointed to meet 
with the directors of the several companies with the view of 
endeavouring to bring about harmony of action on the part of the 
boards, and the withdrawal for the present of the competing 
schemes for which bills are now being applied for in Parliament by 
the three companies. 

TRAFFIC was again interrupted on the South Devon Railway on 
Saturday by the re-opening of the breach in the sea-wall at Daw- 
lish. During Friday night the wind blew with great violence 
towards the land ; but as the tide was then low no harm was done. 
The wind fell as the tide rose, but left its effects behind in the 
shape of a heavy roll and dash of the waves upon the shore. 
The tide was unusually so high that at Teignmouth the 
water flowed into the lower streets. Fears were consequently 
entertained at Dawlish lest some injury might be done to the 
filling of the recent breaches. igh water, however, 
without any damage being done, and the ebb set in with the line 
intact. The first down train from Exeter passed over all right); 
but shortly after eight o’clock it was seen that the waves had again 
commenced their work of devastation. Speedily a portion of the 
stopping of the first breach was washed out right back to the cliffs, 
leaving the two lines of rails suspended in the air. Damage was 
also done to the works at the second and third breaches, but to a 
much smaller extent. i ce was at once telegraphed for, 
and very soon a large body of workmen was on the spot under the 
direction of Mr. Hammet, while porters and others were forwarded 
to assist in transferring the from one side of 
the breach to the other. the up and down trains os the day 
had to be transferred, the goodstrain being kept back ; but by dint of 
unremitting exertions the gap was once more filled, and communi- 
cation restored in time to allow the 4,10 train from Exeter to 
over the spot without delay, and 
the goods trains had been cleared off likewise. Mr. ry, Mr. 
Compton, and Mr. Avery visited Dawlish during the day, and the 
heavy work thrown upon the line men under Mr. Hammet, and 
the officials of the station under Mr. Bray, the station-master, was, 
as always is the case, perf with untiring alacrity and zeal. 
Saturday night’s high tide passed off without a renewal of the 

Crowds of persons have since visited the spot, 
but the very calm sea conveyed to their minds no idea of the waves 
that had wrought the mischief, 


half-past seven the whole of — 


reported that on comparing the Sasti with Newcastle coal, the 
consumption of the former for a given period only exceeds that of 
the latter by 22 per cent. in quantity ; and when it is considered 
that the specimen experimented upon was by no means the best 
obtainable from the Sasti pits, and that it had for some months 
previous been exposed to wind and weather without any protec- 
tion, the result is a highly satisfactory one. The exploring party 
at Warrungul have come upon an excellent seam of coal at a place 
called Singarenny. This coal is stated to be of a far superior 
pea A to the Sasti crops, and will no doubt compare still more 
avourably with Newcastle. A specimen will shortly be sent to 
the Peninsular and Oriental Company’s agent at Bombay, as well 
as to the gas company for practical experiment. 

Proressor C, A, Younc in a lecture to the American Institute, 
has given the following ingenious illustrations cf the sun’s dis- 
tance. At present we consider the distance of the sun from the 
earth to be 92,000,000, of miles, with a margin of error of about 
sg agen It would take a railroad train 263 years to move 
from the sun to the earth ; so that if the Pilgrim Fathers had 
| started from the sun at the time they started from England, by a 
| train whose only stopping place would be Mercury and Venus, 
| they would not have arrived yet. It would take a cannon ball, 
going at full speed, about nine years to make the journey. 
| Light takes eight minutes. Sound, if it could be carried over the 
celestial spaces, would be fourteen years on the way. You know, 
centinued the lecturer, that if you touch a part of the body, one 
does not feel it instantly. If you touch the hand of any one 
with a pin, it will be an appreciable part of a second before he will 
feel it and draw his hand back. Now if I had an arm long enough 
to reach the to sun, and should put my fingers into the solar flame 
and burn them there, it would be one hundred years before I 
should find it out, and another hundred years before I could 
remove my hand. 

M. pe Luynegs has communicated to the Academy of Sciences of 
Paris an account of the results of an investigation that he has 
made upon the breaking of those curious glass objects known in 
this country as ‘‘ Prince Rupert’s drops,” and in France, it appears, 
as “Dutch tears.” They are long drops of unannealed glass, 
drawn out into a thin at one end, and if even the extremity 
of this thin part is broken away whilst the thick part is held 
in the hand, the whole mass instantly breaks up into a thousand 

jieces, producing a stinging sensation in the hand holding it, which 
is rather astonishing to those unacquainted with the peculiarity of 
the drops. By enclosing the drops in plaster of Paris, M. de 
Luynes sw ed in breaking them without allowing any of the 
| fragments to change their position. He then found that each 

particle is a little cone, with its apex always turned towards the 
»oint where the force causing the rupture had been applied. The 
ttle cones are partly enclosed one within the other, and are re- 
| markably regular in their arrangement, and a similar regularity of 
‘ rupture is observed in glass rods which break Gg oe be 








consequence of their not being sufficiently anneal The 
may be accompanied by an avalien of tem; of about 70 
deg. Fahrenheit, and a flash of t. Small 


ttle U1) 3 is eonstantly going on in 
the interior of our earth, 
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MISCELLANEA, 

AccoRDING to a Berlin telegram, another coal-field of apparently 
igantic dimensions has been discovered in Central Asia—the 
hodshent district, near Sir Darya. 

Messrs. GOURLAY Broruers, the largest shipbuilders on the 
Tay, on Tuesday, discharged 150 of their workmen, being unable to 
accept contracts in consequence of the high price of iron, 

Ly consequence of the present lessee of the Scarborough Valley 
Bridge having raised the tolls and deprived the public of ho J 
tickets, a movement has been inaugurated for promoting the 
erection of another bridge across the valley. 


Messrs. SAXBY AND FARMER are engaged in the construction of 
signal-locking apparatus, combining their latest improvements, 
for the Waterloo station of the London and South-Western Rail- 
way, and also for the new Holborn Viaduct station. 

NOTWITHSTANDING the high wages now earned by miners in 
Cornwall the outflow of young men continues, and 350 emigrants 
have just started for Queensland, where, it is represented by the 
emigration agents, steady miners can earn from £15 to £20 per 
month, 

THE amount of steam coal stored in bulk and in wagons 
on both sides of the Mersey is enormous, the quantity at Birken 
head being estimated at about 300,000 tons; whilst that in 
Liverpool is probably 100,000 more. This is apart from the stores 
for domestic use. 

Mr. Fores, the managingdirector of the London, Chatham, and 
Dover Railway, and Mr. Eborall, the manager of the South-Eastern 
Railway, are going to Boulogne to have an interview with the 
President of the Chamber of Commerce on the subject of the im- 
provement of that port. 

THE largest steamship ever built on the Humber has just been 
launched by the Earles Company for the Wilson India line. She 
has been named El Dorado. The length of this fine vessel is 400ft. 
and her burthen is 3000 tons. On the slip from which this launch 
has taken place the Bessemer steamship is to be built. 


WE learn from the Garden that an American has made an ex- 
periment with the view of ascertaining how far soil is protected 
from cold by snow. For four successive winter days, there being 
four inches of snow on a level, he found the average temperature 
immediately above the snow 14 deg. below zero; immediately 
beneath, 10 deg. above zero; and under a drift 2ft. deep, 27 deg. 
above zero. 


THERE was made last week at the works of the Darlington Iron 
Company, Limited, and Albert Mill Ironworks, Darlington, 2040 tons 
of finished rails out of two rail mills. This is probably the largest 
week’s production of finished iron at one works on record. During 
the week rolls were changed for different sections nine times, and 
half a day was lost in one mill through the bursting of pipes, 
caused by the frost, but for this the quantity would have been 
larger. 


THE Tees Conservancy Commissioners are continuing their work 
of improving the river. At their monthly meeting at Stockton, 
on Saturday, they resolved to apply to the Board of Trade for 
their approval of a further loan of £100,000 from the Public 
Works Loan Commissioners, to be expended in dredging, making 
breakwater, and other necessary works to make the river better 
suited for trade and as a harbour of refuge. 


On Monday an inquiry, directed by the Board of Trade, into the 
subject of the towage rates on the Tyne, was opened at Newcastle, 
before Captain Wilson, of the Indian Navy. Several tug owners 
and shipowners, belonging to Shields and Newcastle, were present 
to give evidence. The inquiry occasions considerable interest, 
inasmuch as the tng owners ceased running their boats for ten days 
about a fortnight ago, in consequence of the Board of Trade 
refusing to contirm an advance of towage rates granted by the Tyne 
Commissioners. 

THE Tees Dock and Railway Bill—to which we have previously 
called attention—is to be opposed by the Tees Conservancy Com- 
missioners; but we know that Mr. Joseph Dodd, M.P., who is one 
of the chief promoters of the bill, is anxious to meet the wishes 
of all the public bodies on the banks of the river, and to do 
nothing that will injure the trade of the port; and therefore it is 
not improbable that all opposition will ultimately be withdrawn. 


| The making of the proposed Tees Dock and Railways, a few miles 


below Middlesbrough, would be a great convenience to the iron 
trade of Cleveland. 


WE understand that the light at present exhibited on the top of 
the clock tower at Westminster is about to be changed for two 
experimental lights, one a powerful gas light, the other magneto- 
electric, The former will be shown on the west side of the tower, 
the latter on the north. The electricity will probably be supplied 
by means of machinery similar to that described by us last week 
on M. Grammé’s system, and made by Messrs. Whieldon and 
Cooke. The other light will be on Mr. Wigram’s plan, as applied 
in the Irish lighthouses. 


A COMMUNICATION has been opened between Charterhouse-street 
and Saffron-hill, which latter thoroughfare had been rendered a 
cul-de-sac by the Holborn Valley Improvement works and the 
formation of Charterhouse-street; it consists of a flight of steps 
20ft. in width between the level of Charterhouse-street and that 
of Saffron-hill. This will give convenient access to the valuable 

roperty belonging to the Corporation which lies between Saffron- 
hill and the property in Ely-place, and will also benefit the pro- 
perty on Saffron-hill. The works are, in fact, part of the large 
scheme of improvements carried out by the Corporation in this 
neighbourhood under the Holborn Valley Improvement Act, and 
of which Mr. Haywood is the engineer and Messrs. Hill, Keddell, 
and Waldram have been for the most part contractors. 


A SHEFFIELD correspondent writes:—‘‘Some weeks back I 
alluded to an invention which was at that time in its penultimate 
stages, but which has since been carried further. I may briefly 
state that it is a gas invented by Mr. W. Wright, plumber, of 
Sheffield. Its precise nature is as yet unknown to any but the 
inventor, who claims that he can produce it at about 7d. per 
1000ft. in any quantity ; that he can entirely do without coal or 
coke in its manufacture, and that practically ; and that there 
is no limit to its production on the largest possible scale. On 
Thursday evening last week some experiments were tried in pre- 
sence of a few gentlemen interested in anything that promises to 
save or dispense with coal. With an ordinary batwing burner it 

ve a light (from a very small meter) of superior purity and 
frillianey to coal gas, and with a fourteen or fifteen-hole argand 
burner, it is of a much superior nature. Its inventor claims that 
it can be applied exactly as ordinary gas, can be metered by either 
wet or dry meters, and, in short, will prove as efficient for lighting 

as does the now in general use. But it is, I think, 
for eating boilers, smelting m puddling iron, melting steel, 
and other similar purposes, in which its capabilities will be found 
to be mostapparent. When tried with a small-bore blow-pipe on 
a very minute blue flame of gas it melted copper wire of about 
No. 11 and 12 gauge in a second, and the flame from an inch and 
a-quarter diameter nozzle, when distended by atmospheric pres- 
sure, gave out a heat of great intensity. A manufacturer present 
remarked that it was just what ht be applied to tubular 
boilers, and was so well a that he will eg 3 
utting down a boiler on the principle as soon as the in- 
an tenet ga FP oy se 
of getting up and keeping up steam all day in a r 
now costing £3 in fuel would be about 7s., in dent of the 
ch: now made for carting away ashes and rubbish. Should 
the fair promises of this invention be realised in full ice, the 
boon to the iron and steel trades would be really incaiculable. It 
may, perhaps, be tioned that atmospheric air plays an impor 
tant part in the generation of the gas,” 
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: DETAILS OF TANK LOCOMOTIVE, LONDON AND BRIGHTON RAILWAY. 


MR. WILLIAM STROUDLEY, LOCOMOTIVE SUPERINTENDENT. 
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WE illustrate above and on the preceding details of the 
brake, piston, springs, and axle-boxes of the Ep Fenchurch, 
a working drawing and cation of which appeared in our last 
impression, and a general view in THE ENGINEER for Jan. 17. The 
drawings speak for themselves, and require no description. The 
construction of the springs deserves particular attention. 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





THE KURACHEE BREAKWATER, 

Sir,--Early last week your morning contemporaries published a 
tel from Kurachee, ope that the last stone of the 
heutiveuten at that port would be laid in a few days or was already 
in place. Now, as this work has been finished with unusual expe- 
dition, it should be a subject of moment to those who may be 
interested in such important w 

Whilst the estimates for this breakwater were being discussed 
at the India office in 1868, it may be remembered that a highly 
intelligent officer in the iate Indian navy, one who had long 
experience in the difficulties attending the navigation of Kurachee, 
recorded his dissent from the pear em work, setting forth as his 
reason for doing so that the impediments to navigation would not 
be removed or even mitigated by the proposed wall. It remains 
to be seen now who was right, My object in addressing you on 
the subject is toask whether, in ing parlance, this work at 
Kurachee is really a breakwater, or is it a — spur run out 
from the shore in line with the river current to diverge its course 
somewhat so as to d if possible the shallow channels existing 
over the bar outside? A very general i 
those who are unacquainted with the 
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discussi ph oy a subject which has been too long rocked in the 
complex le of aay and patronage, though demanding as 
ing an investigation as some other questions of the day 
bearing upon naval structures, maritime disasters, and the con- 
duct of over-sea traffic. R, 8. 
London, March 4th, 1873. 





A CURIOUS BOILER EXPLOSION. 
Str,--Noticing in several of the last numbers of THE ENGINEER 
a discussion about a curious beiler explosion, I thought perhaps 








the following might not be uninteresting :—A short time ago I 
had occasion to go aboard a steamer under 
steam to be got up. The fires, which 
about twelve hours, were kept strong, as it was rather cold 
weather at the time. I stayed in aepeenn See 
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throttle valve, and about 4ft. further up. I had the end cut off to 
keep and to get a photograph one of which I enclose, by which 
you will be able to judge o the violence of the explosion, The 
other rupture was about 3hin. long and fin. open; the pipe was 
7in. diameter, and perfectly sound. The pressure the boiler works 
at is 20 lb. per square inch. 

This is the second case of the kind which has happened here 
within my experience of sixteen there being three separate 
ruptures in the former case at distances of es a 

hould you think this worth insertion in your valuable paper, 
and any one wishing for more detailed particulars, I shall be most 
wy Ay comply, either through the columns 
of ENGINEER or oth 
INSPECTING ENG INEER. 
February 12th, 1873. 





EDUCATION OF YOUNG MECHANICAL 


Srr,—Allow me to direct your attention 
to this im t subject. us emupene 
the case of a boy finished with his 1 
education, having paid paticular attention 
to mathematics, natural philosophy, mecha- 
nical dra’ i i 
will be to him for 
three years, he finds that he 
to lege or serve an 
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night, thereby spending about ten times as much as his master 
probably would lose by him, and _ not getting half the advantage, 
as his intellectual faculties are half asleep, either with hard labour 
or loafing about the shop doing next to nothing. Look at ap- 
prentice Writers to the Signet. It is an understood thing that 
they get to college to hear the lecture on law daily, and in what 
way does our case materially differ from theirs? I hope that the 
importance of the subject may be excuse enough for taking wp 
your valuable space, and that we may expect some help through 
the pages of your influential journal. J.C. A. 

26th February, 1873. 

{Our correspondent appears to be exceptionally unfortunate in 
his experience. In respectable shops apprentices who have any- 
thing in them receive very different treatment.—Eb. E.] 

LOCOMOTIVE AXLE-BOXE6. 

Srr,—In your article on ‘‘ Locomotive Axle Bearings,” of Janu- 
ary 10th, 1873, you state “‘that the proper construction of bearings 
is of very considerable importance.” No doubt of this fact can 
for one moment be entertained ; but a matter of equal importance, 
and, I think, of even greater importance, is the quality of the 
metal of which these bearings are composed, and this is generally 
so little noticed and so little understood that quantities of bear- 
ings made of an alloy called hard brass or gun metal—that is, a metal 
containing a very large percentage of spelter—are now being gene- 
rally used, and in consequence a very considerable loss in oil and 
grease is entailed, for a metal of this kind requires far, more lubri- 
cating thon most others; but however well it may be lubricated 
it is sure sooner or later to cut and heat. I have examined tons 
of old bearings during the last twenty-five years, and have found 
that those composed of the above alloy, are invariably partiall 
melted, and the lubricating holes filled up with solid metal, 
thereby preventing either oil or grease getting to the axle, and 
in some instances I have seen the axle so firmly brazed to the bear- 
ing that it has actually twisted off rather than revolve in the 
bearing. Now cutting and heating could not possibly occur if a 
properly proportioned alloy of copper and tin and proper lubri- 
cants were used; and I consider it very short-sighted policy on 
the part of engineers to use a cheap, or rather low-priced, 
bearing in the composition of which spelter is largely used in 
preference to a properly mixed copper and tin bearing, which no 
doubt would be more costly in the first instance, but. by greater 
durability, economy in oil and grease, and less frequent lifting 
for renewals, would be far cheaper in the end. Many engineers 
will probably say that they have used copper and tin, and with no 
better results than the common brass ones. But why is this? 
Simply because the proper proportions of the different metals have 
not been used. I have seen very many axle bearings and locomo- 
tive slide valves—made of what is usually called brass, but in 
which no brass whatever was used, being principally copper and 
tin—after running upwards of 100,000 miles, as smooth upon the 
faces as polished plate glass, and with scarcely any appreciable 
diminution in thickness, and I am perfectly satisfied that where 
axle bearings are used made of the above properly proportioned 
alloy, and lubricated even with water only, no such cutting or 
heating ever occur. I quite agree with you that a single system 
of shape should be adopted, not only for axle bearings, but also 
for rolling mills, forges, &c. &c., where as a rule each engineer 
and millwright has some pet shape of hisown, which, as you justly 
say,,he regards as being better than any other; but in many in- 
stances these would be more correctly termed brakes, fitting the 
journal, as many of them do, to half of its circumference, and 
with little or no means of lubrication. Perhaps you may consider 
this letter worth inserting, as it may have a tendency to draw the 
attention of engineers, &c., to a very important matter, viz., the 
quality of the metal used in bearings, a matter, as I have said 
before, so little understood and so generally ignored. 

Dudley, March, 1873. oo Cuas. H, WESTLEY. 

A NEW MAGNETO-ELECTRIC MACHINE. 

Sir,-In the description which appears in THE ENGINEER of 
Feb, 28, of Messrs. Wheildon and Cooke’s machine, the following 
passage occurs :—‘‘ To Messrs. Siemens and Wheatstone is due the 
proposal that such a machine should be constructed.” 

Now, as I believe I was the first to construct a machine in which 
the magnetism existing in the rope iron core of an electro-magnet, 
and that developed in the convolutions of insulated wire sur- 
rounding a revolving armature were made to act and react upon 
one another, I must ask you te be kind enough to insert this letter. 

I constructed a machine on this princple in October, 1866, by 
means of which I could make a piece of wire red-hot. The power 
of my first machine being, however, limited, I commenced the 
construction of another one, and on December 24th, 1866, I lodged 
a provisional specification at the Patent-office, describing it. The 
patent was applied for in the joint names of my then partner and 
myself, but was not proceeded with. 

On January 31st, 1867, Messrs. Siemens applied for a patent for 
a machine on this principle, and subsequently, in the same year, 
papers were read by Messrs, Siemens and Wheatstone, at the 
Royal Society, describing their respective machines. 

At a later date in the same year Mr. Ladd constructed a ma- 
chine acting upon the same principle, which was exhibited at the 
Paris Exhibition of 1867, and subsequently Messrs, Siemens, on 
the ground of their patent of January 31st, 1867, claimed royalties 
on the apparatus constructed by Mr, Ladd, 

At this time the provisional specification describing my ma- 
chine was in print, and attention being called to it, the claim for 
royalties was, I believe, at once abandoned. 


66, Roman-road, Holloway. S. ALFRED VARLEY. 





ON THE MEANS OF REDUCING FUEL IN OLD ENGINES. 

Str,—I have read with great interest these letters, and was 
greatly charmed with the extreme simplicity of the plan proposed 
in letter No. 2, of putting a trunk on the piston-rod to reduce the 
area of the upper half of the cylinder, and so convert the engine 
for high-pressure purposes at a small cost. On further considera- 
tion, however, it became apparent (to my mind, at least) that the 
power of the engine would be greatly reduced, and also such 
extremes of force generated as to render a practical application 


impossible ; ¢.g., on descent of the piston the force exerted would, 


be the average pressure of steam acting on half the area of 
piston above + the vacuum, on ~~, or whole area below ; and on 
the ascent of the piston the effective force exerted would be the 
steam previously used, expanded into a double area, with half the 
amount acting as back pressure on the upper side of the piston. 

With an initial pressure of 60 1b., cutting off at one-third stroke, 
the engine so constructed would have (roughly estimated) seven 
times the force in the down-stroke of that possible in the up- 
stroke. The result is plain—a single engine could not work to 
any useful purpose as a rotary engine. 

There are many plans in this district for obtaining economy in 
fuel, each applied according to circumstances, Some have reduced 
their cylinders to lessen the strain of high-pressure ; some have 
removed one cylinder from a pair of coupled engines, replacing it 
with a smaller one, and so compounding by working steam twice, 
and with cranks properly set; this has been found not only econo- 
mical in fuel, but also in first cost, and has produced results 
in regularity of motion; others have ‘‘MacNaughted,” a plan 
well-known. 

Oscillating cylinders have been added for high-pressure and 
compounding, connecting with the original cran’ Horizontal 
engines have had additional cylinders placed in rear of the original 
ones ; and horizontal high-pressure engines, either singly or in 
pairs, either working at the original crank shaft of beam engines 
_ or working apart and gearing into a second motion shaft, but 
using their steam twice, have been added perhaps in the most 
cases, These have been attended with varying results, and 
always a saving varying with the accurate arrangement of details, 
such as relative areas of cylinders, distance from each other, 
setting of valves, lap, and cut off. 


The desideratum now would be a simple, inexpensive, and 
ly ape form of variable cut-off, with the pressure 
taken off the valves, and regulated directly from the governor, 
Can “2,” or any other correspondént’ of your valuable publica- 
tion, give us some information on this be A ger oma subject, It 
is the one thing needed to make hun of present arrange- 
ments eminently economical, The importance of the subject is 
my apology for troubling you at this length. Ww. WE 








OxFoRD Main DRAINAGE.—The line of outfall sewer, site for 
pumping station, and land for irrigation, are now determined 
upon. Tenders for the first contract, which comprises the sewer- 
age of a considerable portion of the city, are now advertised for, 
and the work will be commenced with as little delay as possible, 
They have been designed by, and will be carried out under the 
superintendence of, Mr. W. H. White, Assoc. Inst. C.E., engineer 
to the Oxford Local Board. 

Society oF Arts.—At the ting on Wednesday evening, 
Captain P. H. Colomb, R.N., presiding, Mr. W. Lloyd Wise, C.E., 
read a paper on gas-lighting by electricity, and means for lighting 
and extinguishing street and other lamps simultaneously. The 
author of the paper referred to several methods that had been at 
various times proposed, especially that recently applied to street 
lamps in Preston, according to the plan of Professor Klinkerfues, 
director of the Royal Observatory, Gittingen, who opens and closes 
the supply near the burners, and ignites or extinguishes the gas 
as required, by simply changing the pressure at the gas works. 
The paper was illustrated by diagrams, and a large collection of 
—— kindly lent for the occasion by Mr. Billington Booth, 
chairman of the Preston Gas Company. We understand this ap- 
paratus will remain on view a few days at the Society’s house in 
the Adelphi, to afford members and others feeling interested in 
the subject, who were not present at the meeting, an opportunity 
of seeing it in operation. 

THE LuxuRIESs OF LABouR.—There used to be a proverb to the 
effect that it was better to sweeten a crust with labour than to live 
in luxury with nothing todo. Times seem to have changed, how- 
ever, for now we find labour has charms incompatible with crusts, 
or anything so simple. In a word, the increase of wages has re- 
sulted in an amazing increase of gustativeness among the hardy sons 
of toil. Not long ago we heard of a gentleman interested in per- 
haps the largest works in Middlesbrough inquiring the price of 
pheasants at a time when they were exceptionally costly, and on 
declining to pay so much, he was met with the answer ‘‘ Well, sir, 
one of your puddlers bought a brace last evening for his supper.” 
But this delicacy of taste is not confined to Middlesbrough, for we 
also heard of a lady inquiring the price of a pine-apple in the 
Birmingham district, and declining to pay 15s. for it, the fruiterer 
said the price couldn’t be abated, inasmuch as the fruit would 
certainly be sold when the hands came round, and on inquiry it 
was found it had been sold that Saturday night for 12s. 6d. All 
we can say is, who wouldn’t be a puddler in such a land of plenty? 

Newport ROLLING MILLS INDUSTRIAL PARTNERSHIP—ANNUAL 
MEETING.—On Saturday, at eleven a.m., Messrs. Fox, Head, and 
Co., and their employés met at the Cleveland Hall, Middlesbrough, 
to hear the report of Mr, E. Waterhouse, of London, auditor to the 
works, upon the result of last year’s working. The room was full, 
many of the workmen’s wives being also present. The three 
partners in the firm, the auditor, the manager, and the cashier, 
occupied the platform, and each in turn addressed the meeting. A 
bonus of 34 per cent. on the earnings of the year was declared, the 
announcement being received with great applause. It appears 
that about one-sixth of the employés, viz., the puddlers, had about 
a year since relinquished co-operation and joined the union, thereby 
forfeiting all claim to share in the bonus. Most of these seceders 
were present, but, the co-operators greatly outnumbering them, 
they got no sympathy, and soon joined in the prevalent good 
humour. It was shown that they were about £26 per head poorer 
than they might have been had they remained faithful. Votes of 
confidence were moved and seconded by workmen in the firm and 
their co-operative scheme, in the auditor, in the manager, and the 
cashier, and carried with great enthusiasm. It was announced 
that about £5500 had fallen to the share of the employés since the 
co-operative principle had been adopted, in addition to the wages 
current in the district, A workman stated, amid great applause, 
that three-fourths of the puddlers already regretted their defec- 
tion. 

THE SoutH CLEVELAND IRoNWoRKS, LIMITED.—Amongst the 
successful enterprises of the day, we think fairly may be classed 
the above-named company, the notice convening the meeting of 
shareholders in which to receive their first annual report of the 
directors, on the 10th inst., has just been issued. From the state- 
ment of accounts it would appear that the gross profits earned from 
the commencement of the company’s operations, 31st January,1872, 
to 31st January, 1873, has been £48,919 17s. 5d., from which has to 
be deducted a sum of £22,652 11s. 6d. cost of mineral contracts 
purchased from the Glaisdale Iron Company, leaving available for 
distribution £22,206 6s, 5d., out of which a sum of £4135 15s., being 
a dividend at the rate of 8 per cent. per annum, was declared on the 
9th August, 1872; from the balance remaining the directors now 
recommended a payment, free of income tax, of £1 12s. per share, 
or at the rate of 16 per cent. per annum, and propose to carry 
forward £6098 11s. 5d. as a reserve fund, and for depreciation of 
plant, contingencies, &c. The increased demand for hematite 
iron has induced the directors to keep two out of their three blast 
furnaces at Glaisdale on that mineral, and they are further 
preparing for the erection of a fourth, for which, and the neces- 
sary calcining kilns, &c., a large portion of the materials is already 
delivered ; the shareholders may, we think, justly congratulate 
themselves on the judgment and management of the gentlemen 
to whom they have entrusted their. interests. The extraordinary 
meeting which is aiso called will be held simply for the purpose 
of altering the twenty-first article of the articles of association, 
which requires 4000 shares to be represented personally or by 
proxy, a number which it is found impracticable to obtain, 
— when the report isso favourable as the one we now 
notice. 

THE INSTITUTION OF CiviL ENGINEERS. —At the meeting of this 
Society on Tuesday, the 4th of March, Mr. Hawksley, President, in 
the chair, nineteen candidates were balloted for and declared to be 
duly elected, including three members, viz., Mr. John Bennett, 
Ex.-Eng., P.W.D., Governmentof India ; Mr. George James Hervey 
Glinn, Ex.-Eng., P.W.D., Government of India; and Mr. Robert 
Harris, Engineer of the Eastern Division of the Gas Light and 
Coke Company. Sixteen gentlemen were elected associates, viz., 
Mr. John Barker, Westminster; Mr. Thomas Holmes Blakesley, 
M.A., Stud. Inst. C.E., Gray’s-inn-square; Mr. Philip Carpenter, 
Locomotive Superintendent of the Cantagallo Railway, Brazil; 
Mr. Samuel Brothers Darwin, Secretary and Manager of the 
Shrewsbury Gas Works; Mr Edward Giles, Offices of the Crown 
Agents for the Colonies; Lieut. Frederick William Joseph, Ex.- 
Eng., P.W.D., Bombay; Mr. William Henry King, Stud. Inst. 
C.E., Assistant Engineer, P.W.D., India; Mr. Charles Edward 
Nicholas, Oude and Rohilkund Railway; Mr. Francis James 
Odling, Stud. Inst. C.E., Devonshire Street ; Mr. Arthur Ricketts, 
Penge; Mr. Richard Edward Speakman, Nantwich; Mr. Thomas 
Sullock Stooke, Water Works Engineer to the Corporation of St. 
Helen’s; Mr. George Thompson, Government gineer and 

, Asuncion and Villa Rica Railway, Paraguay; Celonel J. 
Salusbury Trevor, R.E., Consulting Engineer for railways to the 
Government of Bombay; Mr. John Whittingham, Surveyor to the 
Audlem District, Cheshire 3; and Mr. George Henry Wood, 
Buckingham-street. It was announced that the Council, acting 
under the provisions of the bye-laws, had transferred Mr. William 
Francis from the class of associate to that of member; and had 
admitted the following candidates as students of the Institution, 

viz., Messrs. Augustus Marius Heaton, Thomas Geo: Bond, 
| Frank Ferguson Buckham, Montague Marti and Ed | 
Thompson, 














SOCIETY OF ENGINEERS. 
March 3ré, 1873. 
Mr. J. Cuurcu, President, C.E., in the chair. 


THE following r,on ‘‘Continuous Railway Brakes,” was 
read by Mr. W. He Fox, C.E. 

In a previous paper, read before the Society in December last, 
the author dise the conditions continuous brakes should fulfil ; 
the amount of retarding force required to stop a train moving at a 
velocity of sixty miles an hour in the least distance, without re- 
sorting to sand or other material for increasing the adhesion be- 
tween the rails and wheels, and also described the chain and 
igen brakes, respectively, of Messrs. Wilkin and Clark and 

r. er. 


The author now proposes in the following paper todescribein con- 
tinuation of his subject, the atmospheric and electric brakes. He 
would first, however, draw attention to the conditions and also the 
following conclusions arrived at in his first paper, viz., that every 
engine and carriage should be fitted with brake apparatus capable of 
reducing them from a speed of sixty miles per hour to a state of rest 
in a distance not exceeding 220 yards on the level in ordinary 
weather; that a retarding force of 18 per cent. of the weight of 
the train was sufficient to do this ; that cast iron was generally 
more suitable than wood as a material for brake blocks; and that 
experiment pointed out that a ag of 2} tons was required to 
be applied to the cast iron blocks fitted to each of the four wheels 
of a carriage weighing 10 tons and 1°80 tons if wooden blocks be 
used in like manner. 

The author would here remark that the descriptions in his pre- 
ceding paper followed one another according to the length of time 
the respective brakes have been on trial in this country ; and 
therefore he proposes to adopt the same rule in the present 
case. [The author then proceeded to describe the Westinghouse 
brake by the aid of complete diagrams. As this brake has already 
been fully described in our impression for May 24th, 1872, we do 
not introduce this portion of the paper. ] 

The author having completed his description of the brake 
apparatus, then proceeded to state the observations he has been 
enabled to make as to its efficient working, and point out how far 
it complies with the conditions laid down in his previous paper. 
To accomplish this object the following notes were made while 
endeavouring to detect if any leakage occurred from the apparatus 
fitted to the train of six composite carriages running on the North 
Western Railway between London and St. Albans. (1) The 
cubical capacity of reservoir as given by Mr. Simonds, 10ft. to Lift ; 
(2) the average stroke of the piston rods under the carriages, about 
6in. ; (3) the expansion of the air due to the cylinders and pipes 
when admitted to them from the reservoir = about 24 cubic feet ; 
(4) the ratio of capacity of reservoir to capacity of reservoir 
cylinders and pipes, 11 ft. to 13°50; (5) it was observed that air in 
the reservoir was reduced in pressure on being admitted into the 
cylinders, from 60 1b. to 40 1b. per square inch ; (6) that the time 
required by the pump to again raise the pressure in the reservoir 
to 60 1b. per square inch was 1} min.; (7) to keep the pressure at 
40lb. per square inch the pump required to make per min. nine 
single strokes. 

The number of strokes to keep up 601b, per square inch in the 
reservoir is not given in this instance, as exception was taken at 
the time of the safety valve blowing off at that pressure. If now 
we accept the law that the pressure of an elastic fluid maintained 
at a constant temperature is proportional to its density, we have 
decrease of pressure from 60 1b. due to expansion of air from 
reservoir into the cylinders =a 


= 49 Ib. per square inch. 


as compared with 401b. the actual pressure obtained, thus showing 
leakage to some extent. It will perhaps be noticed by some pre- 
sent that no consideration has been given to the variation of 
pressure due to the alteration of the temperature of the air 
during its expansion in the cylinders and pipes. With reference 
to this the author would merely state that he thinks the tem- 
erature of the compressed air in the reservoir may be taken as 

ing practically the same as that of the atmosphere; the heat 
due to the compression being lost by radiation from the large 
surface exposed by the shell of the reservoir. Therefore any loss 
of temperature owing to the slight expansion of the air that takes 
place when the brakes are applied, is at least fully compensated 
for by the increased speed of the pump, andthe rapid absorption 
of heat due to a large surface exposed by the pipes and cylinders. 
Any calculations embracing this consideration would only tend 
then to complicate the subject without giving us a corresponding 
advantage. 

The next series of notes were made on the 12th of last month, 
while making an experimental trip with a train of engine and 
eight carriages fitted with this brake, running on the Metropolitan 
District Railway between the Mansion-house and West Brompton 
stations. (1) Length of reservoir = 6°75ft.; diameter of ,reser- 
voir = 1°60ft. (2) Capacity of reservoir = 13°50 cubic feet. 
(3) Diameter of cylinders under carriages = 8in.; area of pistons 
to ditto = 50 square inches. (4) Length of stroke made by piston 
rod to apply the brakes :—No. 1 cylinder, 5in.; No. 2 cylinder, 
5'50in.; No. 3 cylinder, 5°75in.; No. 4 cylinder, 6°25in.; No. 5 
cylinder, 400in.; No. 6 cylinder, 3°50in.; No. 7 cylinder, 4°00in.; 
No. 8 cylinder, 4°50in. Average length of stroke made by each 


piston = ae = 4°80in. Stroke of air brake cylinder to engine, 


10in., and cubical capacity = 600 cubic inches. (5) The expan- 
sion of the air therefore due to the stroke of the pistons, pipes, 
&c. = 2°30 cubic feet. (6) The ratio of capacity of reservoir to 
capacity of reservoir plus that due to the pipes and stroke of 
pistons, 13°50:15°80. (7) It was observed that air in the reservoir 
was reduced in pressure, when the brakes were applied, from 60 Ib. 
to 47°50lb., 47°501b. to 401b., 401b. to 33501b. (8) That the 
time required by the pump to raise the pressure from 35 1b. to 
60 1b. (with 110 Ib. of steam only), two minutes. (9) That the 
number of single strokes required to keep the pressure at 60]b. 
per square inch was three per minute. (10) That the number of 
single strokes required to keep the pressure at 40 lb. per square 
inch, when the brakes are applied, three per minute. (11) 110 1b. 
of steam raised pressure from zero to 60 lb. in three minutes, the 
gauge registering 351b. pressure at the end of one minute and 
after 105 single strokes had been made. (12) 1101b. of steam 
raised pressure in reservoir from 35 lb. to 50 lb. with seventy single 
strokes in one minute. 

If we now measure the reductions of pressure recorded in 
note 7, by the law of expansion for elastic fluids we shall have 


(1) way = 51-251, instead of 47°50 Ib, as stated. 


(2) a Fk = 40°60 Ib. instead of 40 Ib. 
(3) 40% 13°50 _ 34-90 1b, instead of 33°50 Ib. 


15°80 

We have here then an illustration which shows that the inge- 
nious couplings and other apparatus fitted to the carriages act 
with remarkable efficiency, at Teast so far as preventing loss of 
power from leakage. The trial trip referred to above was made 
under the ordinary conditions of traffic, i.¢., stops were made at 
each station, and so far as the author could judge, in distances 
varying from one-half to two-thirds of the length of the train, but, 
it should be stated, without that jones and vibration so fre- 
quently experienced on this line. pressure in the reservoir 
recorded by the gauge on starting from the Mansion-house sta- 
tion was 58 Ib. on the square inch, and that indicated immediately 
before making the at West Brompton 61 1b. on the square 
inch, thus showing the pum; gear was more than equal 
to the requirements put upon it e quick and “meclive cose 
made on the journey. 


The author has now to show the greatest amount of retarding 
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force this brake is capable of exerting to the motion of a train 
composed of ten carriages, weighing ten tons each, and locomotive 
and tender weighing fifty tons, ‘ore doing so, however, he 
would again submit to the meeting the data he starts from, viz., 
that should be ted as the av coefficient for wood 
blocks on the tires ; ‘20 for cast iron blocks, and ‘18 for the tires 
on the rai With these coefficients of friction # has been 
stated that a carriage weighing ten tons (including passengers), 
moving at a ory of sixty miles an hour, may be brought to a 
state of rest in a distance of 220 yards in ordinary weather by 
F applying throughout a total pressure of 7°20 tons to the blocks if 
of wood, and nine tons if of cast iron and fitted in like manner. 

In order, then, to make the necessary calculations, the cubical 
capacity of the reservoir H fixed under the engine is taken at 
13°50 cubic feet; the diameter of the cylinders under the car- 
riages, 8in.; the cast iron blocks from the tires their maximum 
distance of lin.; the leverage with which they are applied to the 
wheels, 8 to 1 (drawing No. 1) ; and the air pressure in the reser- 
voir at 601b. on the square inch. 

Now as the blocks have to move lin. the pistons in the cylin- 
ders will move 8in. .*. quantity of compressed air required per 
cylinder = 8* X *7854 X ae 400 cubic inches. Quantity then 
required for ten carriages = 400 < 10 = 4000; quantity required 


for engine and tender = 30 = 2000 ; calculated quantity 


for pipes = 1820; total cubic inches, 7820; 7820 cubic inches 
equal, say, 4°50 cubic feet. 

The ratio of expansion, then, from reservoir H will be as 13°50 to 
13°50 +- 4°50, or as 3 to 4, .*. by the law of expansion the pressure 
in the reservoir will be reduced to Oxi 45 lb. on the square 
inch. 

But we have seen from the notes made of the working of the 
apparatus fitted to trains on the North-Western and Metropolitan 
District Railways, that in practice this theoretical pressure would 
be reduced to about 40 Ib. on the square inch. 

Taking, then, the carriage as the unit of measure for the brake’s 
efficiency, because the retarcing force is applied to each in pro- 
portion to its weight, we have:—Area of cylinder piston 
= 82 X ‘7854 = 50in.; pases on piston therefore = 50 X 40 = 
2000 Ib,; pressure on blocks then due to leverage = 2000 X 8 = 
16,000 lb., or, say, 7°20 tons. Now 7°20 tons is the maximum total 
pressure to be applied to the wheels of a carriage if wood blocks 
are used ; it is also sufficient for cast iron blocks in wet and foggy 
weather, when the brakes are most needed, but in ordinary 
weather, with ‘20 as the coefficient of friction, the distance moved 
by the train after the blocks had gripped the wheels would be as 
9 : 7°20 : : 220 : 283 yards. 

Although it has been stated that this brake is capable of exert- 
ing all the useful amount of force to stop a train made up of 
engine, tender, and ten carriages as described, in the least possible 
distance, yet we must not overlook the fact that for every addi- 
tional carriage emergency may require coupled to the train to 
meet the demands of exceptional traffic, the comparative power at 
the command of the driver to reduce the speed of the train would 
be lowered accordingly ; owing, not only to the pressure of the air 
on the pistons being reduced by the further expansion it would 
have to undergo to supply the cylinders of the extra carriages, 
but also to the additional time required by the air to travel such 
increase of distance before the blocks would bite the wheels with 
the full force available. On the other hand, however, it must be 
remembered that the requirements of the — are best met by 
running short and frequent trains, rather than long ones at con- 
siderable intervals of time. If this, and the comparatively slow 
speed of long trains, be considered, and also the increase of 
pressure which may be attained in the reservoir if necessary, we 
may certainly describe this brake as one possessing sufficient 
lower under the conditions mentioned, for a train of reasonable 

n 


e: . 

To show this the author introduces the following calculation :— 
Suppose five additional carriages be attached to the train, and the 
brake blocks to be worn their maximum distance as before, but the 
air pressure in the reservoir be raised to 70 1b. on the square inch, 
instead of 601b.: in this case we should have additional quantit; 
of air required for cylinders = 400 x 5 = 2000 cubic inches, whic 
with quantity required for pipes would make say 14 cubic feet. 
The ration of expansion then would be as 13°50 : 13°50 + 4°50 + 
1°50 or as 9°00 : 13°00 ; .*. reduction of pressure due to expansion 
= oF 9. 48°50 Ib., as compared with the the pressure of 45 Ib, 
as obtained before ; thus showing the efficiency of the brake with 
a train of fifteen carriages, and assuming the whole of the brake 
blocks to be the great distance of lin. from the tires. The author 
is, therefore, of opinion that if the cast iron blocks were never 
allowed to ex a distance of gin. from the tires, this brake 
would be capable of affording the maximum amount of retarding 
force to meet any emergency exceptional traffic would require. 

The liability of the pump and other ae to get out of 
order and so reduce the efficiency of the brake can only be ob- 
tained by a more extended experience. machinery, however, 
is more or less liable to accident, and the inventor, who appears to 
have neglected no details, has met this to some extent by the 
simple arrangement shown in Drawing 1, which enables the tender 
brake to be worked by hand in the usual manner. The hand brake 
may also be applied to the guard’s van at the trail end of the 
train, an arrangement the author considers, in this case, abso- 
lutely necessary. 

Another question inviting discussion is the cost of working the 
pump apparatus, as in the case of the brakes already described 
the motion of the train is made to retard itself. On this point 
the author considers. from observations he has made, that for a 
train as referred to above, the amount of steam consumed for ordi- 
nary stops would be about twelve cubic feet. If we now take 
such an extreme case as would be met with on the Metropolitan 
District Railway between the Mansion-house and West Brompton 
stations, where the stops during the day number about 350, we 
should have a consumption of steam equal to about 4200 cubic 
feet, to which would have to be added the quantity used while 
the pump was slowly working between the stops, thus making a 
total of about 5000 cubic feet of steam, on the cost of producing 
which I hope our past president, Mr. Adams, will give us the 
benefit of his opinion. A system of > combined with 
this brake, which appears well worthy of careful attention. No 
attempt, however, is made to describe this apparatus, as the 





author considers that by so > would be e: the limits 
of his subject. To complete description of the brake the 
author has only to point out how far it complies with the, condi- 
tions laid down in his previous paper. (1) The engine driver 
applies the brake: this condition is complied with with great 
simplicity. (2) A train of reasonable length moving at a velocity 
of sixty miles per hour may be brought to a state of rest by this 
brake in ordinary weather, and by a retarding force applied from the 
engine, in the least possible distance from the time the brake blocks 
press the wheels with the full force available. (3) This condition is 
not complied with, as the brake cannot, with the present arrange- 
ment, be applied from the trail end of the train, as well as from 
the engine ; neither will the brake act automatically in the case of 
any portion of the train breaking away. (4) This condition is 
fully complied with. (5) No exertion is required to apply the 
brakes ; this condition is fulfilled in the most ect manner, 
(6) The air pipes being in duplicate, this condition is practically 
complied with. (7) This condition requires the pressure on the 
blocks to be instantaneous. To ascertain how near this brake 
meets this requirement is a problem involving many difficulties. 
The author, however, has gi 

total loss of time due to the 





— considerable attention to the ques- 
tion, and has found that t 


e ave e 
air having to expand itself aeoughees the whole length of the 
train was about two seconds. Not satisfied, however, as to the | 
correctness of his conclusion, he submitted a few days ago the 


—— to Mr. G. Wilson,’ a gentleman well known for the ela- 
rate investigations he has. made on the efflux of air. After kindly 
giving the matter careful consideration, Mr. Wilson advised the 
author to rely upon iment alone, at the same time stating 
his willingness to kindly assist,him in the matter. In face of this 
recommendation the author, in justice to the various inventors, 
sees no alternative but to submit to so eminent an authority. If, 
therefore, the inventor will kindly give his sanction to such experi- 
ments being made, the author will gladly undertake to carry them 
out. As the driver can regulate the pressure applied, the re- 
mainder of this condition is therefore complied with. (8) The excel- 
lent arrangement of coupling between the carriages may render 
this condition capable of being complied with. There is, however, 
some reason to think that considerable strain would be thrown on 
the flexible tubing, sufficient, perhaps, to cause its fracture. 
(9) The ends of the —— may be brought together indiscri- 
ee as each end is fitted with a male and female part, so 
that, whichever way the carriages are turned, the opposed cou- 
plings fit each other. (10) The whole of the apparatus may be 
considered as devoid of complicated parts. (11) This condition 
is not complied with, as the brake blocks are applied to one side 
of the wheels only, and therefore tend to produce uneven wear. 
(12) The pressure put on all the wheels of a carriage by the 
arrangement shown in Drawing No. 1 is the same, and by the cushion | 
of air in the brake cylinder precaution is ensured against undue 
vibration. (13) The brake apparatus is not liable to get out of 
order frum atmospheric change. 

From the above observations it is seen that the atmospheric | 
brake complies with but one or two exceptions the whole of the 
conditions that are considered necessary to be fulfilled by a perfect 


been used, was in itself in the worst position to add much to the 
stability of the pole. 

Another on “Telegraph Poles” was read by Lieutenant 
Jekyll, R. The author went into the theoretical detail of the 
question, which had been only superficially and empirical] 
treated by Blavier ; he analysed the forces and strains to which 
the poles are subject, and the result of his investigation is that 
theory bears out im every particular the practice arrived at 
in the field. The subject matter was limited to the means 
used for supporting and strengthening poles, which are subject 
to lateral strains, such as occur at every angle in a line of tele- 
graph. Lieutenant Jekyll analysed the strain put by the wire 
upon the pole itself, and the counteracting strain of the means of 
support, with a view of ascertaining how and where to apply - 
the support so as to neutralise the contending forces. He 
finds a stay superior to a strut in affording support. Where a 
stay is not attached to the same point on the pole as the wire, the 

le will be subjected to forces having a tendency to bend and 

reak it, and have a stronger or a longer vy Ay required, and the 
reaction of the ground at the foot must met by the use of 
blocks of wood or stone. Where stays or struts cannot be fixed at 
the same height as the wire it is better to attach them above than 
below it. An iron loop at the arm bolt would form a good means 
for the attachment of a stay; the loop should be put on inside 
the arm and be galvanised. In using two stays the rtions 
can be found by considering the wires in two distinct cuulgnens, 
finding the centre of force of each, and applying one stay as nearly as 
possible to each centre. If, instead of this, one stay were placed 


| at the top of the pole and the other nearest the lowest arm, the 


pole would bend between them. Struts, said the author, are mort 
troubl and difficult to manage than stays. If applied to the 





continuous brake. It is, therefore, one deserving special attent } 
from those authorities who have the safety of the travelling public 


in their keeping. 1 
| unless the base of the strut lie at a good distance from that 





TELEGRAPH ENGINEERS, 


Art the ting on Wednesday, February the 12th, Mr. Latimer 
Clark, vice-president, in the chair, several papers were read on 
the subject of +elegraph poles, which is about to be discussed at 
the next Peng | Besides these a communication was received 
from Mr. Frank Ives Scudamore, the president of the Society, to 
the effect that the Postmaster-General had placed the telegraph 
instrument room in the new building,|St. Martin’s-le-Grand, at the 
disposal of the Society for the holding of their annual soirée in 
June, by which time it is supposed the building will be ready for 
the removal of the Government offices, It was announced from 
the chair that Mr. C. F. Tietgen and Mr. H. G. Erichsen had 
contributed £100 each towards the funds of the Society. A letter 
was then read containing the details of an interesting discovery 
which, both for telegraph and photometrical p , Will prove a 
valuable addition to our present information. e letter runs as 
follows :— 

‘* My dear Latimer Clark,—Being desirous of obtaining a more 
suitable high resistance for use at the shore station in connection 
with my system of testing and si ing during the submersion of 
long submarine cables, I was induced to experiment with bars of 
selenium, a known metal of very high resistance. I obtained 
several bars varying in length from five to ten centimetres, and of 
a diameter from one to one and a-half millimetres. Each bar was 
hermetically sealed in a glass tube, and a platinum wire projected 
from each end for the purpose of connection. The early experi- 
ments did not place the selenium in a very favourable light for the 

urpose required, for, although the resistance was all that could 
& esired, some of the bars giving 1400 megs. absolute, yet there 
was a great discrepancy in the tests, and seldom did different 
operators obtain the same result. ile investigating the cause 
of such great differences in the resistance of the bars, it was found 
that the resistance altered materially according to the intensity of 
light to which it was subjected. When the bars were fixed in a 
box with a sliding cover, so as to exclude all light, their resistance 
was at the highest, and remained very constant, fulfilling all the 
conditions necessary to my peoemante, but immediately the 
cover of the box was removed the conductivity increased from 15 

r cent. to 100 per cent. according to the intensity of the light 

alling on the bar. Merely intercepting the light by passing the 
hand before an ordinary gas burner placed several feet from the 
bar increased the resistance from 15 per cent. to 20 per cent. If 
the light be intercepted by glass of various colours, the resistance 
varies according to the amount of light passing through the glass. 
To insure that temperature was in no way affecting the experi- 
ments, one of the bars was placed ina trough of water, so that 
there was about an inch of water for the light to pass through, 
but the results were the same, and when a strong light from the 
ignition of a narrow band of magnesium was held about 9in. above 
the water the resistance immediately fell more than two-thirds, 
returning to its normal condition immediately the light was 
extinguished. I am sorry I shall not be able to attend the 
meeting of the Society of Telegraph Engineers, If, however, you 
think this communication of sufficient interest, — 8 you will 
bring it before the meeting. I hope before the ya of the 
session that I shall have an opportunity of bringing the subject 
more fully before the Society in the shape of a paper, when I shall 
be better able to give them of the results of the 
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pole just at or under the lowest arm of the strut it is sure to cause 
t to bend both above and below the point of attachment, and, 


of the pole, will tend to prize the latter out of the ground. ese 
defects are sometimes remedied by anchoring or foot-staying the 
pole, and by bracing the pole and strut together in the middle 
with twisted wire, which eg aye however, does not prevent 
the top from bending. Holes in the poles should be as much as 
wend avoided, and spiders ought somehow to be removed if 
they should cause serious trouble. Where local circumstances 

reclude any of these means trussing must be had recourse to. 

he pole for this purpose is supported horizontally by a crutch at 
each end, in which ition it sags slightly in the middle. A 
block of wood about‘2ft. in length and the same thickness as the 
pole is halved into and spiked to the butt of a pole at right angles 
to its length. A spur about lft. in length is fixed on the side 
of the pole, halfway between the ground line and the top. An 
ordinary. ~ rod is grooved into the side of the butt and 
through the block at the bottom, and an iron loop is attached to 
the bolt of the top arm. A twisted wire stay is then made between 
the loop at the top and the eye of the stay rod at the bottom, 
which, when tightly secured, is stretched over the spur as a bow 
is drawn. It will then be found to be quite tight and to impart a 
slight bend to the pole, which can be further increased if required 
by screwing up the nut at the end of the stay rod. The block at 
the bottom may be bolted side by side to the pole; a four-armed 
— is recommended by the author. The truss wire must be 
placed in the same vertical plane with the resultant of the wire 
strains. The ground, and especially near the foot where blocks 
should be used, must furnish the necessary support. Double or A 
poles are sometimes used to withstand exceptional pressures. 

The paper, “On Iron Ke ero Poles,” by Mr. W. Siemens, 
explains the advantages of a buckled wrought iron foot plate. This 
arrangement does away with laborious diggings to little purpose, 
and secures a foundation which is likely to survive any other 
proposed, while it — tougbness and solidity to the construc- 
tion. The portion of the post, which is partly buried in the 
ground, and therefore exposed to the simultaneous action of 
moisture and air, is made of cast iron, and is of a tubular form. 
This tube is fastened to the buckled plate by means of four bolts, 
and is provided at its upper end with a suitable pocket to receive 
the upper tube, which is made of wrought iron. The shape which 
has been adopted for it is approximately parabolic, By these 
means a distribution of metal is obtained, which, with a minimum 
expenditure of material, gives a maximum amount of rigidity. 
The tables are cemented with a mixture of sulphur and oxide of 
Messrs. Siemens and Co, first erected then. in 1863, 


iron. 

in ame, South Africa, and other places. Since then 
180,000, representing more than miles, have been 
erected in India, eab, Russia, Mexico, Brazil, River 


Plate, and other parts of South America, with the same satisfac- 
tory results. Posts carrying one or two wires are 19ft. Sin. long, 
standing 17ft. above the ground, and weighing 184 lb. The 
heaviest of the three pieces weighs less than 1001b. Stronger poles 
able to bear astrain of 900 Ib., 1120]b., or 1350 Ib., instead of 5601b., 
as in the case of the post mentioned, weigh 254 'b., 295 Ib., and 
340 Ib. respectively. Their cost varies between 22s. 6d. and 
£3 16s. They are not as cheap as wooden poles in their first out- 
lay, but are, of course, not subject to dry rot. 

Mr. Robert Bristow Lee gave a description of the riband tele- 
graph posts manufacture. A hollow mandril so constructed as to 
allow of its collapsing, or occupying a less diameter than when 





full —_ 
experiments which we have made during the last nine months. 
—I remain, yours faithfully, My ng Smith, 4, Wharf-road, 
4th Feb., 1873.—Latimer Clark, Esq., C.E.” 

The chairman added that in the experiments described rock 
salt had been used for intercepting the rays of heat, and that in 
experimenting upon cong he had come across similar results 
to those mentioned above. Selenium he described as resembling 
in appearance dark brown glass, as long as it remained below 
200 deg., beyond that temperature it became crystalline and con- 
ductive. 

Major Webber then read the first paper, “On the Application 
of Iron to Telegraph Poles.” He said that in India, Central Asia, 


and Australia, where t lines had been erected, iron poles were 
especially made, which, when erec answered all o con- 
structional requirements, and which since proved to the 


most economical means of ones wires above ground. He never- 
theless thought it would be well to elicit from the practical expe- 
rience of those engineers who have used iron sockets in the ground 
to carry wooden tel h poles information as to their steadiness, 
and the prevention of the decay of the wood at the joint. Among 
the forms hitherto proposed, he mentioned telegraph poles con- 
structed like railway signal posts, others like split tapered tubes, 
telescopes, and lattice, and ribands. e were constructed of 
multiple bars, of T and H iron sections, or of cast and 
wrought iron tapered tubes, connected by socket joints. But 
he held it to be a mistake to adopt a design generally 
applicable to all situations. On ordinary roads the mathe- 
matically correct curves of the railway are not to be met with, 


fixed in its proper quality of a mandril, is made, according to the 
size and requirement of any specified pole, either purely cylin- 
drical or tapering ; the exterior of the mandril is grooved in a 
special form, with the required number of grooves from 
right to left, at equal distances. Another number of 
grooves is made from left to right, so that the grooves intersect at 
regular intervals and form diamonds. The ribands are wound in 
by machinery, the ends being secured. Thus series after series is 
put on. The packing of the mandril is ultimately removed, so 
that it collapses and can be withdrawn. The angle irons are then 
inserted sertatim and riveted to the ribands. The cap is made 
to fit inside the top, and is made of either wood or cast iron. The 
base consists either of a cylindrical foot and base plates, or of a 
circular plate with three cast iron legs. They are so grooved that 
the angle irons fit completely with them by pushing the base up- 
wards inside the pale to the required height. In the interior, and 
between the legs, are pieces of metal of a concave form ; fitting 
against these are two solid circular plates, connected by a bolt 
with a double thread. The screwing up of this bolt lowers the 
one and heightens the other ; and, acting against the curved sur- 
faces, they tend to secure the legs of the base to the angle iron in 
avery secure manner, Whilst the ribands terminate at, or just 
below, the ground, the tripod is carried some distance above 
ground. It was originally intended arming the posts with 
wrought iron brackets, but it has been found in practice that the 
ordinary oak arm answers better. It is placed against one of the 
diamonds in the post, and secured by a clip round the pole, the 
ends passing through the arm, and secured with nuts which, when 
screwed well up, force the ribands into the wood, thus grooving it 





but every shape is encountered, from the straight line and 

abrupt angular change to the extremes of tortuous curves. The | 
poles ought to be strong enough to sf the weight of the wire 

ut the requisite height from the ground without bending, and 
rigid enough to resist the pressure of wind. When placed in the 
straight this pole will require no side support, but when at an 
angle it must not be expected to resist any of the lateral strain 
due tu the wires. If for side supportcould always be obtained, 
there would be no difficulty in so adjusting the struts and stays 
as to give them the whole duty of sustaining all the lateral wire 
strain along the most irregular line of road, in which case iron 
could be as economically used in a road pole as in a railway pole. A 
wooden pole, unless placed so as to convert strain partially into 
thrust, could not long resist the enormous strain with the resist- 
ance afforded by the d alone. The difficulty lay, not in 
meking a pole with the , but to obtain a 
sufficiently gles eae to hold it upright against the hori- 
zontal strains to w it is subject, The foot plate also, as it has 





and adding to its immobility. The price of a riband pole 30ft. 
long, all complete, imam 4 4cwt. 3qr. 161b., is said to be less 
than £5, including ising. 

The discussion on the a was postponed until the next 


meeting. 





Mr. CuristopHer Tuwalres, C.E., son of the late chairman of 
the Metropolitan Board of Works, has been elected to the office of 
city engineer and surveyor for Norwich. 

SoutH Kensixeton MuseumM.— Visitors ~= 3 the week ending 

and Saturda: 


March Ist, 1873:—On Monday, Tuesday, » free, 
from 10 a.m. to = Museum, 6428: Naval and er col- 
lections, 645 ; on Wednesday, Thursday, and Friday, admission 


6d., from 10 a.m. to 5 p.m., Museum, 1813; Naval and other col- 
lections, 89; total, : ing week in 
former — 13,699 ; total from the 
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12,286 











144 


THE ENGINEER 


Marca 7, 1873. 





SCAFFOLDING USED IN REPAIRING THE PANTHEON, 





DESIGNED BY M. LOUVET, ARCHITECT, PARIS. 
(For description see page 146.) 
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TO OORBRBESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripts ; we 


must therefore request our to keep 
*,* In order to avoid trouble cn oo teappeny he pA 
inform that letters of inquiry addressed to the 


public, and intended for insertion in this column, must, in all 
cases, be —— by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

Erratum.—ZJn our notice of Petersen's steam lifeboat in our last impression, 
Sor “ Miss Burdett Coutts” read “* Baroness Burdett Coutts.” Mr. Peter- 
sen’s name is C. W. Petersen, not W. Petersen. We are requested to state 
that the Shipwrecked Mariners’ Society have also afforded Mr. Petersen 
most valuable aid in carrying out his views. 

J. P. windon).—A letter lies at our office for this correspondent. 

P. (Coiled Spring).—We are requested to state that coiled springs, such as 
our corres, wants, can be had from Messrs. Thomson and Co., Crown 
Ironworks, Woodside-road, Glasgow. 

PHOTOMETER.— There are two or three works on gas making which contain 
the information you require. You cannot do better than callon any pub- 
lisher of scientific works, such as Messrs. Spon or Messrs. Lockwood, and 
choose for yourself. 

C. E.—As to the first point, write to the Secretary of the Institution of Tele- 
graph Engineers, Great George-street, Westminster. As regards the second, 
much misre tation exists, and the inventor has requested us to 
— no information on the subject until his experiments are more com- 
plete. 

G. A. R.—You can work a condensing engine with any pressure of steam 
sufficiently above the vacuum to perform the duty required. Thus, if the 
vacuum be 11 lb., the back pressure is 3°7 lb., and you might work with as 
littleas 5 lb. or 6 lb. above this. Your steam would then have an absolute 
pressure of but 8°7 lb. or 97 1b. 





MAGNETISED IRON. 
(To the Bditor of The Engineer.) 
Sir,—Will any correspondent kindly inform me where I could obtain 
a sheet of magnetised iron twenty or thirty wire gauge, width about 3ft., 


and of any length. 
March 5th, 1373. J. i. 
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MEETING NEXT WEEE. 

Tue Institution or Crivit Enorneers. ~Tuesday, March llth, at 
8 p.m.: Continued discussion on Mr. Thornton’s paper, ‘‘On the Indian 
Railway Gauge.” 

Tue Society or TeLEGRAPH Encineers,—Wednesday, March 12th, at 
7.30 p m.: ‘“‘On Earth Currents,” by G. K. Winter, F.R.A.8.; “On Test- 
ing Short Lengths of Highly Insulated Wire,” by Professor Fleeming 
Jenkin, F.R.8. 
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COAL ECONOMIES. 

Waetuer the writing and talking—more or less sen- 
sible—so prevalent, as an immediate consequence of the 
exorbitant prices of coal, are to end in anything more than 














empty air, must depend upon how far the average mind o 
the thinking classes of Englishmen shall be given the 
means of forming tolerably sound and certain conclusions 
as to how far the existing anomaly in the coal market is 
due to inevitable natural conditions, and how far it is ficti- 
tious. If men believe—however vaguely—that we suffer 
only under a complicated system of extortion, we shall 
grumble, and protest, and bear with it—as we do with the 
east wind—in the hope it may away; but we shall 
practically do nothing. If, on the contrary, Englishmen 
were once convinced that their national capital in coal— 
great as may yet be its aggregate—has been so drawn 
upon, and the cost of getting at what remains so in 

that the modicum for of us is already seriously 
enhanced in value, and its cost still constantly on the 
increase, then we might reasonably expect that common 
foresight, and prudence of average men must set them to 
devise and actually to put into effect every practicable 
economy that each in his own sphere may see to be 
sible. ile no one can undertake to demonstrate to 
which of those two alternatives—or to what mixture of 
both-—present coal prices are attributable, we do but beat 
the air. Meetings of men whose families are shivering by 





Fn grates, held in ,T: -square under the fog and 
darkness of winter, and resolutions that the price of coal 
has increased, is increasing, and ought to be abated, will 
have as little effect on the coal market as on the hard 
granite under foot. To give edge and energy to these, or to 
any other demonstrations of the universal dissatisfation, it 
is n that we should obtain some clear and well- 
founded notion of the facts; into whose pockets, and for 
what consideration, have gone the forty-four millions that, 
—— Sir Willi rong, have, within a few 
months, been suddenly mulcted from the coal consumers 
of Great Britain, It is for this, amongst other grave 
reasons, that we have urged, and still continue to urge, 
for a searching and prompt public inquiry, by a sta- 
tutory parliamentary commission or otherwise; and 
the vg 4 public meeting that might do real service 
would such as ought to be convened by the Lord 
Mayor of London, and mayors of our great towns, 
pressing for such inquiry. Were we to suppose that the 
concurrence of national causes has alone brought coal to 
its present price, then we might assuredly bow to our fate, 
and admit that the day of England’s decline in power and 
wealth had set in. But the suddenness and inequality of 
the advances render this unbelievable, to say nothing of 
the unaltered stock of coal under ground, and nearly 
——— national conditions as to getting it tothe surface. 

Insufficient and uncertain though our grounds for 
opining so far may be, our own view is, that by far the 
largest share of the enhanced price of coal is the result of 
a peculiar concurrence of accidental conditions in trade 
that have enabled all concerned in the vending of coal to 
bring about an extortionate and unjustifiable monopoly ; 
but at the same time natural causes, material or other, 
but not artificial, for increased cost do exist, and having 
been long slowly pressing forward, have now with start- 
ling suddenness been brought into evidence, through acci- 
dental condition of trade, mainly traceable to the convul- 
sion of the Franco-German war and its consequences, 
nearer or more remote. In the absence of any sufficient data 
no one can venture, with any certainty, to predict whether 
in the commercial derangements, if not crash, that but too 
probably must follow the future adverse swing of the 
pendulum, coal may not go back to its prices of four or 
more years ago. It is not probable, however, that its 
future price will remain hereafter permanently at any 
other t a certain enhanced rate—nothing like what 
just now prevails, but yet a good deal above those prices 
at which coal has, on the average, cost for the last fifty 
years, during which our great manufacturing develop- 
ments, and our national prosperity and wealth have been 
through these means so prodigiously increased. Cheap 
coal was only one amongst many confluent causes for this 
our great prosperity, but it was undoubtedly a very main 
cause of it. 

We must not leave out of view, however, in considering 
what might be our fate were all our coal gone, that 
national vigour of intellect and will, which has produced 
our Newton, and Watt, and Nelson, and without which 
our coal seams might have lain to this hour as useless to 
us as those of China to the Chinese ; and relying upon that 
same creative power of intellect and powerful domination 
given to a powerful will, which has so far been our character, 
we are not convinced that when, bereft of coal, we should 
gradually sink to the level of a mild and populous Norway 
or Holland. 

The margin, however, of natural and achieved advan- 
tages that gave our grandfathers the power to face a world 
in arms, and yet to come to the front and hold that posi- 
tion in advance of all other nations in the great industrial 
arts and in commerce, has been within these fifty -years 
perilously narrowed. We nolonger command the seas and 
the naval carrying trade of the world ; we have not paid 
off our old war debt, and yet in this time of peace tax- 
ation is heavy and burdensome. As a military power we 
are admittedly overmatched by three, if not more, of the 
great nations. Ironclad fleets are still but a tremendous 
experiment, only to be solved probably by the ruin of some 
a or other. Other civilised nations, formerly pre- 
vented from pro; by the blast of conquest, or the ex- 
hausting draft of men to fill up the ranks of the conqueror, 
whilst we in our island fortresssecurely plied the loom orfed 
the furnace, have since aptly learned the lesson of our manu- 
facturing skill and combinations of machinery and labour, 
and have even improved upon it by reason of superiority in 
the scientific education of their leaders of industry, the 

enerally better education of the w classes, and that 
ocility of these, which culture partly and partly des- 
potic forms of society impressed; added to which is the 
important element of a naturally higher esthetic taste. 
With all these heavy weights now against us, we still hold 
our own—that is to say, our products and manufactures still 
occupy an immense space in the marts of the world; but 
in reality we do not hold our own, for other nations have 
gone ahead, and are still advancing at a pace relatively 


f | greater than our own. The highest skill, united with con- 


summate taste, may in any branch of manufacture more 
than countervail any natural advantages or disadvantages. 
It would be hard to show any special ra 
sessed by Mulhause or Alsace generally ; yet there Ifoss 
Meig and Co., and a score other less colossal manufacturers, 
possess a trade in the very highest decorative styles of 
printed muslins and calicoes, that not even the disasters of 
war and the loss of a cherished nationality can destroy, 
and which, conscious of our natural want of taste, we can 
make no attempt even to rival. Were we asked what one 
thing was the great characteristic of British manufactures 
and products, we should have to answer cheapness. Upon 
cheapness our successes have mainly depended, and cheap- 
ness itself has rested, and still rests—by no means wholly, 
but mainly—upon abundance and low cost of various 
natural or raw products, and amongst these, pre-eminently, 
coal and ironstone in convenient proximity to each other, 
and everywhere near the seats of industry and of our 
inviow vn of the European nations ha 

ow very near some e nations have now 
oume to.gn0n som. toa tel these natural 
advantages in development amongst themselves may partly 


be gathered from our last leader on this subject. In 1816— 
the year after Waterloo—all the coal annually raised in 
Germany was but a few hundred thousand tons. Prussia 
now raises not far from twenty million tons a year. Coal 
in Westphalia is now cheaper by a large figure than in 
many parts of England; it was as cheap before the 
advances of the last year or two took place amongst us. 
The rapid thickening of population al increased supply 
of labour must ere long make coal in the United States— 
and ultimately in parts of British North Amerca—cheaper 
than in Great Britain. 

It is not necessary that our coal should be exhausted when 
that day shall have fully come. But its price will be 
sensibly less than with us, and whatever other disadvan- 
tages still may exist for these foreign nations, it will begin 
to tell for them, and against ourselves, and we shall 
have to fall back for the continuance of our position upon 
such remaining advantages, minor—though great in the 
aggregate—as our long established position, our trained 
labour, and our population give us, with our customers 
all over the world. Would we delay, as: wise men, the 
arrival of that day; it is our business as a State and as 
individuals to husband and economise as best we can our 
capital in fuel—that, which once gone, can never be re- 

In no conceivable direction can such economy 
take immediate effect, as we have in previous articles 
shown, unless perhaps by checking exportation. As 
respects our household or domestic uses, no perceptible 
change will probably occur for a generation or more, if at 
all. Nor, as we have said, are very great savings to be 
looked for in locomotion by land or sea, nor in most of the 
processes of metallurgy and manufactures that demand the 
direct application of heat to change the conditions of 
matter. Nor is it easy to see how legislation could be 
—_ to bear importantly in enforcing economy in any of 
these. 

In the consumption of coal for steam power, for manu- 
facturing and metallurgic purposes, there is, however, 
room for a marked economisation, not only by gradually 
supplanting wasteful by more economic steam engines, 
but, upon a vastly larger scale, by the substitution at very 
many points of water power for coal-raised steam 
power. This is a perfectly practicable object for legislative 
assistance and support, and one which, without such sup- 
port, as needing much combined action, cannot assume a 
practicable shape. We propose to develop our views upon 
this important point in a future article. 


RAILWAY EXPENDITURE. 

For many reasons questions connected with the eco- 
nomical working of railway traffic have become so much 
hackneyed that few care to give them the attention 
which they really deserve. Thousands of pages have been 
written about the manipulation of railway traffic, the con- 
struction of lines, the design of locomotives, carriages, sta- 
tions, &c., but it is more than doubtful that the authors 
have effected much else than an infinitesimal amount of 
good. The truth is that the subject discussed is so large, 
so involved, and so much complicated with personal 
interests, that not many writers are in any way competent 
to deal with it. But for all this the subject is one of suf- 
ficient importance to deserve, and to have received, the 
attention of the most able engineers and financiers in 
existence ; and we are unable to resist the conclusion 
that, if the railway system of the world had to be con- 
structed all over again in the light of existing experience, it 
would be found possible to reduce all expenses so mate- 
rially that railway property would be the best and safest 
investment it would be possible for the capitalist to handle. 
It would be absurd to attempt within the limits of an 
article like this even to glance at the bearing of the many 
problems which crop up the moment we attempt to deal 
with railway economies—very many of them engineers 
have nothing to do with. But there are certain — 
connected with the working of railway traffic which rest 
wholly in the hands of the engineer, and one or two of 
these we propose to discuss here. One of the most impor- 
tant is the cost of transport. This may be divided under 
certain heads, as for example, the interest on the value of 
the rolling stock, expenses for loading and unloading, 
collection of goods, rent, or interest on first cost of sta- 
tions, clerks, porters, horses, &c., but we shall deal with 
none of these things. The cost of transport, as we have 
to do with it, narrows itself to the cost of fuel per mile, 
and the wear and tear of permanent way, engines, and 
rolling stock generally. There is room to believe that the 
cost of these latter items is greater than it might be, and 
the reason why it is in excess of the proper expenditure 
appears to arise from two causes. The first is want of 
harmony between the civil engineer who lays out a line, 
and the locomotive superintendent who has to work it. 
The second is the desire manifested by all but a very few 
men to avoid the trouble and risk of originality by care- 
fully following established precedents. 

When a new line is proposed the civil engineer goes over 
the ground, takes his levels, maps out his route, 
designs all his bridges, stations, &c., and sends his esti- 
mates into Parliament. A bill is , and the line is 
made. Then, and not till then, a locomotive superinten- 
dent is appointed, and he, under certain restrictions, is 
instru to take the line and work it. He is happy 
if he finds that the engines and rolling stock have not 
already been ordered by the civil engineer, and that 
a great mistake has not been made. e can call to 
mind a case in which, for a very crooked and heavy 
road, the constructing engineer ordered four eight- 
wheeled locomotives with a rigid wheel base 22ft. long, 
the engines having a single pair of drivers only. They 
were bought as “ ins,” and they were sold a few 
| months rwards as ins for the second purchaser, 





but not before they had done much injury to the road 
and to the reputation of the line for efficiency. Nothi 

| is better known than that the steepest gradient in a 

| of moderate length, determines the power of the engines 
| to be used; the very title “ruling ient” habitually 
‘adopted proves that the truth is habitually ised ; 
"yet civil engineers, to save a moderate addition to the first 
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cost of a line, have ere now adopted without hesitation 
inclines which ought never to have been admitted, ex- 
cusing themselves on the ground “ that they were, if steep, 
still very short—only three-quarters of a mile or so.” If 
the railway system of Great Britain were to be laid out 
again to-morrow, millions of pounds sterling would be 
saved in future working expenses provided the locomo- 
tive superintendent who Suall hey to work each line, were 
consulted by the engineer who had to lay it out. One of the 
greatest mistakes ever committed in railway practice has 
lain in ignoring the mechanical engineer. In saying this 
we mean nothing invidious to the civil engineer. No man 
is wise on all subjects, and nothing is more hopeless than 
the attempt to combine a thorough knowledge of civil 
and mechanical engineering. It by no mears follows that 
because a man can lay out a line of railway, and superin- 
tend its construction with consummate skill, he must also 
be able to work it. We insist that locomotive superin- 
tendents have not been allowed sufficient voice in railway 
matters ; and the consequence has been that lines do not 
and never can pay, which would have paid from the first, 
or would never have been made at all, if the engineer who 
had to work the traffic had been consulted. What, it may 
be asked, would or could a locomotive superintendent do? 
How could he influence the construction or working of a 
line? The answer is very simple. A locomotive superin- 
tendent, knowing his business thoroughly, while avoiding 
all frivolous objections, would act the part of a most 
eflicient adviser to his professional brother. Inclines 
likely materially to affect the cost of transport by entailing 
the use of heavy engines, which in the absence of steep 
gradients might be dispensed with, would be avoided when 
possible ; curves would be flattened ; all the details of the 
arrangements of stations, sidings, and goods sheds would 
be modified by his special experience. In a word, on a 
hundred points he would advise, guide, and influence 
those who prepared the general designs of the line; and it 
is quite beyond question that at every step his influence 
would be found to be an influence for good. 

We have said that the second cause leading to want of 
economy in working railway traffic is the absence of 
originality displayed by all but a few of the best men. A 
very moderate acquaintance with the working of railways 
will suffice to prove that railway men affect grooves. 
When an engineer is appointed locomotive superintendent 
of a line he is tolerably certain to bring with him certain 
preconceived notions of fitness. Thus he may have been 
used all his life to outside cylinder engines. His present 
appointment may be to a line where only inside cylinders 
are employed. The chances are ten to one that the new 
man at once proceeds to put outside cylinder engines on 
the line whenever he gets a chance. He knows all about 
such locomotives and what they will do, and he very 
naturally adheres to them, and no harm and much good 
may result. We very seldom meet with a man, however, 
who will depart along way from received practice to intro- 
duce a novelty because he believes it to be good. For 
example, it is beyond question, be the cause what it may, 
that the locomotive engines used in the United States cost 
less money and do more work than English locomotives. 
No English locomotive superintendent has ever proposed, 
however, to build an engine from Yankee patterns and try 
it on an English line. The thing would be contrary to all 
precedent, and therefore it is not done. Again, it is 
certain that the railway carriages used on different lines 
differ in weight very much—on some lines they are lighter 
on others they are heavier. Common sense tells us, how- 
ever, that it is on the whole expedient that carriages should 
be as light as is consistent with strength, and that if it is 
possible to work one great line with carriages weighing, 
say, seven tons, it cannot be necessary to work another 
great line with carriages weighing eight tons. The love 
of precedent, however, comes in and checks progress. No 
locomotive superintendent cares to try how light his trains 
may be made ; and the consequence is that a great deal of 
dead weight is hauled quite unnecessarily about the 
country. For this, however, the locomotive superintendent 
is not alone to blame. His directors hold out no encourage- 
ment to originality ; they prefer to go on in what they 
style “ the safe and steady groove,” and all the interest in 
his profession is thus taken out of the engineer. Of course 
there are lines where the case is different, where we see 
the locomotive superintendent really his own master in all 
but the name; but this fact only lends force to our argu- 
ment, for on lines so managed, we, as a rule, meet with 
the maximum of efficiency and the minimum of ex- 
penditure in working the traffic. 

There is a cause in continual operation keeping up the 
weight of passenger trains, which is seldom or never pub- 
licly noticed. This is the desire manifested by some rail- 
way carriage builders to make up for inferior quality of 
material by increased quantity. We do not mean to impl 
that there is any dishonesty at work in the matter ; rail- 
way companies, penny wise and pound foolish, will not pay 
«. price which will suffice to secure the best ible mate- 
vials and workmanship. Nothing remains if wood is bad 
but to use more of it; and the same truth holds good of 
iron and almost every other constructive material. We 
once heard a railway official who had been examining some 
uew carriages purchased by a company with which he had 
nothing to do, ask what they cost and what they weighed. 

tle was told, and replied at once, “Good gracious! how 
you have been taken in. Why, we bought some carriages 
not a week ago from the same firm; they don’t seat so 
many people, and they weigh a ton a carriage more than 
yours do, for the same money.” ‘This represents a very 
common idea of economy. We recollect a firm in the 
North advertising as their principal claim to patronage 
that they made the heaviest portable engines for the power 
in the world. The system applied to railway carriage con- 
struction has, however, many objectionable features, which 
we regret to see are not quite as fully appreciated as they 
ought to be. 


As regards the future of English railways, it may be said 
that the civil engineer has little or ing to do. The 
most important economies which it is to e 


must be worked out by the locomotive superintendent, and 





we would strongly urge on the directors the necessity 
which exists for giving their engineers the utmost possible 
latitude. Let them be careful to select only good men, but, 
having got them, directors shouid treat them as competent 
professional a, keenly interested in the prosperity 
of the line the traffic of which they have to conduct. In 
conclusion, we would add that great benefit would be 
likely to arise from the formation of a society of railway 
engineers, similar in its general features to the American 
Master Mechanics’ Association, which has often been re- 
ferred to in these pages. The interchange of ideas, and 
the collection and recording of valuable data for future 
reference, could not fail, we think, to promote the working 
efficiency and economy of our railway system, 








CENTERING AND SCAFFOLDING. 
¥. 

Tue principle of converting the oblique strains arising from 
the weight upon temporary timber work into single vertical 
resultants, is not only more fully exemplified in the case of 
scaffolding, but is also easier of execution than in bridge centering. 
This arises in great measure from the comparative facility with 
which the supports can be arranged, and the much smaller dis- 
tances at which they can be spaced. Nevertheless, true economy 
will result in employing as few uprights as possible, and in securing 
them from the action of any transverse strain. In the example 
shown in Figs. 1, 2, and 3, in the accompanying drawing, these 
points have been well kept in view, notwithstanding the very 
considerable height to which the scaffolding is raised. 

The Pantheon is well known as the highest building in Paris, 
and suffered in consequence very considerably during the occur- 
rence of the investment of that capital by the Prussian army, as 
well as from the subsequent internecine conflict among its own 
citizens in 1871. The three cupolas in the dome were pierced by 
no less than fourteen shells, and the decorations in the interior 
were very much damaged. The work of repair and restoration 
was commenced in the latter part of last year by MM. Duprez, 
the contractors, under the able direction of M. Louvet, the 
architect. The scaffolding requisite for the performance of this 
task is shown in our page illustration, partly in elevation and 
partly in vertical section. The work comprised the repair of the 
lantern, the erection of the cross, weighing over four tons, which 
is placed at a height of 361ft. above the level of the ground, the 
replacing of the lead on the outside of the top dome, and the 
repairing of the decorations of the second cupola, which is 295ft. 
above ground. The general design of the scaffolding may 
be considered to consist of four subdivisions. The first of 
these is arranged below the level of the colonnade of the 
cupola at GH in the drawing. It is placed at an elevation of 
150ft. above the ground, has a solidity of 1060 cubic feet, and 
weighs 21 tons. The second subdivision comprises an extensive 
scaffolding, situated above the colonnade of the cupola. It con- 
sists of thirteen trussed frames, eight of which are shown on the 
right-hand side of the illustration. These extend to the summit 
of the lantern, and are intended for the effecting of the external 
repairs and the hoisting and placing in position of the great cross. 
The feet of these frames are at a height of 230ft. above the 
ground. The scaffolding cubes nearly 11,000ft., and weighs 
210 tons. Under the third sub-division is included the ex- 
terior scaffolding, consisting, as represented in the drawing, of 
three trussed girders or bridges, one above the other, having a 
span of 72ft., and of which the lowest is situated at about the 
same level as the feet of the thirteen trussed frames surrounding 
a third part of the dome. The internal scaffolding has a 
solidity of 7770 cubic feet, and weighs 155 tons. The fourth 
subdivision comprises the smaller staging and scaffolding, of 
which the general type is shown in Fig. 8. These serve for the 
repair of the porch of the colonnade, and also for the restoration 
of the interior of the chapel of St. Genevidve. 

The erection of the whole of this mass of scaffolding—for the 
drawing and description of which we are indebted to our con- 
temporary Annales Industrielles —is unquestionably a great 
engineering feat, when the difficulties attending it are considered. 
The timbers are many of them of very great length, reaching to 
nearly 65ft. in one bulk. Their scantlings are very large, and 
in addition, the height to which they are raised and fixed in 
position, is seldom approached in practice. Not only was a 
considerable number of winches, crabs, gantries and other 
mechanical appliances required, together with an immense 
quantity of cordage, but the manner in which the scaffolding 
was got into position was attended with considerable risk to the 
men employed. In order to fix the trussed girders in the in- 
terior of the edifice the men were suspended in boxes hung from 
the soffit of the grand cupola above. Another remarkable point 
in the erection of this gigantic temporary work is that no part of 
it derives any assistance from the ground, nor is it attached to 
the building in any way by bolts or apertures pierced in the 
walls. The largest scaffolding for the repair of the dome rests 
altogether upon the upper part of the colonnade, and is carried 
round concentrically with the exterior surface of the dome at a 
distance of about one foot. Four months were consumed in the 
erection of this temporary work, and it is expected that the 
whole of the repairs and restoration, external and internal, will 
be completed during the present year. 





SALE OF WOOD-WORKING MACHINERY, &c. &c., 
BURDETT-ROAD, LIMEHOUSE. 


Ir we have not of late given details of the sales of machinery 
which have taken place, it has not been in anywise because we 
have begrudged our space to such matter, which, to practical and 
working engineers, we deem of the first importance, but rather 
because we have thought that but few of the more recent auctions 
have been of sufficient importance to merit general attention on 
the part of our subscribers. Looking, however, at the question 
from another point of view, we have come to the conclusion that 
7 frequently information at which class or special machines are 
sold, would be valuable and useful to many of our readers. and 
hence the reason of onr reporting below the prices and details of 
the wood-working machinery sold at Burdett-street, Limeh 


3ft. 3in. diameter, 4 rigger wheels from 2ft. 6in. to 2ft. 9in. 


diameter, 7 brackets and plummer blocks, 5 starting levers with 
rods, 20 lengths of 2}in. wrought angle iron guides t. run, and 
sundry wrought and cast iron work on bench, £19. 

Lot 7.—A double-purchase travelling crab with cast iron barrel 
2ft. lin. wide, spur pinion and break wheels, wrought stretcher 
bars in cast iron frames on 4 flanged wheels, wrought axles and 2 
timber bearers, £16. 

Lot 8.—A double-purchase crab with cast iron barrel, spur 
inion and break wheels, .cast iron A frames, wrought stretcher 
ars and handles, £8. 

Lot 9.—Two wood travelling frames 9ft. long 3ft. 6in. wide, on 

4 flanged cast iron wheels and wrought iron axles and 2 pairs of 
cast iron wheels with wrought iron axles, £6 15s. 

Lot 52.—Two lengths of 4jin. new turned bright wrought iron 
shafting 56ft. long, 1 half-flanged coupling, 6 cast iron plummer 
blocks fitted with heavy gun metal bearings, £40. Cheap. 

Lot 53.—Two turned and bored cast iron rigger wheels 10in. and 
7 on the face, 4ft. and 5ft. diameter, bored for 4{in. shaft, 


Lot 54.—One turned and bored 5}in. tooth mortice bevel wheel 
2hin. pitch, 4ft. diameter, bored for 4gin. shaft, £3 5s. [We 
thought these wheels rather too heavy for the shafting. ] 

Lot 55.—One length of 4gin. new turned bright wrought iron 
shafting 20ft. long, 1 pair of flanged couplings, and 2 cast iron 
plummer blocks fitted with gun metal bearings, £17. 

Lot 56.—One length of 3fgin. ditto 20ft. long, 1 half-flanged 
coupling, 1 cast iron plummer block fitted with gun metal bear- 
ings, £13. 

Lot 57.—One 9in. turned and bored cast iron rigger wheel 3ft. 
diameter, bored for 3fin. shaft, £1 18s. 

Lot 58.—One 5hin. tooth bevel mortice wheel, 2}in. pitch, turned 
and bored, 4ft. diameter, and 2 cast iron pinion wheels, bored for 
3din. shaft, £7. 

Lot 59.—One length of 3gin. new turned bright wrought iron 
shafting 20ft. long, 5 cast iron plummer blocks fitted with gun 
metal bearings, £19. 

Lot 60.—Two turned and bored cast iron rigger wheels, 9}in. 
and 1lin. on the face, 4ft. diameter, bored for 3gin. shaft, £7. 
[Cheap.] 

Lot 61.—One new turned and bored 5}in. tooth bevel mortice 
wheel 2hin. pitch, 4ft. diameter, bored for 3gin. shaft, £4 15s. 

Lot 62.—A set of highly finished 3 throw horizontal air or proving 
pumps, with 2in. solid gun metal plungers and bright rods working 
in gun metal guides, 3 globular gun metal cylinders with flanges 
and glands, bright wrought iron connecting rods fitted with keys 
and gun metal bearings, 3-throw crank, 3 cast iron pluwmer blocks 
with metal bearings, cast iron bed plate 4ft. 9in. by 3ft. 2in. on 
cast iron frame fitted with wrought iron stretcher bars and 2 han- 
dles, £32. 

Lot 63.—A steam crab with cast iron barrel 3ft. 8in. wide, spur, 
pinion and friction wheels, 4 whelp wheels on spindles, cast iron 
fly-wheel 2ft. diameter on spindle, 4 plummer blocks and brass 
bearings, worked by a 7in. steam oscillating cylinder, 8in. stroke, 
metallic piston and rod, slide valve, stuffing-boxes, on 2 standards, 
wrought iron stretcher bars, cast iron frame and bed plate, £33. 
[Worth the money. ] 

Lot 64.—A 12-horse power double-cylinder portable steam 
engine, by Burrell, of Thetford, with cast iron cylinders, metallic 
piston and rod, cross-head and connecting rod, slide and throttle 
valve, governor balls, feed om d with rod and eccentric, fly-wheel 
on 3}in, shaft, 2 plummer blocks with brasses, and wrought iron 
multitubular boiler, £200. [The tubes of the boiler only lin. 
diameter, but the price a fair one.] 

Lot 65.—A 7-horse power single cylinder ditto, by Clayton and 
Shuttleworth, £60. 

Lot 66.—A new double-cylinder pumping engine, by Cameron, with 
cast iron cylinders 10in. diameter, 10in. stroke, metallic pistons 
and rods, slide valves with rods and eccentrics, wrought iron 
connecting rods and crank, 2 6in. cast iron plunger pumps with 
bright plungers, fitted with glands and valves, cast iron fly-wheel 
4ft. diameter, and 4 cast iron columns, and hollow bed plate form- 
ing cistern, length of 3fin. cast iron outlet pipe and screw stop 
valve, £44. 

Lot 67.—A wrought iron dish-end cylindrical steam boiler 
3ft. 6in. diameter, 6ft. long, fitted with manhole and cover, 
wrought steam chest 2ft. diameter 2ft. Gin. high, single safety 
valve with seating, lever and balance, cast iron furnace front 5ft. 
by 3ft. Sin. fitted with door, 40 cast iron furnace and bearing bars, 
and 6 wrought iron bolts, £13 10s. 

Lot 68.—A pair of new highly finished high-pressure horizontal 
steam engines equal to 30-horse power, by Horn, of Whitechapel, 
with cast iron cylinders 14in. diameter, 30in. stroke, metallic 
pistons and cols, taut cross-heads working in planed guides, slide 
and throttle valves, governor balls, bright rods and eccéntrics with 
gun metal bands, 2 feed pumps with rods, bright connecting rods 
and cranks on 7}in. turned wrought iron shaft 5ft. Gin. long, 
2 plummer blocks with gun metal bearings, cast iron steam pipe, 
2 gun metal grease cups, 2 screw stop valves, cast iron bed plates, 
and holding-down bolts, £300. [Worth the money. We cannot, 
however, say that we admired the bent eccentric rods, which, 
although they may work well, certainly do not look mechanical. | 

Lot 70.—A new wrought iron Cornish steam boiler, 5ft. Sin. 
diameter 21ft. long, tube 2ft. 10in. diameter, fitted with manhole 
and cover, steam chest, screw stop valve, relief valve, brass water 
gauge cocks, cast iron furnace door and frame, furnace and bearing 
bars and blow off cock, £265, 

Lot 71.—A ditto and ditto, £250. [These are marvellous prices, 
We were given to understand that the original cost of these two 
boilers delivered on the works was about £135 each. ] 

Lot 73.—A new highly finished tenoning machine, by Horn, 
with 2 2in. bright spindles and pulleys working in sliding V frames 
with metal bearings fitted with regulating screws, mitre and hand 
wheels, planed cast iron table 5ft. by 2ft. working in V guides and 
strong cast iron frame, £12 10s. : . 

Lot 74.—A new highly finished band sawing machine, by Horn, 
with two 30in. band wheels on turned spindles, slide frame fitted 
with arm and regulating screw, hand wheel, cast iron planed table 
3ft. by 3ft. fitted with quadrant motion, pair of fast and loose 
pulleys in cast iron frame, £44. 

Lot 75.—A new highly finished circular saw bench, by Horn, 
will take in a 4ft. saw, with 2}in. turned bright spindle 2ft. Sin. 
long, pair of fast and loose pulleys, 2 plummer blocks with metal 
bearings, bright cast iron fence with regulating screws and handle, 
planed cast iron table 7ft. Gin. by 3ft., on cast iron frame, 2 feed 
and delivery rolls, counter driving shaft with 2}in. turned shaft 
3ft. 2in. long, 1 9}in. turned rigger 3ft. diameter, pair of fast and 
loose pulleys, 2 cast iron standards with metal bearings and strap 
fork, be 

Lot 76.—A ditto, will take in a 30in. saw, with table 5ft. 3in, 
long by 2ft. 9in. wide (no counter shaft), £19. ; 

Lot 77.—A new highly finished morticing and boring machine, 
by Horn, with bright bar 5ft. long, working in planed guides, con- 

ting rod and crank plate, spur and mitre wheels, 2 pairs of fast 





on Friday, the 28th ult., by Messrs. Fuller, Horsey, Son, and 
Co, Many of the figures renlleod were remarkably high ; indeed, 
in more than one instance they reached 100 per cent. on the 
original cost. It is right, however, for us to remark that most of 
the articles sold were actually, so far as never having been used 
goes, new ; the steam engines, in fact, never having been even 
turned round. Messrs. Fuller, Horsey, Son, and Co., have every 
reason to congratulate themselves on the results of the sale, but we 
would venture to suggest to them that where twelve o'clock 
precisely is mentioned as the hour for commencing operations, it 
is scarcely fair to keep disinterested parties hanging noms a cold, 
damp yard, the more especially at this season of the year, for nearly 
ba pty of an hour beyond the time fixed. 
Lot 1.—A lift with t iron frame 4ft. by 3ft. Gin., 3 

wrought iron es, 17ft. cast iron worm-wheel and mn, 
3 rope wheels 2ft. Sin. diameter, 1 12in. double flanged rigger 





and loose pulleys, 1 with counter-balance, planed cast iron sliding 
table 2ft. Gin. by 9in., fitted with regulating screws and hand 
wheels, 1jin. bright boring bar 4ft. long, with line and bevel 
wheels, shifting lever, in strong cast iron frame, and strap guide, 
£66. [We consider this cheap. ‘ 

Lot 78,—A_ new highly finished self-acting rack saw bench, by 
Horn, will take in a 4ft. saw, with 2}in. bright spindle 3ft. 9in. 
long, pair of turned fast and loose pulleys, 2 plummer blocks with 
metal bearings, bright cast iron fence fitted with regulating screws 
and hand wheels, feed motion, with line wheel, fast and loose 


pulleys, 5 plummer blocks with metal bearings, wrought iron 

travelling table 44ft, long with rack and pinion, 60 cast iron feed 

and delivery rolls and strong cast iron frame . [Weare of 
sold during the 
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of connecting rod ends, pair of wrought iron knuckle 
Sainte lts and nuts, and 2 wrought i iron brackets, £25, 
* Lot 80.—Forty-eight lengths of wrought iron contractors’ rails, 


£13 per ton. 

Lot & 81.—A new thicknessing machine, by Horn, with 2 cast iron 
side frames with planed guides, circular cast iron cutter block with 
cast iron frame and metal bearings, 2 Mee wrought iron spindles, 
cast iron V bed, on 4 standards, with sliding table lft. Sin, wide, 
cast iron bed plate 4ft. 9in. by 3ft. 2in. (incomplete), £15. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Months. 


3682. Tuomas Ivory, Edinburgh, Midlothian, N.B., “Improvements in 
apparatus for heating and cooling liquids, which apparatus is applicable 
for generating and condensing steam and other vapours, an oot for dis- 

iquids.”—5th December, 1872. 

3942. Georce GULLIVER, Barnsley, _Yorkshire, | Far wag in 
spindles for locks, latches, and other f: —28th , 1872. 

10. Joun Gorpon, Barnard’s- -inn, London, *‘ Improvements in the’ manu- 
facture of envelopes.”—1st January, 1873. 

140. Joun Garretr Tonove, Southampton- buildings, Chancery-lane, 
London, “ aes Paty ore in imitation or composition slates, tablets, 
and other surfaces for writing, drawing, and marking upon.”—A com- 
— from Pierre Auguste Léon Suzanne, Paris.—13th January, 

203. Jacques TuEoporE Carpon-Wamarn, Somme, France, “ Improved 
machinery for bruising and rendering supple, breaking, and stripping 
hemp, flax, Indian grass, and other textiles.”—17th January, 1873. 

264. Epwarp Hate and Cuartes Matruews, Albion Ironworks, Aspull, 











near Wigan, L hire, ** Im in apparatus for rolling iron 
or other metals.” "23rd January, 1873. 
291. THomas Sreap, Birmingham, “I ts in hi hi 





and in washing and wringing machines combined.” —24th January, 
1873. 

$34. ALBERT Marcius Sitper, Wood-street, Cheapside, London, “ Im- 
provements in apparatus for lighting and heating purposes.”—28th 
January, 1873 

345. RicHaRD JAMES MARKHAM, Upper Kennington-lane, Surrey, “ Im- 
provements in wheels.” 

352. Spencer Smitu, High Holborn, London, “‘ Improvements in appa- 
ratus for showing ‘the number of passengers by public or other con- 
veyances, and for enabling the amounts of their fares to be checked, 
which apparatus is applicable also for checking “the attendances of 
workmen and others at workshops and other places.”—29(h January, 
1873. 

$84. Wittiam Foster, Black Dike Mills, Queensbury, near Bradford, 
Yorkshire, “‘ Improvements in or applicable to machinery or apparatus 
for preparing wool or other fibrous substances for combing or spinning.” 
—3lst January, 1873. 

392. Cuarves GaLL, Halifax, Yorkshire, ‘Improvements in steam boiler 
and other furnaces, and apparatus connected therewith.”—lst February, 
1873. 

407. Ferpinanc Aucust Hermann DonaTH and Cart ERDMANN FRIED- 
RICH JASPER, Dresden, Saxony, “‘ Improvements in the manufacture of 
cigars and in machinery and apparatus therefor.”—3rd February, 1873. 

428. Joun Partripce Barnarp, Ebley, near Stroud, Gloucestershire, 
hn guitpenn in apparatus for preventing the falling of cages, 

— or appliances in the shafts or uptakes of pits, warehouses, and 

other places.” —5th February, 1873. 

440. Josepu JoserH, Birmingham, “ Certain improvements in attachable 
and detachable dress, flower, or bouquet holders, to be worn as 
brooches or other personal ornaments.”—6th February, 1873. 

450. Samuet WitiiaM Maguay, Charlemont-terrace, Dublin, Ireland, “‘Im- 
provements in the construction of furnace retorts, to be employed in 
connection with other apparatus for the manufacture of gas.” 

452. Witt1aM Rosert Lake, Southampton-buildings, London, “‘ Improve- 
ments in valves and parts connected thérewith for direct-acting steam 
engines.”—A communication from George F. Blake, Boston, Massa- 
chusetts, U.S. 

454. WittiaAm Ropert Lake, Southampton-buildings, London, ‘‘ Improve- 
ments in valves and in ‘parts connected therewith for direct-acting 
steam engines.” ~- A communication from George F. Blake, Boston, 
Massachusetts, Us 8. —Tth February, 1873. 

478. Atrrep Storry, Bramley, near Leeds, Yorkshire, ‘‘ Improvements 
> riveting machines employed in the manufacture of boots and 
shoes.” 

491. Joun Bantrnc Rocers, Hope Cottage, Robertsbridge, Sussex, 
“Improvements in rockets and similar signals, and in apparatus for 
propelling the same.”—10th February, 1873. 

493. Henry Micuaet Ler, London, ** An improved method of preserving 
ferns, {plants, and grasses, and the preparation of the material or 
materials and ingredients employed therein.” 

495. Water Cuipwick NANGLE, Bull Point, near Devon 
*« A new or improved composition or paint to be used 
and other substances.” 

- Davip Fisken, 8 fordham, Nort Tt 

porters for steam ploughing machinery.” 

499. Grorce FREDERICK CHANTRILL, Liverpool, ‘‘ Improvements in and 
apparatus for storing, cleansing, and facilitating the removal of house 
refuse and foecal matter.” 

501. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘“ Improve- 
ments in sewing —A tion’from Charles Rhodes 
Goodwin, Paris. 

503. LORENZO Dow New ELL, Aldersgate-street, London, ‘‘ Improvements 
in ships’ berths and sofas.” 

505. Henry Deacon, A ypleton, House, Lancashire, “‘ Improvements in 
or manufacture of chlorine.” 

WituiaM Giicurist and Moses Tuomas, Glasgow, Lanarkshire, N.B., 
at Improvements in the manufacture of bricks, tiles, and other similar 
articles, and in the machinery or apparatus employed therefor.”—11th 
February, 1873. 

511. Samoet Wiiuiam Maguay, Charlemont-terrace, Dublin, Ireland, 
“An soe process to be employed in the facture of b 
and or therefor.” 

513. Hues CAMPBELL, ~ Queen Anne-street, Cavendish-square, London, 
aces hs ie the facture of manure, and apparatus there- 


rt, Devonshire, 
or coating metal 





land, “ Improvements in 














517. WituraM Campton, Nottingham, and Wiii1am Campion, Sneinton, 

Nottinghamshire, “‘ Improvements in the mode of turning the welts of 

knitted or looped fabrics, and in instruments to be employed there- 
for.” 

519. a Carter RamspeN, Smith House, Halifax, Yorkshire, “‘Im- 

ed means or method of and apparatus for transmitting heat from 

Forma nace or other dry heated gases to atmospheric air or to other 


ts 


zm : new form of bullet and a greased pasteboard bullet-cup to pre- 
ven‘ 

Henry [ERSHAW, Laister Dyke, near Bradford, Yorkshire, “‘ Im- 
“provements j in means or apparatus employed in spinning worsted and 
ot bres.” 


550. Francis GooLp Morowy Stoney, Glasgow, Lanarkshire, N.B., “‘ Im- 
provements in sluices or stop valves. 

551. Davip Hutcuison, Mile-end, ao and WiLuiaM Georce Bripces, 
Stepney, London, *‘An improved composition for removing and pre- 
venting incrustation in bo! 

552. Joun Apams, Land Portsmou 
apparatus to be applied to steam or ho' 
or air expansively.” 


Hants, “ Improvements in 
engines for using the steam 


558. ALFRED Vincent NewrTon, Chancery-lane, London, “‘ Improvements 
in the construction of extension ders.”—A communication from 
Michele Uda and Mary Bella Scott Uda, Milan, Italy. 

554. WILLIAM HENRY SHEPHERD and JAMES Scort, Bradford, Yorkshire, 

“<i in hinery for combing wool and other fibres.” 

555. ALLEN CHAPPELL and JoHN CuariswortH, Linthwuite, near 
Huddersfield, Yorkshire, “ Improvements in apparatus for feeding 
wool or other fibrous material to carding or other machines of a like 
class.” 

556. Francis Henry Arxuys, Fleet-street, London, “Improvements in 
apparatus and in the materials and appliances employed for the filtra- 
tion of water, sewage, and other fluids, whereby manure and other 
from.” products are separated, precipitated, and obtained there- 
rom. 

557. Jouw Henry Jonnson, Lincoln's-inn-fields, London, ‘‘Improve- 
ments in the manufacture of nut blanks, and in machinery and appa- 
ratus connected therewith.” — A communication from Jonathan 
Ostrander, Richmond, Henrico, Virginia, U.S.—l4th Feruary, 1873. 

560. WittiaM Roser Lake, Southampton-buildings, Loudon, *‘ Improve- 
ments in blast furnaces.”— A communication from Frantz Btittgenbach, 
Heerat, near Dusseldorf, Germany. 

561. Henry Cuaries Attrwater, Horsham, Sussex, “‘ An‘ improved 
supply and stop valve.” 

562. Tuzopore AnTHONY RocuusseN, Abchurch-lane, King William- 
street, London, “‘ Improvements in the manufacture of iron and steel, 
and in apparatus employed therein.”—A communication from Reiner 
Daelen, Neuss, —* 

566. WILLIAM Lea, jun olverhampton, Staffordshire, “ Improvements 
in roller blind movements of furniture.” 

567. Ricnarp Cocksnort, Bradford, Yorkshire, ‘A new or improved oil 
or lubricant.” 

568. Grorce GREENWOoD, THOMAS SavILte, and JosepH Morton, Halifax, 
Yorkshire, ‘‘ Improved means and arrangements for heating ’ rooms or 
buildings. 

569. Joun Patison, Airdrie, Lanarkshire, N.B., “Improvements in the 
destructive distillation of coal and shale for the production of illumi- 
nating gas, fuel, and oil, and other products therefrom, and in the 
apparatus therefor.” 

570. Henry Younc Darracorr Scort, Ealing, Middlesex, “ Improve- 
ments in the deodorisation of excreta and in the manufacture of 
manures therefrom.” 

571. Taomas WiLu1aM Mitver, Blackheath, Kent, “Improvements in 
ordnance and in breech- loading small arms.” 

572. WittiaM Darwineo and Ropert Servers, Airedale Works, Keighley, 
Yorkshire, “ Improvements in means or a for cleaning, trim- 
ming, or dressing the teeth of wheels and o 

573. Witttam FrepertcK Baker, Old Jewry-chambers, London, “ Im- 








provements in the manufacture of hats, caps, and bonnets.”—A com- 
ots from Abraham Bogardus, Matteawan, Dutchers, New 
or’ 

574. Joun Moornov SE, Windhill, Idle, near Leeds, Yorkshire, ‘‘ Improve- 
Pg in fire ranges.” 

James Lewis, Birmingh ie ments in fire-grates or stoves, 
ot in cooking, baking, and heating : apparatus.” 

576. SrepuHen Henry Emmens, Old Jewry, L London, “‘ Improvements in 
_apparatus for producing heat and light.” 

577. WILL IAM Wueatcrorr Harrison, Montgomery Works, Fargate, 
Sheffield, *‘Certain improvements in the manufacture of knives and 
__forks and in the construction and adaptation of handles thereto.” 

578. Epw ARD Woop, Bolton, Lancashire, “‘Improvements in steam 
——. 

79. THomas McBrive, Woolwich, Kent, “ An improvement in the manu- 
facture of gold and silver cord used for military trimmings.”— 15th 
February, 1873. 

580. James Quin, Leyland, near Preston, Lancashire, “Tmprovements in 
the manufacture of india-rubber valves.” 

581. Atrrep Butt Verrier, Bridport, Dorsetshire, “‘ Improvements in 
the means or apparatus for warming rooms or buildings.” 

583. Wittiam Owen, Rotherham, and Joun Hitt, Westfield-terrace, 
Rotherham, Yorkshire, “Improvements in stove grates and in 
appliances connected therewith for absorbing and diffusing heat.” 

584. WILLIAM Rivculg, Edinburgh, Midlothian, N.B., ‘‘ Improvements in 
screw presses.” 

585. WiLLiaM GREENWOOD, Keighley, Yorkshire, “Improved machines 
for sweeping streets and highways.” 

586. Davip HatmsHaw, Park Works, Halifax, Yorkshire, ‘‘ Improvements 
in the construction and arrangement of ‘fireplaces or ranges, ovens, 
and boilers for domestic use, for radiating heat and economising fuel.” 

588. AnnetTa Jane Honor Hurcuines, Quay Head, Bristol, ‘‘ Improve- 
ments in spicing and preparing malt or —_ vinegar, rendering the 
same better suited for pickling pu 

589. WaLTeR Scott CARMICHAEL, E burgh, B., “‘Improvements in 
the construction of ships and vessels,”—17th fa 1873. 

592. Epwarp MarsLanp, Baguley, Cheshire, ‘‘ An improvement in the 
manufacture of rollers for agricultural and other pu: 

593. James STARKIE, Preston, ire, “ Improved apparatus for 
economising fuel for domestic or other purposes.” 

595. Joun Jackson, Gracechurch-street, “‘ Improved a paratus or means 
for attaching discs to ropes and for preventing the kt ipping of ropes in 
passing over or round drums.” 

596. W1LL1AM SamBrook, Liverpool, “ Improvements in heating the feed 
water of steam boilers, and in apparatus employed therefor.” 

597. Jonn SHaw, Neptune Ironworks, Newcastle-on-Tyne,“ ‘Improv ements 
in machinery and apparatus for punching and shearing. 

598. — ae Se ae roke-gardens, Kensington, London, 
eT ‘Ss. 

599. “CHARLES Wituran Su TTON, Stowmarket, Suffolk, ‘‘ Improved combi- 
nations of ingredients for removing acid: ity from ales, beers, porters, 

es, &c., and also to preserve them from acidity.” 

600. JAMES Pars, Walworth, Surrey, “Improvements in rockets, lights, 
—- projectiles for giving distress and other signals at sea or else- 
where.” 

603. WiLu1aM MrNsHALL and BenJamMiIn Nag og , Stockport, Cheshire, 
a ~~ ees in apparatus for felting ha or other felted 
fabrics. 

604. Gzorce TURNER and JoHnN CLayTon , Batpw 1x, Horton, near Brad- 
ford, Yorkshire, *‘ Impr in y for preparing, combing, 
and ‘finishing wool and other fibres.” 

605. ERNEST Roti, Braine le Comte, Belgique, ‘‘ An improved weighing 














5a. oun Henry JonNnson, Lincoln's- inn-fields, London, ‘‘ Imp 
in automatic regulating valves.” — A communication from George 
ey Kitson and George Washington Carr, Philadelphia, Pennsyl- 


A. 

523. evens Lyow, Bristol, Siete, “Improvements in a 
ratus for communicating ‘3 and gusts and 
between the guards and Ane ~ they oi a railway train.” 

525. CHARLES SCHOLL, Manchester, “ Improvements in atmospheric 
hammers, and in apparatus connected therewith.” 

526. Srepnen Henry Emmens, Old Jewry, London, “A new and im- 
proved construction of railway for locomotive purposes.” 

527. James Jerrs, Bromley-by-Bow, Middlesex, ‘‘Certain improvements 
in mechanism or apparatus to be employed for ironing and g 
textile fabrics, paper, or other similar and like substances.”—12 
February, 1873. 

529. Joun Wyatt, Slapton, I hi “ for 

between the different parts of railway pans and cqgieatle e 
also as a general alarum 

ser WILLIAM JAMEs DUNDERDALE and THOMAS Miturser Hott, Hudders- 

** Improvements bles.” 
533. Goprrey ERMEN Manchester, “ Improvements in apparatus for 





+ 





economising fuel in house fire-grates. 
585. ALFRED JoHN PARKER, Queen Margaret’s-grove, Mildmay Park, 
London, “ Imp in for 





587. STEPHEN ALLEY, G) 


4 aed 
lasgow, ne N.B., “ Improvements in 


di , and in apparatus 4 
539, JAMES Noa, Bower-road, Hackney Wick, London, “ Improvements 
in the in apparatus therefor, and in 


manufacture of ie nee et lead, in 
541. EpMunD ~ ae ae ape mer sce Neg lings, Chancery Jane, London, 
-“Improvements in the construction ot engine aren aie © by steam, 
compressed air, or other elastic fluid, or by especially applicable 
to rock-boring 


543. JULES VisvLa, eo Lag ah et — France, and Byer Noe. 


pomerny the Loire, electric detonating dise and other 
co t= accident, applicable to railways.” 
5 ear aaron, itney, Surrey, “Improvements in electric tele- 
3th February, 1878. 
547. JacoB ‘oo WILLANS, t Bayswater, 
Im; its in the manufacture of iron and steel. 
Hartwic GERCKE, -place, Bedford-square, 


548. Dr, 
London, 





607. Geonce Nosx, Thurlby House, Woodford Bridge, Essex, “‘ An im- 
— ——" of treating fibrous materials for the manufacture of 

uulp for 

cok. y tre ng y INCENT Newton, Chancery-lane, London, ‘‘ Improvements 
in printing presses.”—A communication from Samuel Hogg Bingham, 
Philadelphia, Pennsylvania, U.S., Edward Beattie Bin on, Newark, 
New Jame, U.S., Geo ashington Van Allen, New York, U.8., and 
a Nelson Stone, P' elphia, Pennsylvania, U.S8.—18th Februa ry, 
187 

613. Cuar.es Ropert Westery, Victoria Works, Belvedere-road, Lambeth, 
Surrey, “Improvements in band saws.” 

615. — pe Wiv ey eee te ABNEY, St. ai wintieg ana Rochester, 
Kent, “ Im its in photo i rin' and in apparatus 
to be used in such printing.” 4 - 

616. Samvet Rickarp and Esau Foster, Halifax, Yorkshire, “ Improve- 
ments in domestic fire-places for radiating heat and economising fuel.” 

617. JoNATHAN LiGHTOWLER and James Rospert ooh, Bradford, York- 
shire, ‘‘ Improvements in kitchen cooking tes or 

619. Davip Becuan Fivptay, Liverpool, mprovements in apparatus 
for raising sunken oy ne other subm: 

620. Henry FRANKLIN SHEARMAN, Water coool Li corned, “ Improve- 
ments in jour boxes."—A communication from John Alexander 
Montgomery, Milburn, New Jersey, U.S. 

621. WALTER wpe Great George-street, Westminster, ‘‘ Improvements 
in safety and relief valves. 

=. EDWARD Bayzanp eazmeven, Chester, “ Impr ts in hydrauli 


623. HUMPHREY “By penne | Round-green, 
in the facture of mortar, beton, 
624. Coe Fowke, Birmingham, “imgrovements. in sewing 


“ Improvements in communicating 
rail "mei 
in rotary and cylindrical 


ying, beat is 18738. 
"Derbyalive, “« Improvements in two- 














oak Wine and other furnaces.” — 
WILLIAM Goopwiy, 


bila? 


634. Wittiam Roserr Lake, Southampt London, “Im- 
Ss in apparatus to be applied to steam boilers for burning 
+ ame & fuel.”—A communication from Frederick Proudfoot, Toronto, 
Canada. 

640. La _— Soames, seem, —_ “Improvements in 
purifying y and otherwise casks, and in seaso! new 
casks and timber to be made into casks.” = 

642. WiiL1aM Georce Martin and Ricuarp Epwarp Row.ey Martin. 

Heningstone Hall, Suffolk, “Improvements in the manufacture of 
artificial fuel.” 

644. Barnarp WitiiaM Farey, Bermondsey, Surrey, “ Improvements in 
the valve gear of steam and other motive i. engines. 

646. Jonw Catox, Blackburn, L ts in the con- 
struction and arrangement ‘of domestic and other fireplaces, whereby 
the fuel used in the said fireplaces and the heat obtained therefrom are 
greatly economised.” 

652. Georce ALEXANDER Simmons, Great Saffron-hill, London, “ Im- 
provements in barometers.”—20th February, 1875. 











mplete Specificatio: 

629. Prerre Francois Micuavp, Rue des Martyrs, a “ Improvements 
in axle-tree boxes and mufties for carriages and other vehicles, for 
transmitti shafts, and all parts of machinery having a rotary 
motion, and in the mode of construction thereof.”—20th February, 
ann 

Epwarp Primeroset Howarp Vavucnayx, Chancery-lane, London, 
Orc Am im pores apparatus for shearing or clipping sheep. horses, an:| 
other an: —A communication from Charles Scheidecker, Pari 
21st Febr — 1873 3. 

681. Grorce Hasettive, Southampton-buildings, London, “An im 
proved mode of using steam for producing perfect combustion of fuel 
and consuming the smoke and inflammable gases from the same.”—A 
communication from Benjamin Franklin McCarty, Fliny F. Olds, and 
Franklin H. Mason, Cleveland, Ohio, U.S.—2.nd February, 1873. 





Patents on which the Stamp Duty £50 has been Paid. 

545. James Epmonpsron Core, Halifax, Yorkshire, “ Kilns or ovens.”-- 
24th February, 1870 

564. Jonw Henry Jounson, Lincoln’ 's-inn-fields, London, ** Actuating 
machines worked by a treadle.”—25th February, 1871 

603. Wittiam Lioyp Wise, Chandos-chambers, Adelphi, Westininster, 
** Breech-loading fire-arms.”—lst March, 1870. 

629. Jon Stuart Jounstone, Ayr, N.B., "« Motive power engines.” —3rd 
March, 1870. 

641. Wittiam Tyrer, 
4th March, 1870. 

602. WittiaM Musnet and Rogert Musuer, Dalkeith, Midlothian, N.B., 
** Moulding or casting metals.”—1st March, 1870. 

628. James Wwer.er, Poultry, London, “ Fastenings for gloves, &c.”— 
3rd March, 1870. 

647. Ropert AnrHony Epwarps Scott, Hornsey-lane, London, *‘ Mount- 
ing guns, &c."—4th February, 1873. 

691. Wittiam Epwarp Newrtoyw, Chancery-lane, London, “ Actuating 
motive power engines.” —8th March, 1870. 

588. Tuomas CaTre ct, Strand, London, “ Preparing, &c., fibrous animal 
substances.”—28th February, 1870. 

611. Witt1am Scowcrort Lowe, Vorr Vale Mills, Disley, 
dresssing machines.”—2nd March, 1870. 

644. James ALEXANDER Martruews, Runcorn, Cheshire, 
bricks, &c.”—4th March, 1870. 

751. Ropert Winsrantey, jun, and Wititiam Barker, Manchester, 
“ Excavating coal, &c.”—15th March, 1870. 

615. Cuarnces Ernest De Lortiere, Great Suffolk-street, Surrey, “ Pro- 
ducing rotary motion.”—2nd March, 1870. 


Birkdale, Southport, Lancashire, “ Propellers.” 


Cheshire, “* Tape 


* Moulding 


chop on which the Stamp Duty of £109 has been Paid, 


Roserr Leake and Josep Beckett, Manchester, “ Engraving and 
oo rollers, &c.”—24th February, 1866. 
594. WILLIAM Fpw ARD GEDGE, Wellington- -street, Strand, London, 
“Extracting juice from sugar-cane, &c.”—27th February, 1866. 
598. Henry Witson, Victoria Works, Belvedere-road, Lambeth, Surrey, 
“Sawing machinery.’ "— 27th February, 1866. 

868, James Erskine, Newton Stewart, W: igton, N.B., “ Filling cartridges 
for breech-loading guns.”—23rd March, 1866. 
853. Wittiam CLark, Chancery-lane, London, 

March, 1866. 


Notices of Intention to Proceed with Patents. 


522. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ‘‘ Lawn-mowing 
machines.”—A communication from Everett Griscom Passmore.”—12ti 
February, 1873. 

558. Wittiam Ropert Lake, Southampton-buildings, London, ‘‘ Multiple 
crank apparatus for drilling, &c."—A communication from Charles 
Francis Ritchell.—14th February, 1873. 

594. Jonn Hoposon Ler, Naval and Military Club, St. James’, London, 
and Cuargies Prinoie, Ivy Lodge, Brixton-hill, Surrey, “ Preventiny 
the destruction of boilers and engines by galvanic action.”—1St 
February, 1873. 

$092, ALEXANDER Nicuotas Jomn ContTarini, Manchester, 

wer.”—18th October, 1872. 

3101. WILLIAM Ropert Lake, Southampton-buildings, London, “ Pyroxy- 
line or gun-cotton.”—A communication from Jo n W. Hyatt and J. 
Smith Hyatt. 

$105. Joun Entwistie, Blackburn, 

372. 

3113. Grtgert Giossop and Herpert Epityne Laycock Coorrr, Alma 

Works, Alma-street, Sheffield, ‘‘Self-acting steam hammers.”—22nd 

October, 1872. 

3126. THomas Brown, Newgate-street, London, *‘ Compressing air or gas, 

&c.”—A communication from Daniel Colladon. 

$129. WILL 1AM Henry Goss, Stoke-upon-Trent, “‘ Jewellery, dress orna- 

ments, &c.” 

$134. JAMES Rogerson, Glasgow, N.B 


“Steam pumps.”"—22nd 





“ Motive 


“ Railway signals.”"—2lst October, 


— 23rd 


“ Motive power engines. 


October, 1872. 
3151. ‘onw McLennan, Dunrobin Mains, Golspie, N.B., “Steam 
ploughs.” 


$152. Josepn James Day, South Villas, Camden-square, Camden Town, 
London, ‘* High-pressure valves.” 

3156. Gronor GoLpsMITH and JAMES DILKES, Leicester, “ oh by 

gas.”—24th October, 1872. 

$175. Tuomas Kopert Hay Fisken, Leeds, “ Steering ships. » 

$177. Joun Clayton MEewsvurn, Fleet-street, London, “ Pihalleray signal 

apparatus.”—A communication from Victor Moreau. 

$188. Witt1am Hae, Lower Norwood, “‘ Rockets for carrying lines to 

stranded vessels.”—26th October, 1872. 

$198, James Fo.ry, Inns of Court Hotel, London, “ Half stuff and paper.” 

—28th October, 1872. 

$199. Joszern Barrow, 

threads, &c.” 

$204. WILLIAM RoBeRT Lake, Southampton-buildings, London, “ Breech- 

etes fire-arms.”—A communication from Edmond Lefaure and Jules 
Villain.—29th October, 1872. 

$227. Vicron Mitwarp, Ipsley, ‘‘ Machinery for polishing needles.”—31 st 
October, 1872. 

3256. THOMAS Wacker, B ingh “ Fastenings for scarfs, ties, &c."— 

2nd November, 1872. 


3304. Joseru Ruston, Sheaf Ironworks, Lincoln, “‘ Steam engines.”—7th 

November, 1872 

3326. CHARLES Du GGIN, Southampton-buildings, London, “ Devices for 

fastening or securing window: e3.”—A communication from James 

M. Crossman and G Sam Rice. 

3338. Witttam Ropert Lake, South ton-buildi London, “Com- 

pressed air motors.”—A communication from Louis Mekarski.—9¢/ 

November, 1872. 

$352. Geonce Asn, Great Metievenpecivest, Regent-street, London, 

“Stoves or fire-grates.”—11th November, 187 

3368. RicHarp Bew ey, jun., Uttoxeter,” Boiler fittings.” —12th November, 

1872. 

3398, ALEXANDER Metvitte CLark, Chan London, “ Baling 
”_A communication from Peter Kells ry "—14th November, 


Manchester, “ Machinery for cutting screw 











1872. 
=< Jacques Awrtorne Crevze pe Larovcne, Paris, ‘‘ Ordnance and fire- 
'—20th November, 1872. 

3644, id. THOMAS EDWARD Hearts, THomas Evens, and THOMAS Some 

Hears, jun., Cardiff, a ‘~ b 872. 

3698. Grorce Hase.Tin ith buildi ~ Sdeters for 

gas or a pF from D. yo pooner. —6th 

December, 1872. 

3959. Joun OEE, Ryde, Isle of Wight, “ Artificial leather.”—31s¢ 

December, 

% CHARLES Wen GuTMAN Harrison, High Holborn, London, “ Lighting 

and heating, "—Ist January, 1873. 

146. Water Prrcner, Park-street, Camden Town, London, “ Craping 
hair, &c.”—14th y— tm 1873. 

203. JACQUES THEODORE CaRpon-WAMarx, Abbeville, Somme, France, 

“ Breaking and strij nome. &.”—17th January, 1873. 

219. Rurvus Gispon — by ane London, “ Theatrical and 











632. or Ww , Ellesmere, Salop, ‘‘ An improved meter for 
mensusing and veptbeniiie tie conatr et Gusto” _ 


sok Aunear Mancres Wood-strect’ Cheapside, London, “ Light- 
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344. Davip ALEXANDER CARR and CRAWFORD PETER Bartow, Old Palace- 
» Wee’ r, “Railway electrical signal apparatus.” — 28th 
January, 1878, 

881. Lumispen Strance, W , Victoria-street, West- 
minster, “‘ Pressing cotton, &c., into bales.”—A communication from 
John Alexander Cameron and John Frier.—81st January, 1873. 

414. Cates McKinney Taccotr, Manchester, “ Screws.”—A communi- 
cation from Jared A tus Ayres.—4th February, 1873. tans 





eT a oa eee 


=e. &. i. gy IrFe, Ledsham, Chester, “‘ Screw propeller.”—Dated 26th 
ugust, , 

An improvement applicable in the arrangements for the screw peter 
of — in the construction and form ‘of the dead work from the 
run of the ship to the sternson. The dead work, whether of wood or iron 
- Se cee, & © Se 2 me consist with 





443. Jonn Henry Jounson, Lincoln’s-inn-fi London, d 
combined pencil and eraser.”—A communica‘ from Joseph Recken- 

I Idorfer.—6th February, 1873. 

455. JoHN Suaw, Hull, “ Heating, which improvements are applicable to 
the exhausting of the steam from the cylinders of steam engines, &c.” 
—Tth February, 1870, 

“Tuna, Mesoow-terrhen, Victoria Backs London © Guagiing tor sepusing 

ING, Moscow-terrace, Vic ‘ark, London, “ Cow or 
propeller shafts at sea.”—8th February, 1873.” - . 
All persons having an interest in o; 
should leave particulars in writing of their objecti such ap 
at the office of the Commissioners of Patents, within fourteen days of its 


date. 


any one od such applications 








List of Specifications published during the week ending 
29th February, 1873. 


1200, 18.; 189%; 18.; 1897, 4d.; 1958, 1s. 10d.; 1960, 1s.; 1982, 18.; 1983, 
8d.; 1985, 8d.; 1987, 8d.; 1990, 1s. 6d.; 1996, 8d.; 1998, 6d.; 2000, 8d.; 2009, 
Is. 4d.; 2018, 10d.; 2414, 10d.; 2020, Sd.; 2021, 10d.; 2030, 1s. 2d.; 2032, 
10d.; 2036, 10d.; 2038, 10d.; 2042, 1s.; 2043, 1s. 8d.; 2046, ‘ls. 2047, 8d.; 
2448, 1s. 2d.; 2051, 1s. 6d.; 2052, 8d.; 2053, 10d.; 2054, 6d.; 2056, 1s.; 2057, 
&d.; 2059, 8d.; 2062, 10d.; 2069, 8d.; 2070, Sd.; 2071, 8d.; 2079, 8d.; 2081; 
6d. ; 2084, 6d.; 2092, 8d.; 2096, 6d.; 2122, Sd.; 2123, 10d.; 2128, 8d.; 2151, 10d.: 
2166, 8d.; 2172, 4d.; 2175, 4d.; 2181, 4d.; 2182, 4d.; 2183, 6d.; 2186, 6d.: 
2188, 4d.; 2191, 4d.; 2197, 4d.; 2201, 4d.; 2202, 4d.; 2204, 4d.; 2208, 4d: 
2210, 4d.; 2212, 4d.; 2214, 4d.; 2215, 4d.; 2218, 4d.; 2220, 4d.; 2225,’ 4d.; 
2226, 4d.; 2232, 4d.; 2235, 4d.; 2286, 4d.; 2237, 4d.; 2288, 4d.; 2289, 4d.: 
2246, 4a; 2268, 8d.; 2278, 1s.; 2279, 4d.; 2341, 4d.; 2344, 4d.; 2357, 4d.; 
2787, 4d. 





* .* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price ss Sums exceeding 5s. must be 
remitted by Post-office Order, payable at the Post-office, 5, i 
Holborn, to Mr, Bennet Woodcroft, her Majesty’s Patent-office South- 
ampton-buildings, Chancery-lane, London, 





ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those pub shed by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 





2440. G. Hasettine, London, ‘‘ Steam boiler furnaces.”—A communication, 
—Dated 15th August, 1872. 

The said invention relates to a furnace chiefly designed for burning wet 
fuel. The said furnace has two or more single fire chambers directly in 
front of the boiler. A combustion chamber or reservoir is arranged 
above the top of these fire chambers. The said chamber or reservoir has 
a concave bottom and convex back of acima-reversa shape. The aforesaid 
combustion chamber or reservoir is furnished with doors to admit air. 
In combination with the aforeshid fire chambers and combustion 
chamber the inventor arranges a series of reverberatory chambers. At 
the rear of the last of these chambers he places a wall, behind which there 
isa flue. The boiler is arranged upon the rear wall of the furnace and 
the rear wall of the said flue. Dead chambers are arranged between the 
floor and the arches of the fire chambers for the purpose of keeping the 
top of the furnace cool. 

2469. W. C. Cuurcn, London, * Steam and hydraulic engines.”—Dated 19th 
August, 1872. 

This invention consists of certain peculiar arrangements of steam- 
packed metallic packing rings for the pistons of steam and hydraulic 
engines and steam hammers. Also of steam-packed metallic gland 
packing. Also of certain peculiar arrangements for removing or reducing 
the pressure on the backs of circular and rectangular slide valves, 
partly applicable to regulator and other like valves for fluids under 
pressure, 

2774. W. Eves, Edinburgh, ‘‘ Steam boilers.” —Dated 19th September, 1872. 

The invention consists principally in forming within the boiler a species 
of reverberatory chamber or oven into the front end of which the flames or 
fire gases are admitted from a furnace, fire-box, or grate of the ordinary 
construction. The exit from the chamber is formed in the side, top, or 
bottom, but at or near the front or entrance end, which arrangement is 
an essential and important feature of the invention. 


594. J. H. Lee and C. Prinawe, London, ‘‘ Preventing the destruction of 
boilers and engines by galvanic action.”— Dated 18th February, 1873, 
The introduction of zinc into boilers, engines, and such like when fitted 
with fittings containing copper, and thereby diverting the galvanic 
action. 





Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2462. = C. Davey, London, “ Registering apparatus.” —Dated 19th August, 

1872. 


This invention is designed to prevent the possibility of fraud on the 
part of conductors or other persons receiving the fares of passengers by 
public vehicles. For this purpose a system of metallic or other durable 
tickets is made use of in connection with a drum or box revolving or 
sliding in an outer case fixed in some convenient _ on or in the 
vehicle. This drum or sliding box is divided into mbers coinciding 
with certain fixed distances on the route, and may be moved by hand or 
by mechanical or automatic means as desired. h chamber contains 
a certain number of tickets — to itself and a receiving box for used 
tickets. It is so arranged that passengers receive their tickets from the 
chamber of the drum or sliding box corresponding with the places at 
which they severally enter the vehicle, the same tickets being placed on 
their alighting in the receiving box of the chamber representing the place 
at which the vehicle then is—thus tering the distance ridden by 
each passenger. Another part of the invention consists in providing the 
passengers with a cheek on their tickets by means of a suitably arranged 
dial or dials, preferably with point an tuated in unison with the 
drum or sliding box before mentioned ; this dial or dials at the same 
time indicating to the passenger the fare he has to pay. A further check 
is had where desirable on the number of passengers riding by so arranging 
the steps of the vehicle that they shall severally register a peculiar mark 
or perforation on or in ca rd or paper, when trodden on by the pas- 
senger ; the relative positions of these marks being reversed in register- 
ing a descent. By suitable mes these marks or perforations are 
made to tally with the positions of the tickets at the end of the journey, 
as found in each chamber of the drum or box. In tramway cars, or such 
vehicles as do not deviate from their course, motion may be imparted to 
the whole apparatus by means of a suitably arranged portion of the rail, 
or hanism in ti th one of the wheels. 


2463. W. A. a London, “‘ Railway and tramway sleepers.”—Dated 19th 
August, 1872. 

The features of novelty are, First, the —e of a cushion of 
asphalte between any kind of hard sleeper and the chair or rail, to pre 
vent vibration. Secondly, the employment of sleepers made of natural 
or artificial stone, and secu in a peculiar manner, with or without the 
cushion of asphalte. Thirdly, the rendering of asphalte required for this 
purpose more elastic by mixing with it fibrous matter. 


2492. G. Hasextine, London, “ Railway carriage springs.”—A communi- 
cation.—Dated 22nd August, 1872. 

The patentee — to steel spring plates double fulcra of india-rubber, 
and arranges a series of cups made of metal upon the truck frame. He 
constructs and arranges a follower frame to be applied to the upper and 
lower surfaces of the spring, and combines the l plate with 
end clasps, and interposes auxiliary india-rubber springs, and he combines 
= plates of the steel plate spring by means of end bearings and iron 

rames. 
oom. J Ciay, Yardley, Worcestershire, ‘‘ Saddles.”—Dated 23rd August, 
7 


This invention has reference to that part of a saddle called the saddle 
tree, and consiste in the said saddle Magg  Ay =p fe od 








i opening in 

in exact correspondence with the size and form of the propeller, with 

allowance for free motion and no more, thus neu’ the waste of 
a ang by the cross action of the propeller on the water, an nr the 
0) 


ree in the plane of the keel or line of the ship’s and placing 
the = a pesition of less disturbance from the action of the 
pro r. 


610. H. E, Forest, Boston, Massachusetts, U.S., “ Tools for finishing 
metallie axle blanks.” —Dated 18th February, 1873. 

This complete specification describes the invention, the object of which 
is to furnish a more simple, perfect, and a means of finish’ 
metallic axle planks heretofore or yd The formation o: 
journals upon axle blanks by means of a as heretofore carried on, 
y means of a narrow tool or series of tools, not only involved a high 
degree of skill and care, but da it of time, while at 
the same time only an approximation to a uniformity in size has been 
attained. This invention enables a mere novice in the art of reducing or 
“turning” metal to P my | or ‘‘turn” any number of axles of one 
unvarying standard size, and with a saving of at least 100 per cent. in 
time and labour, and this invention consists in a peculiar-shaped tool or 
cutter to be fixed upon a carrier that is moun and slides upon the 
bed of alathe. This cutter is formed with a d longitudinal 
inclination, by which it is not only caused to cut with a drawing stroke, 
but also to give the desired taper to the Fp emaned and this invention 
further consists in a peculiar arrangement of two or more of such cutters, 
Soak a most perfect smoothness and finish are imparted to the 
ow 
611. E. Crark, London, “‘ Raising and lowering ships and vessels.”"—Dated 


18th February, 1873. 
This plete specification describes arrangements for raising and 
lowering ships and vessels from one level to another. 


629, P. F. Micnaup, Lyons, Improvements in azxle-boxes, dc.”—Dated 20th 
February, 1873. 

The features of novelty in this invention, consist First, in the con- 
struction of axle-boxes or muffles of organs having a rotary motion by 
means of sheets of metal rolled and welded in a mould ad hoe by means of 
a mandril or punch of a suitable form and dimensions. Secondly, in the 
improvements introduced in the manufacture of the boxes and muffles in 

ing them in two parts, boxing one within the other, and connect 

them together by screwing, welding, tenons, or a bayonet method oj 

fixing, and making one or more cavities acting as reservoirs for oil, grease, 
or other lubricant, to allow of its spreading itself uniformly on the re- 
volving organ through orifices made in theinner piece. These two special 
features of the invention may be employed conjointly or independently. 
The two edges of the sheets of metal are hammered thin for welding, and 
the plate is rolled by means of a flatting mill or other process. To this 
rolled plate two ears or ribs are welded, the box is then heated to white 











welding heat, and born in the mould of desired form ; the punch is then 
inse! and ually beaten in by a vertical steam hammer or flatting 
hammer un 


it is considered the —e* perfectly effected by the 
lateral pressure. The removal of the punch is effected by a lever travers- 
ing the body of the mould, which latter may be of a s 
several pieces. When the plate is rolled many times roun 
welded together and forms a solid box. 


Class 3.—-FABRICS, 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2436. G, Bernuarnrt, Radcliffe, Lancashire, ‘‘ Carding engines.” —Dated 15th 

August, 1872. 

It consists in applying an endless apron or lattice under the cylinders 
of carding engines to take away continuously the ‘‘fly,” falling from the 
card cylinders, and roll it into a lap at the exterior of the engine, such 
“fly ” having been hitherto removed at intervals by hand labour. 


2448. S. Pratt, Oldham, Lancashire, “ Self-acting mules and twiners.”— 
Dated 16th August, 1872. 

This invention is intended to be used as a substitute for the ordinary 
“nosing motion” in self-acting mules and turners, and its object is to 
— > revolution of the spindles instantly at the close of the backing 
off before the change is made for the ‘‘ going in” of the car and the 
“ winding en” of the —_. By these means no more yarn is ked off 
the spindles than is absolutely necessary, and the point or nose of the 
cop is prevented from becoming loose or soft. The invention consists 
principally in the use of a ratchet wheel fixed to or formed with the rim 
shaft or “‘ rim block,” in combination with a click or ratchet lever, which 
is thrown into gear therewith so as to lock the “rim wheel,” and thus 
stop the spindles by the action of the ‘‘second change lever” or “ backing 
off catch” on the boot-leg shaft. The ratchet lever or click is so con- 
nected to the second change lever that it is thrown into gear with the 
teeth of the ratchet wheel the instant that the “backing off” is 
completed and before the change is effected for winding on, 


2475. O. IncHAM, Lidgate, Todmorden, Yorkshire, ‘‘Looms for weaving.”— 
Dated 20th August, 1872. 

This invention has for its object the construction of pickers in such 
manner as to form the picker “ shank” in such manner as to render the 
picker more durable and to reduce the cost of production by the use of 
**scrap” or small portions of hide, heretofore unavailable for such purpose, 
and treated as waste. 

2478. A, M. Ciark, London, ‘‘ Cotton gins."—A communication.—Dated 
20th August, 1872. 

The invention consists, First, in the general arrangement and method 
of transmitting motion to the various parts of the machine. Secondly, 
in the ay Saag of a horizontal endless travelling apron having card 
teeth for fe: the raw cotton. Thirdly, in the employment of a drum 
having small blades for regulating the feed. Fourthly, in providing one 
of the drawing rollers with a flexible ribbed eovering for clearing the 
ginning and drawing rollers. Fifthly, in an arrangement of screen for 
separating the fibres from the seeds after ginning. Sixthly, in the use of 
a division plate with flexible attachment for preventing the cleaned 
cotton passing round with the drawing roller. 


2482. J. Dopp, Oldham, Lancashire, ‘‘ Mules for spinning and doubling 
cotton.” —21s8t A t, 1872. 

This invention relates, First, to a method of governing the counter 
faller ——_ to backing off. Secondly, in an arrangement for taking 
up the slack of the backing-off chain and depressing the front faller. 
Thirdly, in an ment for governing the rise of the winding faller to 
coil the yarn on the spindle. 


2490. E. Rostron, Waterfort, near Manchester, “ Felt."—Dated 22nd 


August, 1872. 

This inventi ting the eccentric to the axle of the 
top roller of the hardening machine by an eccentric shackle placed under 
the axle of the top roller. A screw is tapped into the end of the axle, 
which screw can be tightened up when required the end of the 
shackle, a oe back lash, and communicating the desired 
positive to-and-fro motion endwise to the top roller. 


564. W. A. Gitpee, London, “ Fishing nets, &c.”—A communication,— 
Dated 15th February, 1873. 
This invention ‘ists in impro y or apparatus for 
and other similar nets, whereby the knot formed is 
known as the “hard knot” (as made when knitting 
fishing nets by the hand), by means of improved machinery or apparatus, 
the knot being formed by means of a peculiar shuttle motion and two 
breads. 


le piece or in 
the whole is 








ts in hid 








Class 4.—AGRICULTURE. 
Including Agricultural ae os Implements, Flour 


, 
2468. A. Hucnes, Brampton Ash, Northampton, ‘‘ Reaping and mowing 
machines.” — Dated 19th August, 1872. 

To enable laid crops to be cut, a number of horns are fixed to the 
front edge of the platform, projecting in front of the cutter bar, and 
downwards c to the ground, so as to raise the laid crop in advance of 
the cntters. 

2485. A. C. Bamuerr, Thirsk, Yorkshire, ‘‘ Reaping and mowing machines.” 
21st A 1872. 


The object of this invention is to i the width of the reaping cut 
The invention consists 








ping and mowimg machines 
oo i a mekiog e knife bar long enough to hold one more cutting 
Tesotlon* than is required for mowing, and in forming with the reaping 
shoe an additional finger. 


metal y~ 4,0 Some of seat of a saddle. frame is made 

hollow or flu’ by ding at all except at its front. Two pieces 661. E. P. H. Vavanan, F.C.8., London, “Shearing sheep, dc.”—.A communi- 
of wood, similar in shape to the of an ordinary saddle tree, are | cation.— Qlet Fe 1 

securely fixed to the underside of the fluted frame by screw bolts and | This invention relates to improved shearing or cli in 
nuts. said fluted frame may be made in one or more pieces by which the pressure of the movable cutting blade on 

stamping, pressing, forging, or casting. plate is maintained by the pitch of the spring forming the shear handle 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pupes, 
and House Fittings, Warming, Ventilating, dc. 
2438. T. Brovuauton, London, “Construction of roofs, d&c.”—Dated 15th 


August, 1872. 
Hollow rafters are formed of sheet iron, stamped up concave, with 
projecting the two halves of the bolted or 


flanges, where’ rafter be 

riveted together to form tee hollow rafter, which is then filled with liquid 
cement or concrete so as to form a solid rafter. 
om, 2° Emmens, London, “ Roadways, paths, d&c.”—Dated 16th August, 

Covaariet ten plates are to be used as a substructure, the channels 
being filled up with asphalte and other substances to form a top crust. 
2471. W. D Cay, Aberdeen, N.B., “ Construction of breakwaters, piers, dc.” — 

Tated 19th A sft aa “ 
pro’ specifica‘ descri! ways of building with liquid 

concrete below high water in such manner that the water shall SS 
into immediate contact with the concrete. 
2556. G. Graincer, Worcester, ‘‘ Tiles or slabs.”—Dated 28th August, 1872. 

Acco: to this invention the tiles or slabs are made hollow, and in 
the backs one or more openings are made for facilitating their 
attachment to a wall or other surface. A ve or recess is made 
the middle of the ed; 
or surface the heads 


are 
may 
be engaged ert ens tween 
them. This cement ente: recesses described binds the edges of 
the tiles firmly together. y this invention the tiles or slabs are 
attached to a wall or surface with great facility, and with a security un- 
attainable by the ordinary method of making and attaching tiles or slabs. 





Class 6,—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
2546. A. M. CuarK, London, “ Fire-arms.”—A communication.—Dated 270 


August, 1872. 
This invention consists in mounting the hammer in a recess inside of 


the gun stock and cove; the same with a perforated guard plate, the 
object being to protect the er from accidental contact when cocked. 
Also in a new form of nipple adapted to the i d lock ment ; 





also in a new manner of combining the trigger hammer and 
whereby the trigger is made to serve as a catch for locking the hammer. 





Class '7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

2445. C. F. L. Gorrrie and J. H. Scucut, London, *‘ Pianofortes.”—Dated 

16th August, 187 
The inventors make, adjust, and arrange the keys of pianofortes, 
harmoniums, and —s in such a way that at all distances from the 
front of the keys to the fulcrum or point at which the keys are balanced 
the power or weight required to act on or depress the keys is equal or 
nearly so, and the depth of the depression is also equal or nearly so. 
2447. D. Nasu, Haddenh Buckinghamshire, “ Rocking cradles.”—Dated 


16th August, 1872. om 
This invention sists in pending the cradle by rods from a bar 
supported by two uprights, between which the ie rocks. One of 
these uprights has bxed thereto a suitable clockwork, which gives an 
impulse to a pendul ted to one of the rods supporting the 











2449. H. F. Frevutet, London, “ Hats and caps.”—Dated 16th August, 1872. 
Manufacturing hats and caps out of American, japaned, glazed or other 
similar cloths by the use of steam, and suitably stiftening the same with 
. shellac, or other stiffening properties, and blacking and steaming 

e same. 

2465. W. B. Wirturamson, Worcester, and E. Hitcurn, Lincoln, “‘ Fastenings 
for boxes, de.” —Dated 19th August, 1872. 
inventi sists of additi to an of locking 
hani hereby additional security is ebtained. The lock turns on 
a screwed spindle, which carries a hooked plate inside the box, which 
en, with a staple or loop connected to the lid. After unl the 
lock itis turned and the hook released from the loop, when the box may 
be opened. A staple may be employed instead of the hook, the axis of 
the bax en; ing in the staple. 
instead of the loc with like effect. The lock may have a sliding m 
instead of a rotory motion, and may actuate sliding bolts. The 
staple may be dispensed with, and a sliding piece or catch passing throug’ 
the lock case substituted therefor; the said catch answers the purpose 
both of the lock and the additional fastening. 
2467. G. BARNLEY, Gateshead, Durham, ‘‘ Apparatus for lettering or marking 
namebands on umbrella handles, dc.” —Dated 19th A , 1872. 

The apparatus consists of a cylinder having movable type wor 
against a plain flanged cylinder covered with soft material and 
therewith. The band of thin metal is passed between the cylinders 
whereby it is both lettered and bent. The type may also be applied to a 
fixed concave surface, against which the metal band is pressed by a 
plunger to which it is attached. 

2472. J. Bropte, Bow-of-Fife, Fifeshire, N.B., ‘‘ Fastenings for gates and 
rs, dc.” —Dated 20th August, 1872. 

The invention relates in the First sme to latches and catches, and, 
Secondly, to locks and padlocks. 4 ged catch is fixed to the door 
post, from which it is caused to a bya spring, and the projecting 

of the catch is inclined and shed back into a recess in the — 
y the door latch on shutting the door until it passes behind the catch, 
and thus holds the latch. In locks, circular or curved pieces of metal are 
used instead of the ordinary w: Also in locks and padlocks the 
spring bolt or fastener, or the catch or both of them, is or are formed 
with a bevel edge, so that by pressing on the catch the bolt will be pressed 
terwards be fay see by its spring through a hole in the 
catch and thereby effect the locking. 

2474. T. Patmer, A. Rar = at 8. ey Oldham, Lancashire, 

“ Sewing machines.” —Da' ugust, 4 

This invention can be applied to se machines of all descriptions, 
but it relates more es: 'y to those of the Wheeler and Wilson SS 
Instead of faste: the cloth-plate on the body of the machine by screws 
as at present, it is fastened by means of bars, catches, or — laced at 
the back, front, side, or bottom of the machine, thereby dispe: with 
screw-drivers or similar tools, and enabling the 


difinati 








arm which carries the cloth presser, and 
as at present it is held by cam, spring, or catch, so that it can be 





turnor swivelled as required when the screw, spring, or catch is unlocked, 
and thereby facilitate the setting of the needle. 
Class 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fue 
and Lighting Materials, Preparation and Preservation of Foods 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

2434. L. D. B. Gorpon, Totteridge, Hertfordshire, ‘‘ Manufacture of iron and 

steel." —A communication.—Dated 15th August, 1872. 
This provisional cification describes the use of chloride of calcium 
and salt as a dephosphorising agent. 

2443. W. R. Lake, London, “ Puddling furnaces.”—A communication, — 

Dated 15th August, 1872. 





The inventor utilises the waste heat and gases of a dling or 
reverberatory by ese gases through a double series of 
roasting hearths, and forces all air from the blast under the entire 
length of the puddli seus Ceouh So Sie eee. ¢ introduces 
a jet of superheated com! with heated air th concentric 
7 4 near the bridge wall. He transforms the metal into steel by 
causing a jet of steam to im , in combination with suitable 


are introduced vides a pud 
reverberatory furnace with a hinged or pivo damper a‘ 
end of the air blast passage. 


2454. W. Ferriz, Airdie, Lanark, N.B., “ Furnaces.”—Dated 17th August, 


1 
This tion consists the ucts (commonly 
wana Cenae e, in a rienthy ey pig to — the 


deposition uf condensable vapours throughout the pipes, ducts, or 
Whore theyre ignited and. utlizod andthe heat requir ae 
5 Sees enatigned to but 


chemical gases, upon the fluid and a small portion of the chemicals 
Tato the cinder He Pine cakes 


solution evaporated to its proper consistency is put in moulds 
segments of &@ cylindrical ring, and the cylindrical face of each 











= 








or cylinder to 
in motion the green syrup is forced out. The next operatiun consists in 





the crystals of w brown colour, this is effected by 

filling the interstices by liquor in manner described in the pro- 
visional specification. 

2480. J. H. Jounson, London, “ Su; hot blast to furnaces.”—Dated 

2let August, 1872. ervey 4s 

This invention relates to a mode of heating blast for blast and other 

furnaces in which such a p of air quired as necessitates the 

use of a blowing apparatus, and consists essentially in the application 


purpose of the Regenerator Ponsard, described in the 
specification of the patent, = 1624, a.p. 1870, in substitution for the 


ordinary h ai itherto oe. This application admits 
of a perfectly uniform heating of the t, and effects a considerable 
saving in the cost of construction of the apparatus employed. 


2487. W. Youna, P. Brasu, Leith, and A. Scorr, Musselburgh, Midlothian, 
N.B., “‘ Illuminating gas.”—Dated 21st August, 1872. 
According to this provisional cation in the manufacture of 
illuminating gas the gas and vapours from the c' e in the retort are 
caused to pass downwards thro the heated due of a previous 
charge. In the manufacture of oil the per t gases produced in the 
retort together with the oil are, after the oi] has been separated, returned 
into the retort at the bottom. The surplus gas escapes from the retort 
into the combustion chamber and is burnt. 


2510. W. Vincent, Arborfield, Berkshire, “‘ Gas.”—Dated 23rd August, 1872. 
The said invention relates, First, to the novel construction of the 
retort. The said retort is preferably made cylindrical, and is placed 
within a portable furnace. 1t is provided on the under side with an 
external shield, to prevent its destruction by the heat. The patentee 
makes the mouth of the said retort conical, and provides the same with a 
fitted to the mouth ao that it closes the same without 
sealing. The said cover is jointed at its centre to an adjustable bar, 
which is hinged or pivoted to one side of the retort. A lever with an 
inclined piece on its end is arranged to turn on a fulcrum and secure the 
bar. Inside the retort the patentee places a removable screen for 
retaining the tar in the same. e stand pipe of the said retort is made 
taper, its lower end being considerably i in diameter than its upper 
end. The condenser is a cast iron box, which may also be mounted on 
legs or standards. The —< cover of the said box is formed with a 
number of division plates. said plates are so arranged that the 
above the water line forms an indirect passage from end to end of the 
d Bet the af id division plates the patentee ee 
agitating wheels, the same being mounted upon a bolt or spindle, which 
extends h the box. The purifier is preferably made in one piece 
with the condenser. In his improved apparatus the patentee obviates 
the neeessity of bolts and nuts or other expensive fastenings for the 
hydraulic main or condenser. 


2528. J. F. Parker and A. Wave, Birmingham, “‘Gas.”—Dated 26th 
August, 1872. 

According to this invention powdered coal dust or slack is mixed with 
powder caustic or quick lime, and the mixture heated ina retort or dis- 
tillatory apparatus, the gas given off being purified and collected. When 
petroleum is used the lime is sprinkled or saturated with petroleum, and 
the mixture heated in a retort; or the mixture of quick lime and 
gms may be mixed with powdered coal, and the mixture heated. 

ly treating coal or petroleum or coal and petroleum in the manner 
described gas having a high illuminating and heating value is obtained in 
larger quantity than is produced by the ordinary process. 


2529. H. A. Durrene, London, “‘ Preserving fruit.”—A communication.— 
Dated 26th August, 1872. 
To carry out this invention the fruit to be preserved is placed in a 
vessel in layers, alternating with layers of powdered white sugar on 
which alcohol is poured. 


2576. G. Spencer, London, “ Purification of coal gas.”—A communication. 


—Dated 30th August, 1872. 
Consists in methods and apparatus for purifying coal gas by friction 
and without use of water. ‘the gas is brought ‘ton the main intoa 
vessel which divides its volume and thence into a vessel contaiuing tar, 
from which it passes through a series of pipes, up the first pipe, and down 
the next, so on through the series, thence in a purified state to the zas 
main ; each of the vertical pipes is provided with a scrubber and with a 
series of corrugated plates in the length of the pipe. 














Class 9,—ELECTRICITY. 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


2483. B. Huwr, London, “ Physiological or ‘button’ battery.”—A communi- 
cation.—Dated 21st August, 1872. 

This invention consists in adjusting buttons or discs of copper or silver, 
and of zinc or alloy (or their ——- in dissimilar metals) upon a 
flexible insulation as a base, with metallic connections upon the back, 
the whole being arranged and constructed so that the batte 
—_ and durable, and capable of being worn any uneven s' 

ly or limbs. 


is made 
lace of 





Olass 10.—_MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


2374. R. Wictis, London, “ Clipping herses and other animals.”— 
Dated 9th August, 1782. 

This improved ap; tus dispenses with a direct right or left-hand 
lever operating on the cutters, and effects the requisite action by 
— of an ment cyt ng 3 or a on the — of the ane 
and on a segmental rocking yy which means rapid action, clear- 
ness, and sharpness of cut, are effected without straining the hand of the 
operator. 

2376. F. W. Scorr, Knutsford Vale, West Gorton, Lancashire, “‘ Belts or 
bands for colliery winding, suspension bridges, dc.” —Dated 9th August, 


1872. 
Instead of the wire rope hitherto used for colliery winding and other 
gespesee, Ad band is made com of two or more layers of 
t 





steel, ron, or other suitable metal, and of a thickness or 
breadth acco: to the purpose required. When practicable the strips, 
layers, or plates the belt or band are as made of one piece, 


but when required to be of excessive length, two or more strips of metal 
are joined together according to the desired length by brazing, welding, 
or riveting. It will not be always necessary to fasten the strips, layers, 
or plates together, but when desired they may be secured by clips, rivets, 
or any othersuitable means. This metal belt or band is peculiarly appli- 
cable to the construction of suspension and similar bridges. 

-_ M. Apvams, London, “‘ Solution of triangles.”—Dated 9th August, 

This provisional specification describes an instrument consisti 


of three graduated rods and two graduated arcs, which, by means 0! 
the necessary data, may be set so as to determine the dim of any 
le. 


2383. J. J. Bopmer, Sheffield, Yorkshire, “ Machinery for sharpening 
tools.”—Dated 10th August, 1872. x - 

flat piece of extra hardened cast steel with a handle ; 
the — which are clean and sharp, the 


2385. T. J. Denne and A. Hentscuet, London, ‘‘ Waterproofing.”—Dated 


10th fon 1872, 
Making ics waterproof by a new composition of materials. 
Suffolk, “ Raising or lowering casks.”— 


tus or mechanism is arranged for 
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The front of the hood is with of The j iron trade . G. J. Barker), Mr. W: Willi d oth 
wef Pr int by ae of valued J t p> Gis iF. er), Mr. Walter Williams, and other 
on inner side hood. For r as : present. , 
securing the « eer end hood i om the head of the wearer the inventor Ironstone has increased in price about 16 per cent., and this 
uses straps. The aforesaid cover is provided with a three-way tap, 


ig a! 
sphere may be opened or closed when desired. If the above described 
apparatus is to be used in connection wee 0 Sang cosas See 
carried at the back of the wearer, the inventor applies tubes of vulcanised 
india-rubber or other flexible material to the or omnes speane 


connect the same with the air-bag. Instead of ha the a tus 
with a portable air-reservoir or bag as above described, » 


inlet valve may be connected by a flexible tube to a fixed reservoir. 
the inventor may use a flexible pipe or tube long enough to extend 
beyond the vitiated atmosphere. Instead of being provided with any of the 
above contrivances for insuring a supply of pure air, the said apparatus 
may also have the face cover provided with a filter, which permits the 
sw of air to be drawn directly from the surrounding atmosphere. This 
filter filled with alternate layers of various absorbent mate’ b 


2401. T. Josern, Treherbert, Pontypridd, Glamorganshire, ‘‘ Method of 
cooling mines, dc." —Dated 12th August, 1872. 

Com air or air under pressure is stored and discharged into 
the place or structure to be cooled, ventilated, or relieved of heat, steam, 
or smoke. 

2406. B. Hunt, London, “ Refrigerating apparatus for ships or vessels, for 
— carriages or cars, &c.”—A communication.—Dated 13th August, 
1872. 

This invention relates to an improved refrigerating apparatus which 
consists mainly of a casing containing any desired num of ice-boxes, 
each by pref in ication with a separat rigerat: 
chamber, in which the articles to be treated are placed. Between the 
ice-boxes and the casing are side passages in communication with other 

8, with the ice-boxes, and also with the refrigerating chambers. 

All the ice-boxes communicate through grated bottoms with a drip (com- 
mon to all of them), from which the waste water is carried off by a long 
trough and pipes, all foreign matters being cleared from the former by a 
chain having discs attached thereto. Exhaust passages are formed under 
those above mentioned, in communication with the exhaust opening of 
the fan-blower, to prod when y a forcible current of air, the 
discharge openings thereof communicating through pipes with an 
opening in the casing. 

2408. J. Horton, Glasgow, N.B., ‘‘ Cooling the tools for turning and planing 
metals.”— Dated 13th August, 1872. 

The nature of this invention consists simply in  -~ the water, or 
other liquid used for cooling the cutting tools o! auieg lathes and 

es while cutting malleable iron and other metal articles, 

a jet up into the space between the cutting face of the tool and surface 
of the metal being cut, and the use of a suitable nozzle for that purpose, 
all so as to make the jet reach and impinge on the thin cutting _ of 
the tool direct, and thus keep it cooler than when the water is allowed 
only to fall on the outer or upper part or face of the shaving and tool as 
heretofore. 

2409. J. Pincues, London, “Presses for embossing, stamping, perforating, 
é&c.”-—Dated 13th August, 1872. 











The invention consists, First, in a peculiar arrangement of cam and 
crank for producing the up and down movements of the press y= 3 | 
and, Secondly, in making the die and counterpart so that they will 
emboss and perforate at one operation. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


IRON AGAIN ADVANCING : The new quotations —-GREAT INQUIRY FOR 
IRON IN BIRMINGHAM YESTERDAY—PiGc IRon: The quotations 
unexampled—THE EXPECTATION OF IRON MERCHANTS AS TO 
PRICES YET TO BE PAID—PROBABILITY OF GOOD TRADE AT THE 
HIGH PRICES—THE MINES DRAINAGE SCHEME: The great 
importance of success—TRONSTONE: Its price : Effects upon the 
pig iron trade—T ut FUTURE IN A FINANCIAL SENSE—ENGINEER- 
ING AND FOUNDRY WORK : Great demand for all castings : The 
orders in the market—BRIDGE AND GIRDER MAKING: Orders 
refused—BOILER AND GASOMETER WORK—RAILWAY DEMANDS 
FOR IRON AND STEEL GOODS—RAILWAY WAGON TRADE: The 
inquiries —THE CHANGES IN THE PRICES OF HARDWARES. 

THE iron trade}in this district has again arrived at a condition 

which justifies very high quotations. The dearness of all mate- 

rials, and the very little work that operatives will do, and much 
pressure on the part of consumers, together leave to the iron 
masters no alternative but still further to strengthen their posi- 
tion. Circulars issued by the Earl of Dudley and Messrs. Barrows 
and Sons, which reached consumers on the 1st inst., announce 

‘* that further orders for finished iron must be subject to special 

arrangements. That the leading makers in South Staffordshire 

should now have virtually withdrawn all former quotations is | 

very significant of the state at which the trade has arrived. The , 

iron merchants, acting upon these announcements of the makers, | 

have in their turn issued their circulars also. Therein they ; 
advance 20s. on bars, rods, and hoops, and 40s. on sheets. These | 
quotations assume bars to be £15 at the works, and sheets | 

(singles) £20. 
The quotations of the best sheet makers are the usual increase 

upon this last mentioned figure. B. singles, are £21; B. B. £22; 

and B. B. B. £23 10s. ; B. charcoal are £28 10s. ; and E. B. char- 

“Thr cevesent eaten 3 Ch B h 

ere was a great inquiry for iron on ‘Change in Birmingham 
to day (Thursday). Alike merchants and consumers were anxious 
to get their wants supplied. The former were trying hard to 
induce makers to accept prices under quotations, but makers were 
very firm ; and in other than very rare instances they had, when 
they could place orders, to place them at higher figures than had 
ever before ruled at the pogianing of March. The makers of the 
commonest bars stoutly demanded £14, and for a second-class 
sample £14 10s, had to be given. The makers of all kinds of the 
lowest class of singles asked £20, whilst the best houses would 
generally accept £21, which merchants held back from giving, 
notwithstanding that £22 was being hinted at as probable at no 
remote date. Plates were not easy to get. 

Pigs are very dear. Cinder pigs are firm at £6; all mine hot 
blast are quoted at £8 (when a quotation can be got), and cold 
blast, which is nominally £9, was quoted at £9 5s. and £9 10s. 
These are _—“ + quotations ; but higher prices will rule 
by and by. Very little pig iron is to be had for immediate use. 

It is the conviction of the iron merchants that ironmasters will 
quickly decline to t orders at any other prices than those 
which may prevail at Birmingham quarter-day meeti That 
meeting will come off on the 10th of next month. e have, 
therefore, before us some five weeks, during which it will be very 
difficult to obtain quotations from first-class houses. Makers know 
well the effect upon the business of the inability of the merchants 
to quote a price to their buyers who are seeking specifications. 
It is, therefore, to be inferred that the ironmasters can see their 
way to do without much more business until the five weeks men- 
tioned have elapsed. It would not rise us if at Birmingham 

uarter day bars should be quoted at £16 ton, and singles £24. 

that event the maximum prices obtained last year will have 
been hed this year just three months earlier. Are 
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London, “‘ Manufacture of matches.” —Dated 10th 
August, 1 
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consumers of iron in greater need of the articles than they were last 
year? If they arenot, then we know what will be the issue. The 
entire ee ¢ orders “—" the —— July, and _ 

subsequent great depression, us what t issue ma 
Inasmuch, however, as there will remain before the trade, after the 
meeting, the three months during which 
the most pressing of any other 
rer a year the future — not be mee as 
80 @ prospect as w e rates e 

a yey . To-day, me, the on 

‘ore us six months of i output, but 
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Bill, which has already been 


read a second time in the House of Lords, The chairman of the 


coming simultaneously with further increase in the price of coal, 
has made pig iron the price it is. This, however, is not the only 
influence upon the pig iron trade tending to an advance of prices. 

The finished iron trade having declared higher prices, consequent, 
they say, upon the rise in coal and pig iron, the pig iron makers 
are sure to follow suit, and declare their prices higher in the 
customary proportion. Thus, as in the case of the price of coal 
and colliers’ wages, the advances in finished and in raw iron will go 
on acting and reacting upon one another in a see-saw style, which 
will be stopped only by prices having got up to a height that will 
utterly crush alldemand. Then they will begin to tumble down 

in, if not pell-mell, still in a manner to occasion no little alarm. 
This state of things is being discussed, and already thoughtful men 
are casting about to ascertain how they may discount it. But the 
issue is not likely to be so disastrous in a financial sense as would 
have attended similar reverses a few years ago. The financial con- 
dition of the district is altogether much sounderthan for many years 
past. There is plenty of business being done in bills, but the paper 
is not of that worthless class which wrought so much havoc seven 
years ago. As a rule the paper held, alike by bankers and by 
private traders, is such as should afford very little cause for 
anxiety in anticipating any such issues as those to which we 
have alluded and that are deemed unavoidable. 

Most of the engineering and foundry concerns are actively em- 
ployed. Ordinary mill and forge castings are firm, at an aver: 
of £13, and ordinary chilled rolls are from £20 to £25 a-ton. e 
heavy iron pipe founders are busily engaged. One well-known 
works in the district has sent out a larger quantity of work this 
last week than during any similar period for many years past. 
What, however, will be the effect of the high prices that have now 
to be quoted, and the still higher prices that must yet prevail, is 
not quite clear. Certain it is that whilst the new trade is not so 
large as could be desired, still it does not display so perceptible a 
falling off as might have been expected. The Davenport Water- 
works are seeking tenders for 328 yards of pipes, 2ft. in diameter ; 
also 300 yards of 3in. diameter; likewise yards of 12in. dia- 
meter. The Aberdare Local Board want to give out specifications 
for 826 tons of ordinary pipes, from 9in. to 3in, diameter, together 
with thirteen tons of special pipes of various sizes. 

The bridge and girder makers are receiving many inquiries for 
quotations. Upon the list is one for the ironwork of a swing 
bridge across the river Hull, which the Local Board of Health and 
urban sanitary authority, Kingston-upon-Hull, are empowered to 
construct. So difficult, however, is it for makers to quote with 
confidence owing to the high price of fuel, and the impossibility of 
getting some of it at any figure, that there are numerous instances 
in which the specifications and the plans are being returned with 
the regret of the firms that they are unable to quote in the pre- 
sent disorganised condition of the trade. 

Inquiries continue to arrive at the boiler and gasometer works. 
The Trinity Board want 146 iron cisterns, each to hold 100 gallons. 
A telescopic g ter, 100ft. in diameter and 23ft. deep, is 
wanted by the Chorley Commissioners. 

Amongst the few railway inquiries now in the market is one for 
600 tons of double-headed iron rails for the Belfast and Northern 
Counties Railway. The East India Company also require loco- 
motive steel tires and a quantity of iron ; the number and quan- 
tity has not yet transpired. 

The different railway wagon companies keep busy, nor is there 
any probability of yt Bn. within a reasonable time. 

The rapid advances in the price of iron continue to influence the 
quotations of hardware manufacturers. Iron wire (both plain 
and galvanised) is £1 per ton higher, and a similar advance has 
taken place in malleable and cut nails. Heavy hinges have 
advanced as much as £2 5s, per ton. The discount off spades and 
shovels has been reduced 5 per cent., and that off cut axes 7} per 
cent. Tlantation hoes have advanced 5 Pt cent., and axes 10 per 
cent. Among the current quotations of lock firms are fine plate 
45 per cent., best ditto 35 per cent., and best best ditto 25 per 
cent. off list. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

GLASGOW IRON MARKET: High prices and reduction of stocks 
Extreme rates for makers’ brands--SHIPMENTS AND IMPORTS— 
THE MALLEABLE TRADE—WANT OF SPECULATION IN GENERAL 
TRADE—STAGNATION AND SHORT TIME IN THE FACTORIES—THE 
COAL TRADE: The miners getting their demand ; The scarcity 
and dearness of coals leading to economy. 

THE continuous drain that has now existed for some months upon 
iron in store has reduced the stocks to 85,795 tons, being 7910 tons 
less than at the beginning of February. Warrants are at present 
in circulation for 70,600 tons. The warrant market has fluctuated 
considerably during the week, but prices are still about the 
highest given in last report. Towards the end of last week 145s. 
were reached, with a firm market. On Friday business was quiet, 
with a moderate number of transactions at from 143s. 6d. to 
144s. 6d.; whilst on Monday business opened firmly at the latter 
quotation, but prices receded to 142s. 6d., and p Rood buyers, 
142s, 9d., sellers, 143s. A moderate business was done on Tuesday 
at 141s. 3d. to 142s. 6d., closing a little dearer. 

Makers’ brands are steadily maintained at the former high 
rates :—Gartsherrie, No. 1, 167s. 6d. ; No. 3, 145s. ; Coltness, 
No. 1, 167s. 6d. ; No. 3, 146s. ; Summerlee, No. 1, 167s. 6d. ; No. 
3, 145s. ; Carnbroe, No. 1, 155s. ; No. 3, 145s. ; Langloan, No. 1, 
170s.; No. 3, 145s.; Calder, No, 1, 1658.; No. 3, 145s. ; 
Glengarnock, No, 1, 155s. ; No. 3, 145s, ; Eglinton, No. 1, 145s. ; 
No. 3, 142s. 6d.; Dalmellington, No. 1, 145s. ; No. 3, 142s. 6d. ; 
Carron, No. 1, 165s.; Shotts, No. 1, 160s.; No. 3, 145s. ; 
Kinneil, No. 1, 150s. ; No. 3, 145s, 

The shipments, although smaller than at the same period of last 
year, are ein proportion to the production and limits of the 
trade. For the week ending lst March they amounted to 12,144 
tons, being 168 less than in the previous week, and 4087 below 
those of the corresponding week of 1872. The imports at Grange- 
mouth of enemy pig iron amounted to 1100 tons, being 
less than half those of the previous week, and 975 below those of the 
corresponding week of last year. Universal dulness prevails in the 
malleable trade, and prices of all kinds of finished iron have 
been increased. Were the mills in a position to get adequate sup- 
plies of the raw material at anything like reasonable rates, the de- 
mand would be sufficient to keep them tolerably busy. on- 
sumers are, however, keeping back as much as possible, and there 
is a general disinclination to embark in new contracts. 

speculation there is absolutely next to none in any branch of 
industry, capitalists preferring to leave their money in investments 
where only small interest is obtained, rather than risk it in trade. 

The co uence is that rumours of stagnation are current every- 

where, and very little is being done in manufactures, In Glasgow 

a number of the factories have either commenced or are on the 

eve of beginning to run short time, and it is feared that a good 

deal of suffering will be entailed on workpeople in consequence. 

The coalmasters are now generall cumeeding an advance of Is. 

day to their workmen, and the disputes in most places have 
m arranged. They prefer to do this rather than remain idle 
when there is so great a demand for coals that almost any price 
can be had. In the district of Kilmarnock, where the ers 

have had 1s. per day added to their wages, coals have been ad- ° 

vanced from 2s. to 3s. per ton, and an equal rise has taken 

at Johnstone and in other localities. The household supply in 

the larger towns is now more extensive, but prices have been fully 


maintained. 

The value of dross is so great that consumers are much embar- 
rassed, and numerous devices are being resorted to with the object 
of securing economy of consumption, I have heard of several 
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instances in which this has been done with results little short of 
astonishing, and by which it has been shown that a great deal of 
unn waste had formerly taken place, For instance, in a 
large work where steam is extensiv q were for heating 
purposes, the managers have _ recently turned their attention 
to its greater utilisation, and have succeeded in accomplishing an 
equal amount, 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


BUSINESS ON THE MANCHESTER EXCHANGE: Advance in the price 
of iron ; Continued activity in trade—THE OVERTIME QUESTION 
IN MANCHESTER — THE COAL TRADE AND FUTURE PRICES: 
Advance in wages. 

THE improvement in the amount of business doing in the iron 
trade of this district, noticed last week, appears to be pretty well 
maintained. Although the very high prices now ruling naturally 
cause some hesitation on the part of purchasers, there is an active 
inquiry, and the transactions on the Manchester Exchange have 
been to a very fair amount. In pig iron an advance of from 2s. 6d. 
to 5s. per ton has taken place during the week, and No. 3 foundry 
iron is now quoted as high as 132s, 6d. to 135s. per ton, delivered 
here. Notwithstanding this, several large orders have been placed 
for deliveries extending over the present year. Stocks are so low 
that consumers are forced into the market, and in manu- 
factured ironmakers of bars, hoops, and sheets are gene- 
rally so fully engaged that they decline to quote for deliveries 
extending over any a gg period, preferring rather to take 
their chance of the market. For ordinary crown bars as much as 
£14 10s, per ton is now being asked, and business doing at £14 5s., 
but in some quarters prices under this are accepted to secure large 
orders. For hoops about £15 is being asked, and sheets are quoted 
at from £19 10s. to £20 per ton. 

In the various iron manufacturing districts there is not much 
change to notice. The forges in South-west Lancashire continue 
extremely busy, and all the branches of the finished iron trace are 
actively employed. In the north-west districts, although the 
advance in the price of steel has made buyers cautious, the output 
is still considerably below the demand. The new iron works are 
being rapidly pushed forward, another furnace has been blown in, 
and others are in course of completion. 

The overtime question amongst the engineers of the Manchester 
district is now being thoroughly gone into. A deputation from 
the London executive is over, and the men are this week holding 
a meeting on the matter. The only question now in dispute is 
that the masters hold that 54 hours for the week shall be worked 
before overtime is allowed ; while the men, who feel very apr 4 
on the matter, demand that it shall be reckoned after eac 


day. 

a the demand for coal all through the Lancashire dis- 
trict is still considerably in excess of the get, there are indications 
that the highest point in prices has now been reached. During 
the past week advances have been made in most of the districts 
in S.W. and N.E. Lancashire, ranging from 1s, 8d. to 4s. per ton, 
but these will in all probability be the last, and it is a fact of 
some significance that in many cases the price of engine fuel, in 
which really the chief scarcity exists, remains unchanged, as the 
colliery proprietors are perceiving that these inflated prices must 
in their effect upon trade ere long tell upon themselves, 

In many of the colliery districts there has, consequent upon the 
recent upward movement in prices, been offered an advance of 10 
per cent. in wages to the men. In some districts this has been 
accepted, but in others the men are demanding 15 per cent. No 
serious differences are, however, expected to arise. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


GENERAL REMARKS ON THE STATE OF TRADE—BESSEMER RAILS AND 
LOCOMOTIVES—THE PRICE OF SWEDISH IRONS : Supply and price 
of Spiegeleisen—EDGETOOLS—THE SOUTH YORKSHIRE ESTA- 
BLISHMENTS—PRICE OF GAS AT BARNSLEY—CUTLERY—THE PRICES 
OF COAL AND COKE--A WAGES DISPUTE AT UNSTONE. 


SrNcE my last communication was penned I have little of import- 
ance to add to what was stated therein. The bulky trades were 
hardly at any time busier on general work, and more especially on 
rails, tires, axles, fishplates, &c., than they now are, and as a neces- 
sary consequence they are the better enabled to stand out for 
higher prices, 

The United States, Canada, India, Egypt, and certain of the 
larger colonies, are taking large lots of Bessemer steel rails, and 
Brazil, Egypt, and India take a fair quota of locomotives, 

The recent advances in Swedish iron appear likely to be followed 

up quickly by others, and the file manufacturers of this town, 
as well as other industries, will be considerably incon- 
vienced thereby. Current rates f. o. b., at Gothenburg were given 
in my last week’s notes, but I am since informed that forward 
deliveries are not to be had under £19 5s. to £20 for bars ; £10 to 
£10 7s. 6d. for grey charcoal pig; and £15 to £16 for unwelded 
blooms—all f. 0. b. at Swedish ports. For some years past a very 
considerable quantity of spiegeleisen has been imported into this 
country for the use of Sheffield manufacturers, mostly by wa: 
of Rotterdam. Latterly the American houses have competed wit 
English buyers for this material, and have consequently forced 
prices upwards to a large extent. Present quotations are £15 to 
£15 10s, f. o. b. Rotterdam, with an intimation that these rates will 
not improbably be superseded before autumn arrives. Edgetool 
manufacturers are still in receipt of good colonial, continental, and 
American orders. Australia is one of the best customers we have in 
this branch, and is now taking heavy lots of such goods asaresuited to 
the requirements of a half-developed country. In the South York- 
shire district all the larger establishments—such as Messrs. Dawes 
(Elsecar), Newton, Chambers, and Co. (Chapeltown), Cammell and 
Co.’s Works (Penistone), and others—are fully employed. Foundry 
work is in well-sustained request, and a large business is being 
done in colliery and general machine castings. 

The Barnsley Gas Company are, it is said, about to advance the 
price of gas to ordinary consumers 3d. per 1000 feet, and 10s. per 
street lamp to the corporation, notwithstanding the fact (at least 
it is also so stated) that the company are obtaining their coal at 
5s. 6d. per ton under contract. 

The cutlery trades are just now not quite so brisk as they have 
hitherto been, especially those houses engaged in the American 
trade. The fall trade has been worked{out, and the spring business 
is only just setting in, so that some firms are somewhat slack. 

The rise in coal prices, alluded toin my last week’s communication 

as being probable, took place on Saturday, March 1, and varied in 
amount from 2s. to 4s, in South Yorkshire, and from 3s. to 
6s. in East Derbyshire, on certain qualities. Coal for steel con- 
verting is particularly difficult to obtain, and is dearer in propor- 
tion than it has hitherto been. A leading firm having collieries 
four or five miles from Sheffield (the Sheffield Coal Compan 
now quote as follows, net cash per ton of 21 cwt. at the pit anath: : 
—Picked branch coal, 27s. ; best Borley silkstone, 25s, ; screened 
silkstone nuts, 20s. ; screened seconds coal, 22s. ; and coke breeze, 
15s. Another colliery firm quotes unscreened coal at 15s, 5d. per ton, 
and screened 17s, 6d. The advance has since been made pretty 
general, and may not improbably be followed by another very 
shortly. House coal is, if anything, in easier supply ; but engine 
‘fuel is exceedingly scarce at a co ding price. Coke is sup- 
plied in quantities pretty near level with the demand for it, at 
quotations approximating closely to those given last week. At 
Messrs, y’s Unstone colliery a idling exists with the men 
as tothe payment to be made for “‘riddling” or screening slack 
coal, but is not likely to be of long duration. 

On Tuesday a very important and largely attended meeting of 
South Yorkshire colliery proprietors was held at Barnsley for the 


purpose of considering the demand made by the miners for an 
advance of 20 per cent. Mr. Stewart (Lundhill) was voted to 
the chair, and there were present representatives from every 
colliery in the district of any importance, including Finder Oaks, 
the Oaks, Darley Main, Stafford. 2 Main, Silkstone, Duke of Nor- 
folk’s, the Holmes, Roundwood, Waleswood, Mount Osborne 
Lundhill, Wombwell Main, Woolley Denaby Main, Thorneliffe and. 
Chapeltown, &c. The Chairman condemed most emphatically the 
assertion made by Messrs. Cockerell, in their recent letter to the 
Times, that coal was 30s. per ton in South Yorkshire, at the pit, 


and the anaeng cncenw denied that such was the case. On the 
contrary, the Barnsley coal in January averaged 18s,, and in 


February 16s. to 22s, per ton, as has been recorded in our price 
list from week to week. The employers after some discussion 
offered the men arise of 124 per cent. which offer will be laid 
before the council of the Miners’ Association. The West York- 
shire coal owners met at Leeds on the same day, and decided to 
offer their men 10 per cent. instead of the 20 per cent. asked for. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE-—THE COAL AND COKE TRADES— 
THE IRONWORKERS AND THEIR WAGES—STRIKE OF IRON- 
MOULDERS AT MIDDLESBROUGH. 

THE iron trade of the Cleveland district remains in an unsettled 
state. Iron is scarce and high-priced, and buyers content them- 
selves with purchasing barely sufficient to meet their immediate 
requirements. There was again a very small attendance on 
*Change at Middlesbrough on Tuesday, and scarcely any business 
was done. Many makers are now asking the following prices for 
pig iron:—No. 1, 130s.; No. 2, 125s.; and No. 3, 122s. 6d. The 
general quotation for No. 3, however, is still 120s. for early de- 
livery. ‘he better qualities of iron are very difficult to get, but 
owing to the irregularity in working the blast furnaces the 
lower numbers are more plentiful. The shipping season arriving, 
there is a pressing demand for all kinds of pig iron for the 
Continent. There is a fair amount of work on hand at the 
finished ironworks throughout the North of England. Rail 
orders are not so numerous as usual. The Americans, who buy 
largely of Wales, are holding back until the unfortunate struggle 
between masters and men is settled. Although rails are quoted as 
high as £13 per ton, I know that they can now be bought in 
Middlesbrough at £12 5s. per ton. A great many puddling 
furnaces are idle, and are not likely to be re-lighted until fuel can 
be purchased at a cheaper rate. 

The coal and coke trades remain firm. For unscreened coals 

21s. per ton is being asked, and best coals are quoted 25s. to 26s. 
per ton. Coke is quoted 45s. per ton, and it is difficult to obtain 
regular and sufficient supplies at that price. The coal owners 
hope that the extra demand occasioned by the shipping season will 
enable them to maintain high prices. 
At the end of this month the wages of the ironworkers of the 
North of England will again be re-arranged. Up to that time they 
were fixed by the board of arbitration. As all classes of workmen 
in various parts of the country are asking and obtaining advances, 
it is expected in some quarters that the ironworkers will request 
another rise, Should they do so, it is probable that there may be 
a great deal of difficulty in dealing with the matter. Owing to 
the high prices of materials the manufacturers cannot carry on 
their works at a profit if they have to pay higher wages to their 
men. As it is, the cost of fuel and pig iron is so heavy that 
several branches of ironmaking are restricted. 

On Saturday last the ironmoulders employed at Messrs. 
Hopkins, Gilkes, and Co.’s works, Middlesbrough, came out on 
strike on account of three non-union men making certain pipes at 
a rate which the unionists allege is under trade price. The workmen 
placed their grievancesin writing before the firm, andreceivedareply 
as follows :—‘‘(1) That the appliances we have provided formaking 
the heating stove pipes are so complete that the price now paid is 
as good as the price that used to be paid. (2) That the men 
objected to by you saw the work and the tools before they con- 
tracted to make the pipes ; that they are perfectly contented with 
their engagement, and are not working long hours. They are 
earning net wages—after deducting lost pipes—ranging from 
9s. 6d. to 11s. per day.” The men refuse to return to work. I 
hear that they are negotiating for a foundry in Middlesbrough, 
which, if they obtain, they intend starting on the co-operative 
principle, 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE GREAT STRIKE—REOPENING OF COLLIERIES AT BLAINA— 
ANTICIPATED STARTING OF BLAST FURNACES AND MILL—THE 
IRONWORKERS’ ASSOCIATION AT MERTHYR TyDVIL : Recommen- 
dation of Mr. Kane to resume work—OBJECTION OF THE UNION 
IRONWORKERS— ENERGETIC PROCEEDINGS AT DOWLAIS—PARTIAL 
RESUMPTION OF WORK MONDAY NEXT—MESSRS BROGDEN: 
The colliers at Aberdare and Rhondda—FvutTILE EFFORTS OF 
IRONWORKERS AT EsBBW VALE AND RHYMNEY—TREDEGAR 
IRONWORKS—THE BuTE HEMATITE MEN: Explosion of a loco- 
motive — CARDIFF AND NEWPORT EXPORTS—NEW COAL ENTER- 
PRISES ~THE SOUTH WALES COALFIELD—EFFORTS TO PRESERVE 
PLYMOUTH LEVELS. 


THE great strike in its ch phases now bears at last a hope- 
ful aspect, I have long shown that if the colliers could be 
induced to yield, there would be little difficulty in persuading the 
ironworkers to follow the same course, and the results at Blaina 
are confirmative. Four collieries were started there this week, 
and before the week closes it is expected that one, at least, of the 
blast furnaces and one of the mills will be in operation. The 
movement was carried out in defiance of the Union, and though 
the Union leaders affect to make light of the matter, it is never- 
theless a great fact, and will have an important effect. Mr. Kane 
and others connected with the Ironworkers’ Association met at 
Merthyr Tydfil on Friday, and passed resolutions not to resume 
work on the arbitrary terms offered ; but on Saturday, at a dele- 
gate meeting, quite a contrary view of the case was taken. 
The modified resolution was, ‘‘That under all the circum- 
stances of the case it would be advisable for the ironworkers 
to resume work.” By so doing it was thought a better 
feeling would be maintained amongst masters and men, and 
the great destitution prevailing would be lessened. This 
resolution was conveyed to the ironworkers belonging to the 
Union, with a request that they should meet and deliberate upon 
it. This they did, and repudiated it, much to the distress of the 
vast body of ironworkers, who were anxiously looking for a settle- 
ment, This week a vigorous step has been taken in antagonism, 
and I am glad to be able to state that a portion of Dowlais Works 
will be re-started this or earlynextweek. The movement wasbegun 
by a few of the ironworkers, who waited upon the agents, and 
asked if, in the event of their — a few men together who 
would accept the terms offered, would a portion of the works be 
re-started? A reply wasgiven in the affirmative, and as soon as it 
was noised ab’ tj names were being taken of men ready and 
willing for work, applications poured in. This gave the desired base 
of operation, and a large meeting was held on Tuesday evening 








attended solely byironworkers, whenit was resolved to go in to work, 
accepting the masters’ offer of three week’s reduction, and then a 
return to the old rate; but it was hoped that only a fortnight 
would be insisted upon. On W y morning the decision of 
the meeting was handed in to the agents and and work 
was resolved upon for Monday next. In the meantime the appli- , 
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is anticipated most, if not the iron- 
workers will be at their work, F ge ‘ 


The works of Messrs. Brogden continue in full employ, and if 


statements are to be relied upon, the men are wor in @ very 
satisfied frame of mind. A collier from the Merthyr di who 
had been working there three weeks states that he earned 
£5 17s. 6d., worked eight hours a day, and now weighs 13 Ib. 
heavier than he did when he commenced work there! There is 
no question but that the colliers in some districts are doing well, 
but in the Aberdare and Khondda Valleys, where the great mass of 
the ironwork collieries are located, the earnings are inconsiderable 
owing to the crowded state of the pits. What with train fares 
weekly, extra cost of lodgings, and Union levies, the working col- 
liers are not much better off than the non-workers, who are sub- 
sisting on Union dole. This state of things cannot last long, and 
though the union cry is as loud as ever for no surrender, it is cer- 
tain that the men must give way, partly impelled by necessity, 
and partly by the certainty of nearly trebling, their earnings. 

Efforts have been made at Rhymney and Ebbw Vale to follow 
the Blaina movement, but not at present with success. At Ebbw 
Vale, Mr. Jordan, mineral agent, had an interview with the men, 
but not with any satisfactory results. At Rhymney a ballot was 
taken with the following result :— For resuming work, 20; 
against, 331. This again may be termed a hole in the corner 
meeting, as the ironworkers of Rhymney represent many thou- 
sands. The Rhymney Company are understood to have been 
bidders for Tredegar Works, but Mr. Elliot Powell (Duffryn 
Company) came the nearest to the purchasers. There has been a 
dispute amongst the miners employed by the Bute Hematite Ore 
Works, Liantrissant. A meet ng of the unionists having been 
held, it was decided to apply to the management, and insist upon 
all non-unionists being discharged. This was properly refused. 
Upon this the unionists at once struck. 

A serious accident se" on Friday. One of the locomotive 
engines belonging to the Aberdare and Rhondda pits burst 
through inattention. Many workmen were scalded, and one 
severely. The tube burst from want of water. 

The coal exports from Cardiff during February were far above 
the average, 226,577 tons of coal, 58 coke, and 7563 tons of patent 
fuel were sent foreign, 91,773 tons of coal coastwise, and 315 tons 
coke. Iron exports amounted to 6669 tons only. Newport 
exports were as follows :—20,534 tons of coal foreign, 61,394 
coastwise, 26 tons coke foreign, and 60 coastwise. 

The new coal pit of Nixon has now been sunk to half the depth 
required. The work is very substantially done. Another com- 
pany, Harris and Co., with Mr. Southram, as manager, has been 
started lower down the valley, and these, we understand, are the 
first efforts in the bed of the South Wales coal basin. An autho- 
rity stated lately that the coal of South Wales will be exhausted 
in fifty years. This isan utterly childish statement, The coal 
workings hitherto have been on the margin. The vast coal bed is 
almost untouched. : 

The coal yield continues large, and prices are still ascending. 
Good bituminous coal is getting scarce, and is now quoted at 34s., 
so that, as I was informed by a coalowner this week, the prices of 
steam and house coal are now fairly equalised. Thousands of tons 
of coal thrown away with the waste is now eagerly sought after in 
this coal famine epoch, and the distress of the people is somewhat 
alleviated by having such a source. The Plymouth Company, to 
prevent the be from being entered, have barricaded the entrances 
with trams, otherwise the people would have helped themselves. 
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VIADUCTS ON THE WHITBY, REDCAR, AND 
: MIDDLESBROUGH RAILWAY. 

Amonest the economical devices in construction which | 
the use of iron enables the engineer to introduce into the | 
ice of his profession, we are ever on the alert for any | 

novel application of material —— economy is effected, 
construction simplified, or stability ensured. Cheap rail- | 
ways are not alone to be obtained by improved stock and 
high tractive locomotive power, admitting of the employ- | 
ment of light permanent way, and the adoption of steep 

ients. A crowd of minor adjuncts enter into the con- 


struction of a railway, and every step, however slight, 


that if for aan sake we take a maximum of 130 tons, 
and regard the compressive co-efficient of iron as five tons 
per sectional inch, we would require but 26in. of area in a 
pier ; two 4in. bars would carry the whole load. A mo- 
ment’s consideration of this fact will show what an extra- 
vagant proportion of the iron generally used is employed 
to keep the rest in position and form. 

Mr. Brunlees has probably done as much as any of our 
engineers in the construction of economical bridges, and the 


piers of his viaducts on the San Paulo Railway are monu- 


ments of his success ; but on comparing his piers at from 
50ft. to 150ft. high with similar piers on Mr. Dixon’s sys- 
tem, the latter will be found to have the advantage in weight 





























the iron at all, the real auty of which is but to hold the 
concrete column in shape, so that mutual support is 
afforded. The weight of the column itself is of course 
considerable, so the diameter is increased towards the 
bottom by successive ofsets from 2ft. Gin. to 3ft. 6in. and 
4ft. “n which, for facslities of mechanical construction, 
are preferred to a ually tapering tube, eve of 
which would be eal one. Veepin holes nd oes 
in the plates at every fort to admit the drainage of any 
excess of moisture in ihe setting of the concrete, and to 
ensure the due filling of the tubes, and each pair of 
columns is stiffened by diagonal and cross bracing at- 





tached to the iron skin a* points duly stiffened to receive 
it. The foundations need no 








tending to economise, is a step 
in the right direction. The a comment, generally speaking, 
more economically and readily “ in this icular instance the 
we can erect our bridges, | oon sufficiently solia 
the less the obstacles which Oe Ee a os > to admit of a hole being dug, 
— valleys, and iy 0 ° in which the cast iron bed 
resent to our pro, 3 an a a eee 7 plate forming the base of the 
it has long ap tous that j ; piers is firmly embedded in a 
in this respect we have a wide 2} PUANK : 1) mass of concrete. 
field open to us. Our English We have thus noticed these 
practice has been very much ——s works in detail, as they seem 
one of rule of thumb—to put 7 ila ‘eg to many features 
into the piers and the girders tant t > 7 SS worthy of attention, espe- 
se much material that the eg 1 ; ‘ cially in foreign lands and 
€ eer ensures safety by ae hl | a. our colonial dependencies, 
- .- extra - ce oe a ar sh Saale where cost of transport and 
an by a well - considere — 3 = economy in freight renders 
scientific disposition of mate- Er every savin “ weight of 
i We are not advocating ‘| .o. oy e} material doubly desirable, and 
a resort to the other extremes I Pal yes we have in conclusion but to 
of rscre gna pe mem lo cao! thank Mr. Dixon +4 = 
refinement, or an adoption o readiness with which he 
— = — ; = placed his plans at our service. 
important branch of engi- : - Sun Quam TRADE. — We 
pre one pee to foreign Hi ey trom Miller's circular that 
practice and mec con- i} e freight market continues in 
structive details suggests pos- H touch the same dull state as it has 
rible improvement in our own : been since the of the 
practice. year, and in spite of the rapidly 
e : rising price of fuel there has 
We have noticed with con- no improvement in the rates. 
siderable interest the series — i : —_ os 
of viaducts on the new ae ee aoe a4 
‘ : their ships, waiting for better 
oe —— and Mid- Yo * times, and if this example was 
esbroug’ Railway, con- more generally followed it might 
gy = hd the company Nd assist ae in improving the 
r. John Dixon from his rates, as to check in some 
own designs, but, under the og SF gt, 
— of Mr. _ ~ reached. Very few contracts have 
jin e, e engineer. Lhe > as yet been entered into from the 
e forms the connecting a Russian ports for spring ship- 
link between the North- = ments, although shippers seem 
Eastern system at Whitby FE anxious to secure Fagg =o | = 
° : vd resent rates. e demand for 
and its southern extension to = Soaeenete from the Black Sea and 
S the Danube is very limited, and 


Lofthouse, in the Cleveland 
district. In its route it 
skirts the coast, and its 
course is intersected by many 
deep ravines, crossing which 
are the bridges in question, 
that at Staithes having a 
length of nearly 700ft., and a 
height of 15 That over 
Newholme Beck (of which 
we give an illustration) has a 
maximum height of about 
80ft. The “ar en in- 
volves no special novelty ; 
spans of 60ft. have been 
adopted as affording the most 
eg ra, the 
varying heights of the piers, 
pes a uals of odbtelaied 
lattice girders thoroughly 
braced ther, and stiffened 
laterally by elaborate wind 
ties, are surmounted by 
cross iron joists, support- 
ing a timber platform 14ft. 
wide, on which the single line 
of rails is laid. It is, how- 
ever, in the design of his 
iers that Mr. Dixon has 
rought his experience to bear 
with the greatest success. 
Most of our ships’ yards and 
masts are now constructed 
of wrought iron plates, but 
to keep this plate skin in form 
a considerable quantity of in- 
ternal stiffening is necessary. 
Mr. Dixon corstructs his 
piers of wrought iron plates, 
and fills them with cement 
concrete, which keeps the 
external skin in shape and 


a with all internal 
iffening. Wrought iron, we 
know, is more to be relied 
on than cast, and in localities 
to which the cost of transport 
is heavy the diminution of weight forms an im- 
portant item. It is maintained by some that it is 
more liable to rust than is cast iron. this 
point we are not so sure; but we rd this objection 
—if there be anything in it—as of little weight. A coat 
of paint or tar every few years, at a cost of a shilling or 
two a ton of iron, will effectually preserve it, and few 
items in the maintenance of a railway are so infinitesimal 
in their incidence as this. But to revert to these piers, the 
dead weight of a 60ft. span should not exceed 25 tons, and 
it would not be practicable, with the heaviest of our rail- 








way stock, to cram 100 tons of moving load upon one, so 








SECTION OF DIXON'S PATENT PIERS, WHITBY AND MIDDLESBROUGH RAILWAY. 


of iron many times over. In fact, we do not see why they 
need involve the use of more iron than is consumed in the 
bracing alone of a ie columns. For the mye mg 
concession to po’ rejudice more than anythi y 
the plates of vihich the 0 g Viaduct mise § are 
formed are five-sixteenths of an inch thick, and, as the dia- 
meter at the top or smaller part is 2°6, each pier has a 
sectional area of iron of over 60in.—equal to a safe load of 
300 tons,or more than double what is theoretically neces- 
sary. As we remarked, they are filled with cement con- 
crete, on which the crowning bed plate carrying the girders 
rests; so that the entire load is, in reality, not borne by 


from the Mediterranean there is 
also very little offering, with the 
exception of ore. The demand 
for steamers from New York has 
also been declining, and the 
nominal rate for wheat or maize 
to the United Kingdom cannot be 
ee above 7s. per qr. Time 
charters are scarce, except for 
ships of shallow draft 
for the ore trade, and for small 
ships suitable for the French 
trade, which still command good 
rates. The dull state of the 
freight market has also checked 
the sale of steamers to some 
extent; yet new ships with all 
the modern improvements are 
held in high prices, and, owing to 
the increased value of iron, 
builders will only take new orders 
on their own terms, more 
ticularly as most of them still 
have work on hand for some time 
to come. Several transactions 
have taken place, but buyers in 
general seem to hold back in ex- 
tation of doing better by and 
y. Ships with engines on the old 
system are almost unsaleable, and 
will remain so unless considerable 
reduction in the price of fuel takes 
place. 

Pastevur’s SUBMARINE Lamp.— 
M. J. D. Pasteur, of Gennep, has 
invented a very simple and in 
genious lamp for the use of divers. 
The great expense and trouble 
connected with the use of the 
electric light for diving apparatus 
led M. Pasteur to form the idea 
of a much cheaper and more prac- 
tical lamp to burn under water, 
Now the atmospheric air under 

ressure in the helmet of the 

iver, by means of the air-pump, 
is but partially deteriorated, an 
M. Pasteur tried to examine 
whether the remaining oxygen 
was still sufficient to maintain 
the light of an ordinary petroleum 
lamp. The trial which he made 
for that purpose succeeded per- 
fectly. the opening in the 
helmet, where, by means of the 
valve, the consumed air escapes into the water, is screwed an india- 
rubber tube, fin. diameter and 4ft. long, to which the water- 
tight lamp was attached. The side on which the air enters the 
lamp was, as in the helmet, divided in such a way as to prevent the 
light from being blown out, and to distribute the air as much as 
possible under and around the flame. The little valve spindle, 
placed upon the helmet to prevent the entrance of the water, was 
taken away and on the top of the lamp. Behind the light was 
placed a parabolic mirror, and on the front side a convex glass ; 
to the back was fitted a crook to carry the lamp, whether in the 
hand or on the breast. M. Pasteur had the satisfaction to read 
with this lamp under water small-hand writing, and observed at 
the same time that neither the carbonic acid nor the vapour of 
water breathed out by the diver had any influence on the illumi- 
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Our cousins on the other side of the Atlantic seem determined 
to Mi us in devising the best means for ensuring as far as 

sible the safety of railway travellers by efficient brake power ; 
for we find the next brake most deserving attention to be one 
invented by Joseph Olmsted, of Chicago, Illinois, United States 
of America, and known as the electro magnetic brake. 

This brake is now being introduced into England by General 
Chapin, of the United States, from whom it has received several 
improvements in its details, and such modifications as have been 
necessary to render it more suitable for English rolling stock. 
Chapin’s electric brake—that being the name it is known by in this 
country—has been fitted to five outof a train of ten carriages which 
have been running for the past three months on the North London 
Railway between the Broad-street and Blackwall stations. As it 
is very essential for all that an invention likely to be of so great 
a service to the public as an efficient railway brake, should, while 
on probation, be subject to as great a test of its general efficiency as 
pase iy the author cannot but congratulate the inventor on 

aving succeeded in obtaining a trial of its merits on the line above 
mentioned, because the wear and tear it willbe subject thereto could 
only have been equalled in this country on the Metropolitan and 
the Metro litan District Railway, so that we may conclude that 
if it stands the test of durability on that line it is capable of 
meeting the requirements of ordinary traffic, at least so far as 
moderate train speeds are concerned. It is not difficult to under- 
stand the many advantages that this kind of brake must possess 
if it can be applied so far as the mechanical arrangements are 
concerned in a simple and effective manner owing to the ease with 
which powerful forces can be generated by electro-magnetism, and 
made to act at considerable distances from their source. 

In describing the brake apparatus the author proposes, after 
referring to the drawings, to deal first, with the battery and key- 
board ; secondly, the conductors and magnetic clutch ; thirdly, the 
arrangement for applying the blocks to the wheels. Drawing No. 5 
shows the battery in the guard’s van, the arrangement of con- 
ductors, magnetic clutch, &c., and the local battery fitted to each 
carriage. No. 7 is a drawing of the magnetic clutch, Fig. 3 
is a drawing of the keyboard now in use. Fig. 4 shows section 
of key board and drawing of coupling. No. 10 is a drawing 
illustrating the automatic arrangement for applying the local 
battery in case the train breaks away at any part, 

The battery A is fixed in the guard’s van at each end of the train 
(drawing No. 5), and is of the kind generally known as Highton’s, 
which is one composed of zinc and carbon, the former being diluted 
with a strong solution of salt and the latter with a weak solution 
of a mixture of sulphuric and nitric acids, and contained respec- 
tively in a glass cell 6in, diameter, and a porous cell 4in, diameter. 
each being about 8in. deep. This combination gives, as is we! 
known, not only a very powerful battery, but also one in which the 
substances used can be procured at comparatively little cost. 
Each battery, as fitted to the train on the North London Railway, 
is formed of sixteen cells, one being reckoned for the main wires 
and three for each of the five carriages, Copper conductors lead 
to the keyboard (Figs. 3 and 4), giving battery tension equal to 
eight, twelve, or sixteen cells, the intention being to give to 
the guard not only the means of applying the brakes with a force 
he may vary as circumstances may require, but also to compensate 
to some extent for the gradual loss of power that takes place from 
the time the battery is set in operation. As soon as the magnetic 
force becomes insufficient—which is found to be about once a 
fortnight—the battery requires the operation of cleaning and re- 
silvering the zinc-plates, and an addition of the solutions above 
named, when it is again ready for use, thus involving a cost but 
little more than that due to the labour incurred. We next come 
to the keyboard, which is also fixed in the guard’s van at each 
end of the train ; but, as will readily be understood, may also be 
fitted in any convenient position on the engine, so as to be within 
command of the driver. It is constructed of wood about 18in. 
long and 12in. wide, and fitted with the brass plates B, C, D, E, 
F, G, H, and J, and the key K, as shown in Fig. 3. At the back 
;of K are two contact springs L, M, Fig. 4, the Semen being con- 
nected at its lower end to the key, while its upper extremity 
carries a brass contact faced with i bearing on the plate Bin 
such position that when the key is moved fron: the off to the on 
side of the board it will touch in its passage the centres of the 
pa C, E; the latter contact spring M, which is insulated 

rom the key by means of ebonite, is fitted with similar contacts 
at each extremity, so as to touch the plates D, F, G, H and J, 
when moved over, as just described. 

The zinc and carbon wires are brought from the terminals of the 
battery to the back of the plates C, D, respectively, the former 
being also connected to the plate H and the latter to the plate E. 
Conductors are also brought from eight and twelve cells of the 
battery to the plates F and G respectively ; while a main wire 
connected to the plate J passes to the magnets under each car- 
riage, and thence to the similar plate on the keyboard at the 
opposite end of the train. A second main wire, which brings the 
galvanometers within the circuit, returns direct under the car- 
riages and connects the current with the pins carrying the key 
K in each van. It will be noticed that the brass guide for the 
key is marked R, 1st, 2nd, 3rd, which denote reversed current, 
eight, twelve, and sixteen cells of battery power respectively. 
To explain the action of the keyboard in applying the brakes, let 
us distinguish the similar contact plates and key at the opposite 
end of the train as B', E', F!, J’, K', &c.; and suppose the key to 
be moved so as to be covered by the first number or that which 
denotes eight cells of the battery, we then have the circuit closed 
by the contact springs so that the current may pass from the 
plate E, connected with the battery as explained, down the key to 
its pin and along the main wire to the oj posite end of the train, 
here it passes up the key K' to the plate B , and thence by means 
of the contact and spring M', along the second main wire to the 
magnets under each carriage, finally completing its circuit to the 
opposite or zinc pole of the battery through the contact spring 
M, connecting the plates F and J. A similar circuit would be 
performed if the key was advanced to the second or third number 
on its guide, and the current increased to twelve or sixteen cells 
accordingly. To release the brake blocks the key is first held 
momentarily at R before being returned to its normal position, so 
that the current is reversed and the magnets demagnetised. It 
should be mentioned that a galvanometer is fixed near each key- 
board, so that the guard at either end may know if the brakes are 
bein nee A line is also provided in each van, which may be 
tixed, if desired, to the key and the engine in such manner as to 
give the driver the means of applying the brakes in a case of emer- 
gency. 

As a battery and keyboard are fitted in both vans it will easily 
be understood that the brakes may be applied from either end of 
the train. One guard only is therefore needed, as with the atmo- 
spheric brake, to attend to a train of ten or twelve carriages, 
because he may work his journeys both ways from the trail end 
of the train ; the advantage of which is that when a stop is made 
at a station he is only required to pass throughout the length of 
the train once to perform his duty in an efficient manner. The 
conductors which connect the magnets and keyboard, &c., are 
No, 8, B W G, solid iron wire, and are coupled together between 
the —- by means of the simple arrangement shown in 
Fig. 5. Its construction may be described as follows :—The 
end of the wires to be coupled are fitted with a brass contact, 
one being circular in section and carrying four wires, each about 
4in. in length, which dive: until near their extremities, when 
they are sharply bent in a hook form so as to nearly again meet. 
The contact on the opposite wire is about 1}in. in and in 
section of the form obtained by cutting away the angles of a square in 








such manner as to make angular grooves, along which, when it is 
desired to make the connection, the four wires above mentioned 
are made to slide until their hooked extremities are free to close 
over bad shoulders formed by the contact wire, and complete the 
eoupling. 

e have now to describe the magnetic clutch fixed under each 
carriage and the arrangement of gear by which it applies the 
blocks to the wheels. Referring to Fig. 6, a, is an axle of 
the carriage, 5 a horizontal shaft 2in. in diameter, having a bearing 
in the bracket c, loose enough to allow a slight amount of lateral 
play to its opposite end, which is supported by the swinging arm 
or link d, hung from the framing of the carriage; adjoining this 
arm is a fusee, upon which is wound a chain having its other 
extremity connected to an arm of a lever to be mentioned hereafter. 

On the shaft is placed a loose friction roller e, kept from lateral 
play at one end by ot pry secured collar next its boss, and at 
the other by the fixed cast iron disc f, to which is fastened the 4in. 
wrought iron friction plate, and the two electro-magnets f*f}. 
These magnets are made of soft iron formed as shown, and coiled 
with No. 14 copper wire, weighing 7 lb. to each, while their poles, 
which pass through the disc f, are made flush with the surface of 
the friction plate next the roller. A recess in the roller contains an 
armature made of sin. soft iron in the form of a plate, on the back 
of which are two pins that fit into corresponding bosses cast on the 
roller, and thus cause the two to rotate together when motion is 
given to them by the revolution of the carriage axle. End move- 
ment is allowed to the armature so that it may approach the poles 
of the ets and friction plates and be in contact with them 
when the circuit is completed at the battery. The main wires are 
connected to the magnets by the following arrangement, which 
allows the shaft to revolve without twisting them: A wooden 
collar y, having its extremities bound by brass rings containing a 

ve, is fixed on the clutch shaft in the position shown on the 

wing. Inthese grooves are placed saddle pieces, Fig. 7, which clip 
the rings and extend upwards with a stem that is connected to the 
main wire by means of the terminals, pee on a crosspiece 
fastened to a longitudinal and diagonal of the carriage. Along the 
shaft and protected by coils of hemp are taken the two wires from 
the magnets, one to each of the brass rings which encircle the collar 
g, 80 that the current from the battery may pass from the main 
wire down one of the stems to the magnets, and return in a similar 
manner to the adjacent terminal, thence along the main wire to the 
next clutch and so on until the circuit has been completed through- 
out the train. 

It should have been mentioned that the clutch is protected from 
dust or other foreign matter by means of a wrought iron cover. 
Under each. carriage, and fixed to suitable framing, are two levers 
h, k, Figs. 1 and 2, in vertical and horizontal — respectively. 
To the end of the former is attached the y;in. chain from the fusee on 
the clutch shaft, while another chain is connected to it nearer its 
fulcrum so as to give a leverage in the ratio of about 25 to1. The 
opposite end of this chain is joined to the extremity of the lever k, 
having, as will be observed, its fulcrum under the centre of the 
carriage, to which are attached, as shown, the tension rods that 
draw on the brake blocks, so as to give a further leverage in the 
ratio of 4to1. The blocks are of wood hung in the usual manner 
and applied to one side of the wheels only, so as to tend to draw 
them together. A proposed arrangement contemplates the use 
of a series of cast iron blocks on each side of the wheel, but which, 
as will readily beseen, is merely further application of the principle 
just described, and therefore requires no explanation. 

It will be understood from what has already been stated, that 
the application of the brakes is effected simply by moving the key 
in the guard’s van, so as to close the circuit and admit a current 
of electricity to the magnets, thus causing the armature to be 
attracted and held in contact with the friction plate, thereby 
communicating the motion of the friction roller to the shaft }, 
which will then wind up the chain, and through the intervention 
of the levers h,k, apply the brake blocks to the wheels. To remove 
the brakes the current is reversed, and the armature released by 
demagnetisation, when the blocks are drawn off by the tension of 
the springs fastened to the headstocks of the carriage. A local 
battery is provided for each carriage, the conductors of which 
have in their circuit the magnetic clutch, and a keyboard fixed on 
the roof of the carriage. The circuitis kept bp by means of a 
line which passes under a small pulley—attached to the key of the 
board-—to the guard’s van at each end of the train, where its ex- 
tremity is loaded with a weight to keep it taut. On the train 
parting anywhere the line is broken, when the keys are drawn 
over by means of small springs to the contact plates which com- 
plete the circle and apply the brakes. The keyboard arrange- 
ment is shown by Fig. 8. 

Having:explained the construction of the brake, the author will 
now state his views as to the retarding force it is capable of 
offering to a train of ten carriages. He would first observe, how- 
ever, that, owing to no arrangement being provided for applying 
the apparatus to the engine and tender, it will be necessary for 
them, as in the case of the hydraulic brake, to be fitted either with 
the ordinary hand brake, Webb’s steam brake, or some other kind 
equally suitable. If, therefore, it be stated that the electric 
brake is capable of stopping the train under consideration in the 
least possible distance, such statement refers to the carriages only. 
The author must not, however, be understood to infer that the 
magnetic clutch and other apparatus cannot be fitted to the engine, 
yet he considers that, as it would have to be capable of exerting 
three times the amount of tne ye as compared with that 
required for a carriage, together with the limited amount of space 
at the back of the fire-box for the pe of the apparatus, he 
would not be justified, in the absence of further details, in taking 
the brake as applied throughout the whole train. 

The first question which presented itself to the author in inves- 
tigating the power of this brake was the approximate amount of 
force required to be applied to the periphery of the friction roller 
so as to cause the armature to slide on the friction plate when 
eight, twelve, and sixteen cells of the battery were used respec- 
tively. To ascertain this experiments were made by winding a 
strong line several times round the roller in such manner as not to 
increase the leverage in a sensible degree, and applying without 
jerking hand force doubled by means of a pulley, the pressure 

eing recorded by a carefully tested steel: at. 

No. 1 Clutch.—(1) Mean force required to be applied at the cir- 
cumference of the friction roller to cause the armature to slide on 
the surface of the friction plate with eight cells—stated to have 
been in use seven days—224 lb. (2) Mean force with twelve cells, 


304 Ib. 

No. 2 Clutch.—(1) Mean force required to be applied to the 
circumference of the friction roller to cause the armature to 
slide on the surface of the friction plate with eight cells, 300 1b. 
(2) Mean force with twelve cells, 448 lb. 

It will be observed that the force required with sixteen cells is not 
given, because not found to begreater than with twelve cells, although 
trials were made with the batteries at both ends of the train. 
Attention should also be drawn to the great difference in the 
attractive power of the magnets, as this is a question of much 
importance, as will be shown in considering the objections to this 
brake. If we now take the maximum force that may be applied 
to the periphery of the roller without causing the plates to slide on 
one another, when twelve cells are used, to be 34 cwt., we have :— 
Tension on chain connecting fuse with the lever h, in the ratio of 
radius of roller to radius of fuse and that due to chain, or as 4 to 
1.°.3} x 4=14ewt. This pressure is again multiplied by the 
levers /, and k, 4 x 24 = 10 times .*. total force applied to the four 
wheels of the carriage = 10 x 14= 140cwt.=7tons. Now, the 
total pressure required to be applied to wooden blocks fitted to the 
wheels of a carriage weighing ten tons is, with the coefficient of 
friction at ‘25, so as to allow for variation of weather, 7°20 tons, 
but in dry weather this variation is reduced to about five tons, 
Again, the total pressure required to be applied if cast iron blocks 
be used is nine tons, but in wet weather about seven tons. From 
numerous observations made by the author he can testify to this 





brake being capable of locking all the wheels of a carriage weighing 

about nine tons and moving at a velocity of about twenty miles 

an hour; and as friction is stated by the best authorities to be 

practical: independent of velocity, we must consider it, in the 

absence of further trial, to be capable of doing likewise at higher 

=m and stopping the train, therefore, in the least distance 
r the blocks gripped the wheels. 

We have now to consider generally the objections which may be 
urged against the arrangement of this brake as now in use. The 
first one that occurs to the author is that if three cells are requisite 
for one iage and a battery of thirty for ten carriages, the power 
to stop would be reduced one-third if exceptional traffic required 
the addition of five more — to the length of the train. It 
is true the locals may be brought into action also, but 
their application requires either the cutting of the rope 
that keeps the circuit open at their keyboards, or the pope of 
the heavy weight attached to it in the van, either being an - 
tional operation cmaptns Se much time in a case of emergency. 
The second objection is the liability of the er on oe out 
of action entirely by the glass cells breaking from the vibra- 
tion or concussion of the train; this evil is now receiving the 
attention of the inventor, and will no doubt be overcome. A 
third objection is the snap given to the chains connected to the 
levers h, k, in applying the brake blocks ; this, however, does not 
hold good to the same extent as in Mr. Clark’s chain brake, 
because the fracture of a chain disables the apparatus of one 
carriage only, instead of that of the whole train. A fourth 
objection refers to the pressure on all the wheels not being the 
same. In the arrangements shown in Drawings 5 and 11, the lever 
being fixed under the centre transom of the carriage, requires the 
blocks always to move exactly the same distance ; it therefore 
follows that if the wear of the blocks be unequal, the pressures on 
the wheels will be unequal also, to such extent, in fact, as to 
require the rods, &c., connected to the lever to be capable of 
sustaining twice the tension that would be put upon them if the 
force applied was evenly distributed over the four wheels. A fifth 
objection refers to no provision being made for the application of 
the brake to the engine and tender, because in a case of emergency 
it is very possible that the guard and driver would not apply their 
brakes simultaneously, and the train therefore not stopped in so short 
a distance as would otherwise be the case. It should not beforgotten 
that the engine and tender together are equal to about half the 
weight of ten carriages filled with passengers, and therefore, if we 
fit the brake to the carriages only we apply but two-thirds of 
the retarding force we should be capable of exerting if it was 
adopted throughout the whole train. A sixth objection is that 
the armatures and friction plates do not require in each case the 
same amount of force applied at the circumference of the friction 
rollers to cause them to slide on one another ; differing in fact, as 
shown by the experiments, to the extent of 35 per cent., so that in 
one case we may lrave a total force of 44 tons applied to the brake 
blocks of a carriage, and six tons to those of another, however per- 
fect the keyboard in the vans may eventually be made to regulate 
the power applied to prevent skidding the wheels for ordinary 
stops. The author would here mention that the armatures and fric- 
tion plates have been reduced from }in. thick to Zin., after working 
for a period of from two and a-half to three months; he has been 
informed, however, that the reduction is partially owing to their 
having been ‘‘ faced up ” on several occasions. That considerable 
wear must take place may reasonably be expected, because the 
wheels must either be skidded or the plates rubbing on one 
another. A seventh objection refers to the transverse pressure that 
is put upon the axle by the roller when the brakes are applied. 
It already been shown that the maximum tension on the chain 
connecting the fusee with the lever h will be about 14 cwt. Now, 
from the arrangement it will be seen that this will be increased 
on the axle in the ratio of the distance of the roller from the 
bracket c, which acts as a fulcrum, to the distance of the fusee 
from the same point, or as five to seven about, .". pressure on the 


axle = 14 x7 = 19°60 cwt., or nearly one ton. To this objection 
vo 


must be added another, viz., the wear of the axle due to the friction 
roller. The author is not prepared te say exactly how much this 
has been, but he found the diameter at this part to be about Zin. less 
than that immediately adjoining it. To complete his description of 
this brake it now only remains for the author to point out how far 
it complies with the conditions laid down in his first paper :—(1) 
Although in the arrangement shown the driver does not apply the 
brakes, yet we must consider the conditions capable of being com- 
plied with, as the keyboard may be fixed in a convenient position 
on the engine, (2) A train of any number of carriages may be 
stopped by the driver in the least distance provided the battery 
power is made up in proportion to the length of the train, and it 
should be mentioned that the length of the train makes no differ- 
ence in time required to apply the brake power throughout. (3) 
The brakes can be applied by the guard from the trail end of the 
train as well as from the engine, and would act automatically by 
means of the “ locals” if train breaks away at any part. (4) The 
brake is not fitted to the engine, the remainder of this condition 
complied. (5) The application of the brake requires no exer- 
tion on the part of either guard or driver. (6) Any derange- 
ment of the brake apparatus fitted to a carriage would not 
interfere, unless it affected the wires, with the action of the 
brakes on the remaining carriages. Even in this case the 
locals would meet the difficulty for the rest of the journey. 
(7) The pressure would be applied to the whole of the blocks after 
the train had travelled twenty yards from the time of completing 
the circuit by the driver or guard, This distance is quite indepen- 
dent of the velocity of the train, as the wheels must make so many 
revolutions to wind up the slack of the chain. (8) The brakes do 
not allow of any portion of the train being slipped ; the slipping 
of one or more iages would, without some further arrange- 
ment, apply the brakes to both portions of the train by means of 
the | tteries. (9) This condition complied with, as the car- 
riages may be coupled either end. (10) Considering the apparatus 
generally, it can hardly be described as complicated. The 
arrangement under the carriages, as illustrated, requires, however, 
improvement, as it may undoubtedly be rendered more efficient, 
(11) An arrangement is contemplated for applying the biocks 
to both sides of the wheels; but it is defective, for if the 
blocks on the leading and trailing wheels wear unequally, no pro- 
vision is made for their self-adjustment, the pressures, therefore, 
will be unequal. (12) This condition not complied with for 
reasons given in objection 4. Neither is an elastic cushion pro- 
vided to reduce vibration as much as possible. (13) The apparatus 
may be considered as not liable to get out of order by atmo- 
spheric changes, 

From the description and above remarks, then, it will be seen 
that the electric brake, in its early experimental stage in this 
country, agrees with most of the conditions that are considered 
necessary to be fulfilled by continuqus brakes. In justice to the 
inventor it should also be stated that there is reason for 
believing that in the further application of this brakethe apparatus 
would undergo several alterations which will render it still 
further ome of meeting many of the objections that have been 
raised in this paper, some of which, no doubt, will be explained 
to the ting G 1 Chapin. In conclusion, then, the 
author will merely state—without ing an opinion as to the 
cost of maintenance—that he believes this brake may eventually 
prove a success as far as efficiency is concerned. He would, 
therefore, ask those interested in the question of efficient brake 
power to give it that special attention its merits so fairly 

In concluding his paper, the author will first refer to the subject 
of cost in fitting the described to a train compri of 
engine and tender and ten pectively—spreading, for 
the sake of convenience, the total cost over the oncteay only. 
Disregarding, then, the chain brake, as it is only applied to fiv 
or six carriages at most, we have :—(1) Cost of the hydraulic brake 
as fitted to the train on the Great Eastern Railway, including 
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a) tus in van and everythin; uisite—with the exception of 
brake blocks and application pe te and tender—to make the 


whole complete, as given by Mr. Barker, £250, or £25 per carriage. 
(2) The cost of the atmospheric brake as fitted on the Metropolitan 


District Rail carriages to be the same as 
that shown in the drawing g application to engine, 
tender, and carriages, complete in every respect, as given by Mr. 
King, the representative of the Westinghouse Company in this 
country, £260, or £26 = carriage. (3) The cost of the electric 
brake, as fitted on the North London Railway, but not including 
the brake block gear or application to engine and tender, as given 
by General Chapin, £200, or £20 per i If due allowance 
then be made for deficiency in the application of some of the above, 
it will be seen that the cost of the apparatus in each case would be 
about the same, and that it heer not be far short of £30 per 
carriage, or £300 for the whole train. Another question of 
importance to be referred to is the annual cost of maintenance for 
each kind of brake. On this point, however, no reliable informa- 
tion can yet be obtained, for two reasons—one, the comparatively 
short time the brakes have been in operation ; the other because 
no systematic attempt is made by any railway company to ascer- 
tain which will give the most satisfactory results either as regards 
first cost, maintenance, or efficiency. The time has now arrived, 
however, when this should be done voluntarily, or compulsion 
induced by an Act of Parliament requiring all trains to be fitted 
throughout with efficient brake apparatus. It is only neces- 
sary for three or four companies with widely different conditions 
of traffic—such as the Great Eastern and North London, 
or the North-Western and Metropolitan District Railways— 
to have trains composed of the same number of carriages 
fitted with brakes so as to satisfy the respective inventors of the 
atmospheric, hydraulic, and electric systems ; and that in the first 
place trials should be carefully made under the same conditions 
tor the purpose of ascertaining which brake could make the most 
efficient stops. By trials the author does not mean the kind one 
sometimes sees and often reads about, where thevelocity of the train 
is measured by telegraph posts supposed to be a certain number 
of yards apart, while the distance the stop is made in is calculated 
in a manner to make one almost believe that Bidders are common, 
but such as when the velocity in the final 300 yards, before apply- 
ing the brakes, and the time required to stop in would be mea- 
sured by the chr , the dist topped in properly 
ascertained, while all the other conditions, such as same 
place for experiment, kind of weather, kind of blocks, weight 
of train, and other considerations which affect the question, 
should be carefully attended to. The brakes should then be 
worked as nearly as possible to the same extent, the trials 
repeated; the effect of each apparatus on the wheels, axles, and the 
motion of the carriages, when applied, observed, and every item of 
cost recorded, so that in due time we should have tangible results 
as would tell us whether air, water, or electricity was the best 
medium for the transmission of power for our purpose. The 
absence of such practical information must render the question 
always doubtful, and consequently lead to the waste of much 
money, b it is i ible to make a just comparison of the 
brakes’ efficiency when one line, like the North-Western, tries the 
air brake; another, as the North London, the electric; while the 
Great Eastern, still true to itself, shows its affinity for the water. 


y—the arrangement for 














LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondente. ) 


THE VENTILATION OF COAL MINES, 


Sir,—In a recent issue appears a notice of a meeting of the 
Scientific and Mechanical Society of Manchester, at which Mr. J. 
Flecking proposed to ventilate coal mines by exhausting the work- 
ings. Now, I have some time since suggested a similar plan, which 
was published in the Chemical News for Oct. 25, 1872, and in 
several other journals, I also read a paper on the subject ata 
en of the Chemical Society on the 7th of last November, 
when the chairman (Professor Williamson, F.R.S., of University 
College) said ‘‘ that the principle proposed by me seemed to be a 
sound one.” It is not to be expected that any one principle 
should be of universal application ; still, I think, that all sugges- 
tions on a subject of such vital importance should be placed before 
a committee or society of practical and scientific men so that they 
might without prejudice be carefully submitted to the test of 
actual experiment. Let this be done, and I have no hesitation in 
predicting that the wholesale destruction of life by these disas- 
trous explosions will soon become utterly and for ever a thing of 
the past. JOHN NEWLANDS, F.C.S. 








THE DELHI IRON PILLAR, 


_ Stz,—In my letter published in Tue EnGrneEEr of 12th Jan., 1872, 
in which I expressed my own concurrence in the view that your 
correspondent (Mr. Fraser’s) suggestions as to the methods b 
which he conceives the great Delhi iron pillar had been reall | 
did not remove the difficulties of the problem as to how it actually 
was fabricated I had no idea that I was about to raise any con- 
troversy such as has been evidenced by the various letters which 
have since appeared in your correspondence column ; nor do I at all 
wish to prolong that contraversy, or to engage in it. As the cessa- 
tion of letters seems to indicate that the controversy has ended, 
though the subject may be unexhausted—and, indeed, as discus- 
sion without the acquirement of further knowledge can be of little 
use—you will, perhaps, permit me, as the introducer of this subject 
to your readers in the first article on the Delhi Pillar whfich appeared 
in THE ENGINEER, to close it by a few words in the way of summing 
up. In the article referred to I have described the facts and his- 
tory of thisremarkable metallurgic monument ; decided upon its 
material, on the data then known, as wrought iron—which, on in- 
formation since had, appears to be correct—and discussed the diffi- 
culties that present themselves to conceiving how the forging was 
fabricated by any known, or easily imaginable, native methods and 
tools. At the same time I have pointed out that the co-existence 
of this great forging in the north, and of the large iron beams of 
the Karnakand other temples in the south of India, render it highly 
probable that there was once a far more developed iron manufac- 
ture in India than at the present day, or for several centuries back, 
and that methods of forging large masses were in common use, 
now lost to use there, if not Laptben. 

I have myself broached no theory as to how this pillar was 
forged. I have merely sought to show, as it seems to me, how it 
was not forged by any application or modification that appears to 
me probable of known native methods and appliances. 

Your correspondent, Mr. Fraser, with much clearness and 
ingenuity, has pointed out how he conceives known native 
methods might be so modified as to uce this great forging by 


the tion of great numbers of little native blooms, imper- 
pray Fy ded together by some form of manual tools. I do not 
say this is impossible. I attach due weight to Mr. Fraser’s Indian 


experience, of which I possess none ; but the probabilities of such 
having been the actual process seem to me small, and likelihood 
of success in such a process still smaller. As to the latter, I 
soarcely think that Mr. Fraser would have sufficient confidence in 
his own suggestions to take a contract under penalty to produce 
in India, and by Indian workmen and tools (unaided Mr. 
Fraser’s own ingenuity and instruction), a replica of the Delhi 


pillar, 
The real interest that attaches to this pillar, and how it was 
made, does not rest upon any mere question of handicraft or 
operative skill, but upon the light that a true knowledge of the 
way in which it actually was fabricated could not fail to throw 
upon the history of the ancient metallurgy of iron, not only in 





In this respect even, were a highly feasible process suggested by 
any ope, it would possess little value unless iP could by Fistoric or 
other reasoning be proved to have been, either very probably or 
certainly, practised in India seven centuries ago. The question is 
not—Given existing methods of iron making forging, and Indian 
workmen of the present dey, by what exercise of new invention 
and ingenuity could an able and experienced English forgeman 
contrive to enable those and those men to produce a 
Delhi pillar? but this, rather, How was it actually produced— 
could it now be produced by those methods and men, unaided by 
English science and skill, and, if not, can those methods as now 
known to us enable us to trace back how it was actually made? 
These aspects of the question all your correspondents, with the 
exception of Mr. Fraser, appear to me to have wholly missed 
seeing, and they have substituted for themselves the rather useless 
problem of taxing their own ingenuity to guess out how a well 
instructed English forgeman would, if in India and with Indian 
materials, and nothing but manual labour, try to set about 
fabricating th‘s column. I cannot say I think any of them have 
succeeded in giving a probable solution even to this ; but, had they 
done so, the solution would be wide of the real question that is of 
any value. 

Had we an accurate and well directed re-examination of the 
pillar by a man who 
deal of experience of Indian technology and Indian historical lore 
combined, sound practical knowledge as a forgeman, and without 
the science of a metallurgical chemist, we might expect at least to 
be able to set aside various errors, or supposable methods, by which 
this forging has been produced. It ok be possible, for example, 
though not without some damage to the pillar, to prove or dis- 


faggoted bars and so forth. But the combination of knowledges 
wanted is such that I entertain but little hope that much will be 
added for a long time to come, if ever, to the information already 
possessed by us in England. Still it is possible that some learned 
native Indian gentleman, well acquainted with the archzology of 
the arts of his country, and also with European science and 
metallurgy, might be able to yet make this mysterious pillar— 
which is undoubtedly the most interesting piece of iron in the 
world—a pillar of light as respects the most ancient metallurgy of 
iron as practised by our race. ROBERT MALLET. 
March 6th, 1873. 





COXHEAD AND MILLER’S REGULATOR VALVE. 

Sir,—You illustrate a patent regulator valve ina recent issue of 
THE ENGINEER to which I think you do not do full justice. In my 
opinion it is the only governor which ought to be applied to a 
marine engine. It would regulate the speed in a safe sort of way 
—TI mean safe for the ship, not for the engines, that is if they 
were not made to do their duty. If they were made to do what 
they ought to, they would be able to stand the necessary amount 
of racing. Racing is required in a fair sort of way for a marine 
engine, if you want the ship to be safe. If the London had more 
steam, and did a proper amount of racing, it would have enabled 
her to get away from the waves, which swept her decks and stove 
her stern windows in. It is wrong to think that a screw shaft 
ought to go at a given number of revolutions in a sea-way. 
A shaft driving spinning machinery, looms, or anything of that 
sort, ought to keep as near the same speed as possible, but with a 
screw shaft it is quite different; when running before a sea the 
speed ought to be allowed to alter. 

There is nothing more dangerous than reducing the speed of the 
engines when the ship’s stern is falling ; they ought to be allowed 
to race a bit then, so as to prevent the next wave doing any harm. 
Power cannot be expended on nothing ; so as long as the screw is 
in the water a slight variation in the s 
the proper thing in a sea-way. The valve which you illustrate is 
just the thing to do all that is required. No governor is wanted 
if the steam is taken from the slide casing ; the valve itself will 
govern the engines in the best way, that is, not by keeping them 
at the same number of revolutions so much as allowing them to 
alter their speed to suit the position of the ship. If sea-going 
engineers could be got to give their opinions, you would find they 
all laugh at the idea of keeping a screw shaft going round at the 
same speed in a sea-way. I fancy you will hear more on this 
subject. Mac, 





WHAT SHALL WE DO WITH OUR OLD ENGINES? 
Srr,—I have read your paper on the means of reducing the use 
of coal, I will state what has been done in some cotfon 
factories of which the largest has a pair of beam engines 
coupled at angles ; the pressure was 15lb. To maintain this it 
took 10 tons of dross per day. One of the cylinders was taken 
out and a small one put in, along with new boilers, to work at 


45lb. pressure. acts in the small cylinder, then passes 
through a pipe into the large one. The result is a saving of 
44 tons dross 


= day. This is a fact beyond dispute, having been 
working now for two years past. 

I do not think the improvement lies in the new boilers, further 
than they can bear the pressure ; it is in place of, say, two 30in. 
cylinders drawing steam from the old boilers of 15lb.; there is now 
only one, say, of 20in., but using steam of 45 1b, I believe this is cut 
off at three-quarter stroke, so that for each stroke there is not 
more than a fourth of the space to fill with the steam from the 
boiler. Now, of course, it is three times the pressure. Here lies 
the saving : it takes little more than half the dross to produce the 
small dense volume of steam — yet by the device of 
ae it through the large cylinder it is made to give out 
exactly the same power as before the alteration took place ; there- 
fore it is plain that the saving is due to the increase of pressure. 
Now, if the machinery was altered, the beams and framing all 
did as before, the cost must have been repaid long ago. I may 
state that the engine before being altered was in good order, and 
supplied with hot feed-water, and the ports all clothed properly 
to keep in the heat. 

The other mill has a single beam engine. A small cylinder was 

ut in between the connecting rod and beam centres; a new 

iler with steam at 45 1b. It will be seen the small cylinder has 

a short stroke. This alteration did not succeed as well as the 
other, at least the saving of coal was not in the same proportion. 

The last case was an overhead engine, used to work at 9 lb.; 
a new boiler carrying 20Ib., with a link fitted to the slide valve, 
and its stroke reduced so as to open the steam ports just three- 
eighths of an inch, which is sufficient with 20 lb. to admitenough, 
and reduce the quantity of coal say a third ; but with the increase 
of pressure came in in this case ii motion, a jerk the piston 
gets at tach stroke being quite visible on the governor. Could 
the Bg eww be carried up to 50 Ib., it is quiet evident the savi 
wo! have been as great as with the engine aentionel 
first. In this case the connections of the engine would not have 
been strong enough. This brings in your suggestion of the trunk 
plan. You will see that all engines with the piston-rod working 
through one end of the cylinder have the principle of the trunk 
ina small degree, or just so much more pressure on the one side 
according to the size of the rod. I am afraid the trunk plan 
would be difficult to balance in the way you s it; it would be 
worse than an old atmospheric engine. The ure in the 
annular space would require to be far above the atmosphere, 
retarding the trunk ; the spent steam would have all this to over- 
come, say, on the up stroke ; on the down stroke there would be 
not to oppose its descent. The atmosphere on the trunk and 
the steam on the annular space would give it a jerk. I am 
I could not follow your figures very well. My impression is it 
would not work to advantage ; you lose the great advantage of the 
peat Soe es against a vacuum which must here be let 
go, and which is far more value than compactness, which I 
suppose you have in view. It is bad to condemn one way unless 





you can point to some substitute. My idea would be rather to 


India, but undoubtedly in the whole ancient world of the East. 


with sharp observational power and a good | 


prove the idea that it was made up of little 501b. blooms, or from | 


d of the screw shaft is | 
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attach a very small cylinder to each side of the large one, and 
connect them to the — one by a crosshead, let the steam into 
both of them at once, and the a bb into the large one ; propor- 
tion them so that with steam, say, at 50 lb. below them both and 
the exhaust in the e one, the same strain, and no more 
than what was before, for no more is needed, would be on 
the beam and connecting rod. Have no cut off for the 
small cylinder, but follow the steam to the end of the 
stroke. By this means the old cylinder would be left as it is ; 
perhaps an extra eccentric would be required to move the smal 
valves, By this means I see no limit to the pressure that could be 
used. The greater the pressure the smaller the cylinders would 
require to be ; the regularity of the engine would not be affected, 
the power would just be applied exactly as before. No doubt 
the pressure would fail in the large cylinder as the piston neared 
the end of the stroke, but the steam following at full pressure in 
the small ones would help to balance the loss. I have given my 
idea roughly it may be, and I will conclude by stating this: I have 
a cylinder 14in. which will drive the machinery at the proper 
speed with 25 lb., but at this pressure the stroke ratio requires to 
be pretty open. I am of opinion a 10in. cylinder with 50 lb. 
would do the same work with a third less coal, or by fitting a slide 
to cut off in the 14in. cylinder, say at a third off the stroke, would 
come to the same purpose. Were I needing to put up the same 
machinery I would be inclined to put in small cylinder, and use 
high pressure ; the only thing I would lose would be I would be 
unable to increase the power of the small cylinder. T. G. 





Srr,—In paper No. II. on the compounding of old steam engines, 
it appears to me that an error has been committed in estimating 
the mean pressure on the larger piston, by the assumption of the 
principle that the action will nearly resemble what occurs in a 
cylinder working steam expansively without compounding, that 
the ordinary rule will apply. Such an assumption, however, 
supposes a state of matters diametrically opposed to that which 
exists in a compounded cylinder ; it supposes that the pressure of 
the steam remains nearly constant upon the larger piston from the 
beginning of the stroke up to the point of cut off, and the result 
is that the mean effective pressure, as thus calculated, is upwards 
of 51b. per square inch more than that estimated according to the 
exact formula. The correct expression to be employed is as 
follows :— 

21°66 } hyp. log. of 2°65—hyp. log. of 1°65 + BA 
giving a value of 14°351b. per square inch, as compared with 
19°7 lb. calculated by the writer of the articles referred to. The 
correctness of the above expression is easily proved by the follow- 
ing simple integrations :— 


" hyp. log. of 1°65 , 


Let A = the area of the high-pressure cylinder ; 
A! = the area of the low-pressure cylinder ; 
/ = the length of the stroke ; 
p = the pressure per inch of area on the low-pressure 
piston at the beginning of the stroke ; 
p' = the pressure when the piston has passed through 
8 feet; 
ry = the ratio of expansion in the low pressure cylinder ; 
then Ap l 


i= ‘. 
en AL+(Al—Aje? 


and the work performed during any portion of the stroke previous 
to the cut-off is 
fe re Alpds _ 
Al +(A'- Ajs 


To find the work before the cut-off this integral must be taken 





| between the limits s = ov ands = —, or 
, 
»/ l 
r ’ ; 
| Aipds 
‘ds= a — 
J Al+ (A'—A)s 
“ 6 , 
_ Alp ee fA(r— 1) +A") 
, hyp. log. of —— 
When the cut-off occurs the pressure is 
| pic — Arp_ : 
A(r—1) + A’’ 
and at any other part of the stroke, sey s' feet from the beginning, 
it becomes 
p= __ Alp _ L 
A(r—1) +A! 


The work performed from the cut-off up to this point is— 


Alp d 3} 
Nédu __ | cua & 
Soret = eee SF 
and, consequently, to find the total work after the valve close® 
the steam port, this integral must be taken between the limits 


1, so that the work after cut-off is— 


, 
a! = —and s' 
“ 





t dda _ Alp fas 
A(r—1)+A 3! 
l 
r r 
a Alp 1 ] f 
Aw—)+a 1yp. log. of r. 


Therefore, the whole work per square inch of piston performed 
during one stroke is — 
/ 


r 


pidst+ 


U 
pu dsizAlp 
§ 1) +A! hyp. log. of r 0, 
lm Ar A(r—1)+A' 3’ 
and, consequently, the mean pressure on the square inch is— 
1) + A’ , 
Ar 


1 hyp. log. of A(r 


hyp. log. of r 
A (r —1)+ A! 
In the papers to which reference has been made 
A! = 2A; andr = 1°65; and p = 21°66. 
So that the mean pressure is= 


f 1 A (r - 
Ap ios hyp. log. of 


21°66 { hyp. log, of 2°65— hyp. log. of 165+ és hyp. log. off 65 t 
«OW 
== 14°35 lb. on the square inch ; 
and the mean effective ure is— 


= 14°35 — 3°5 = 10°85 Ib. 
The power given out in the low-pressure cylinder is— 
2 
256 x 1085 x 280 115°628 horse-power, 


33000 
or nearly 57-horse Fags less than the calculated power in Paper 
II. Since this is the differe: 


nce of power per minute, it is evident 
that not even an approximate aod -y can S obtained by assumi’ 
that the action of steam in the cylinder of a empemniel 
engine => “ean, same =s oo would occur in the 
same inder working expansi' without a epee , 
conclusion, allow me to say that Paar written this not from a 
spirit of fault-finding or tradiction, but from a sincere desire 
to obtain an approximate formula by which, in the absence of an 
indicator diagram, the power exerted im the large cylinder of a 








compound — anag be calculated, A Workine Encivgen. 
Glasgow, March, 1873, 
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COLE’S PATENT STONE AND ORE-CRUSHING MACHINE. 





THE machine of which we give an illustration is manufactured 
by Mr. J. C. Cole, of Montpelier Ironworks, Walworth, and is 
specially adapted for the production of concrete or for crushing 
to very small fragments any mineral; stone, or chemical. It has 
become necessary of late to produce such machines as will cost the 
smallest amount for transit, at the same time being equal to any 
work; and the manner in which this apparatus appears to answer 
renders it an important adjunct to or in connection with stampers, 
&c., as the material produced is very regular, and nothing escapes 
the jaws of this particular machine larger than gin. cube, of which 
size it is capable of producing about 25 tons of material per 
day. The crushing jaws are arranged on each side of the 
main shaft, and at every revolution two strokes are given, which 
renders it double acting; and, if found necessary or requisite, 
one pair of jaws may set to such a gauge as to produce 
larger material than the others, or both may be set either to a fine 
or a coarse gauge. In practice it is found ne to reduce 
large pieces to about 2in, cubes in one side of the machine. They 








are then placed in the other and reduced to fine material, and by 
this means a very amount of work is done with very little 
power. The action of this machine will be very clearly seen from 
the detail sketch ; and it will be readily understood that, from the 
configuration of the machine, all bearings are protected from dust, 
and the apparatus is so simple that every part may be got at 
with ease. 

The machine from which our engraving is taken is recommended 
by its portability, for it does not weigh more than 30 cwt. For 
mining ente’ — colonial or otherwise — this is of impor- 
tance. There is no overflow, and all pieces of stone—or whatever 
it may be, put into the hoppers—are reduced in equal propor- 
tions. As regards simplicity, there are only three bearings in the 
whole apparatus. The crushing surfaces do not weigh more than 
1 cwt. each, and are easily replaced. 





EXPANDING TAP*FOR COUPLINGS, &c. 


Ws giveherewithan engra’ from the Scientific American 
of an expanding tap for coup! , manufactured by the United 
States Manufacturing Company, ercial-street, 


Fig. 1 is a perspective view of this tap, and Figs. 2 and 3 are 
sections, A and B, Fig. 1, represent nuts running on threads formed 
lettered C, in the sections Figs. 2, and 3. 
these threads are formed three tments, D, Figs. 2 
and 3. These abutments are separated by grooves wider at the 
bottom than at the top, sothat the cutters or chasers, E, when in 
use cant over or lean to on one side to relieve themselves. This 
obviates the necessity of forming their outer or cutting faces lower 
on one side than on the other, as is usual with taps made in the 
way. 

The bottoms of the grooves are, moreover, inclined planes, con- 

ing toward the point of the tap, so that by adjusting the nuts, 
re: tho cutters exe made to ont a larger or home. ay diameter as 
may be desired. The inner sides of the nuts are cut under on a 
slight bevel, and the ends of the cutters being also formed to the 
same the latter are firmly held when the nuts are in place. 
F, Fig. 1, represents a hole into which a small lever is inserted to 
turn the nut. 

We need not sere 3 ou ee oe — _— expense hod 
making taps e old form, to cut a thread of a given di 
meter, We mee say, however, for the benefit of such of our 
readers as are not it, owing to alterations likely to 








take place in tempering, the making of such taps is one of the 
nicest jobs a mechanic is called upon to perform, and a tool so 
made must of necessity be a costly one. The tap we have 
described can be made much cheaper than the commonly used kind 
and, while it a its work with perfect accuracy, is much more 
durable. Only the cutters are liable to any noticeable wear, and 
they may be replaced at small cost. Sets of cutters of different 
threads may be used so that the tool has a much greater capacity 


than the ordinary ~ The cutters are long, and as the first two 
or three threads do the cutting, as soon as these threads become 
worn they may be ground off, when the next in succession will 
perform the work as well as the first, and so on till the major part 
of the threads are ground and worn away. The renewal of the 
cutters is therefore not often necessary. 





DAWSON’S PATENT SAFETY VALVE. 


Ir any of our readers will turn to THz ENGINEER for Oct. 18, 
1872, they will find a sketch of an annular safety valve. The 
object we had in view in proposing sucha valve, was, of course, 
to get a large area of openi 


——— a small surface exposed to pres- 
sure, and consequently a light load. We illustrate now a valve, 











which is identical with that to which we have referred, in all but 
the method of loading. This valve has been recently patented by 
Mr. W. Dawson, of Scranton, P.A. The reports which have 
reached us of its operation are very satisfactory, the valve ap- 
i a on all the conditions claimed for other and more 

ive 





FLY-WHEELS. 

THE object of introducing a fly-wheel into a piece of machinery 
is with a view to balance or equalise the motion of the whole 
system. If the power exerted by the prime-mover were uniform, 
and if the resistances overcome by the machine were constantly 
of the same amount, then the speed would continue constant, 
and there would be no tendency to fluctuation ; but as this 
state of things is not found to exist, nor can it, from the nature 
of the case, be expected when we consider the ends for whieh 
some machines are designed, viz. the variable nature of the 
resistances to be overcome, as when the machinery is heavier 
loaded at one time than another, then we must have some kind 
of counterpoise or balance whereby the motion may be regu- 
lated and kept as free as possible from violent shocks. A pro- 
perly designed fly-wheel, therefore, acts as a store or reservoir of 
energy, this energy being stored up in the wheel when the 
prime-mover is exerting more power than is n to drive 
the machinery, and thus it can be drawn upon to supply the 
machinery with an extra supply of energy when that is required 
to overcome an increase of resistance, the prime mover keeping 
a nearly uniferm action. 

In order to determine the amount of actual energy in a 
rotating body we have to find the centre of gyration of the body, 
or that point at which we may conceive the whole mass of the 
body to be concentrated when the velocity of that point is such 
that the whole work in the body may be considered to be accu- 
mulated there. 

In the case of a circular rotating body of uniform thickness 
we may find the centre of gyration by considering the body to 
be made up of a series of concentric rings of equal breadth. 
Let » = number of revolutions per second, z the distance of a 
ring, of breadth d z, from the centre; then 2 # n z = velocity 
per second of a point situated in that ring. Now, since the 
accumulated work, or actual energy of a moving body =" , 

g 
where W = weight in lbs., v <= velocity in feet per second, ond 
g = gravity = 32°2, we have for the whole accumulated work 


in the body— 
@ ™)? he dz 
29 


Let r = radius of gyration, then— 


2. “f= é:= oe. wf dz 
29 29 


and when x =JR, or the radius of the wheel, then r =F , or 
2 


radius of gyration ‘707 TR, ie. the centre of gyration is 
situated a distance from centre of rotation = ‘707 R. 

In the case of a fly-wheel with a heavy rim and light spokes, 
the integration is made between the limits of x, and the formula 


then becomes, for radius of gyration— 


2 


R being the outside radius and R, the inside radius of the 
wheel. 

To give an example—a fiy-wheel whose outside and inside 
radii are 10ft. and 9ft. respectively, with a rim 12in, x 6in. 
makes 20 revolutions per minute, then radius of gyration = 


qf 24% = omit 


The actual energy of the wheel will therefore be = 83,060 foot- 
pounds, constituting a store of energy available for the purposes 





of the machine. The above 83,060 foot-pounds is found as 
follows— 

We _ 133728 x 400 _ 88,060. 

29 2x 822 


The velocity being that of the centre of gyration. The strength 
of a fly-wheel to resist “ bursting” may be ascertained by con- 
; sidering the condition of stress existing 
in the rim, the first step is to find the 
centrifugal force of the revolving body, 
the formula for which being— 
Wx dat*xer x T 
> 





g 

when W = weight in lbs., r = radius of 
circle described by the revolving body, 
and T = number of revolutions per 
second. In the case of the fly-wheel 
already referred to we may conceive the 
rim to be divided into a number of equal parts, each held to the 
centre by the spoke fitted to it, as per diagram; and by calcu- 
lating the centrifugal force due to the revolution of one of these 
parts we will have the amount of strain which would be thrown 
upon the spoke, considered as a tie ; or, if the spoke be not 
designed to resist this outward strain, then we may find the 
effect of this force as exerted on the rim itself. 

In the first case, viz., to find the strain on the spoke, we have 
by the above formula— 


20 \2 
2228°8 x 4 x 9°86 x 9°51 (a) 


32:2 
(2228°8 lb. being the weight of one-sixth of the rim, and 9°51 —= 
r = radius of tion as formerly found.) 
In the second case we must resolve the outward forces into 
rectangular components, and take the sum of the components 





= 2884 Ib. 














acting in the same ion B 
in one-half of the rim. Let ‘ , 
A, B, C, represent one-half of x 
the flywheel; then, since the 
outward forces are exerted A c 
radially, as O, A, O, B, and 
0, C, draw A, D, and C, E, \ 
at right angles to the line ao ——— 
D, E, and we have A, D, bal 
D, O, and C, E, E, O, as the components of the forces repre- 
sented by O, A, and O,C. The sum, then, of the effective 
forces tending to tear this half of the rim from the other half 
will be represented by D, A, E, C, and O, B; but since < A, O, 
D = 30°, thecircle being supposed to be divided into six equal 
xo = sin. 30 = 4; C, E, also = }; and since 
4, 0, = O, B, is radius = 1, then the sum of the effective 
forces parallel to O, B, as represented by the values given above 
for these lines is = § + $+ 1=2. Putting 2884 Ib., already 





found, = 1, then the total outward force = 2884 x 2 = 5768 lb., 
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which force must be resisted by the tenacity of the material in 
the sections of the rim at D and E. 

In the example already given it is evident that there is a large 
surplus of sectional area to meet this strain, but a large factor 
of safety inust be allowed to meet the danger of the engine 
“racing;” the bursting strain varying as the square of the 
velocity of the wheel. W. J. M. 





CHEMICAL SOCIETY. 
Thursday, 6th March, 1873. 
Dr. GLADSTONE, F.R.S., Vice-President, in the Chair. 

Arter the minutes of the previous meeting had been read and 
confirmed, and the donations to the Society announced, the names 
of Messrs. E. H. Fison, Charles Thomas Knigzett, Alonzo J. 
Rider, William Andrew Prout, B.A., Roland Finch, William 
Morgan, Ph.D., and a Richardson, were read for the first 
time ; for the third time Messrs. George Ainsworth, Alexander 
Bottle, Richard Joseph Deeley, and James Walter Montgomery, 
who were then balloted for and duly elected. 

The first paper ‘‘On the Action of Hydrochloric Acid on 
Codeine,” was then read by the author, Dr. C. R. A. Wright, 
who, after referring to a former paper containing an account of the 
action of hydrochloric acid on morphine, stated that codeine, 
treated with hydrochloric acid at 100 deg. for two hours and a- 
half gave a mixture of two bases C + 3 HCl and C + 4HCl 
2H.O where © stands for CyH,.NeC; When the action 
was continued for a longer time methyl chloride was evolved, and 
a mixture of two isomeric bases, obtained intermediate in com- 
position between morphine and ‘ apomorphine,” namely, Mz — 
2H.0, and M,— 4H,0O respectively, where M= C3,HasN.03. 
With hydrobromic acid the first action was similar to that of 
hydrochloric acid, but its further action gave rise to products 
which were not identical with those formed by means of hydro- 
chloric acid, whether at 100 deg. or at a higher temperature, An 
extensive table of the derivatives of codeine obtained up to this 
time accompanied the memoir. 

After the chairman had expressed the thanks of the Society to 
Dr. Wright for his valuable and laborious researches on this subject, 
a paper ‘“‘On New Processes for Mercury Estimation, and some 
Observations on Mercury Salts,” by J. B. Hannay, was read by the 
secretary. The author finding the ordinary processes for the deter- 
mination of mercury either very tedious or deficient in accuracy, 
has devised two new ones, which are free from these objections. 
The first, which is a volumetric method, depends upon the fact 
that potassium cyanide dissolves the precipitate produced by 
ammonia in a solution of mercury chloride. A few drops of 
ammonia are first added to the solution containing the mercury in 
the state of chloride, and then a standard solution of potassium 
cyanide,until the turbidity produced by the ammonia disappears. If 
arsenic, copper, &c., be present the solution should be precipitated 
eg sulphuretted a. the arsenic, &c., separated by sulphide 
of ammonium, and the mercury sulphide dissolved in aqua regia. 
The other method consists in decomposing the mercury, in solution 
as sulphate by the electric current in a platinum basin, the 
mercury being deposited on the basin in the metallic state and 
weighed as such, The author has also made several experiments 
on mercury salts and finds that hydrochloric acid completely 
decomposes mercury sulphate, and that mercury chloride can even 
be boiled with concentrated sulphuric acid without suffering 
decomposition. 

Mr. F. Field remarked that in separating the arsenic and an- 
timony, potassium sulphide must not be used, as mercury sulphide 
was comparatively soluble in it. 

The next paper ‘‘On a Method of Estimating Nitric Acid,” by 
T. E, Thorpe, F.R.S.E., was also read by the secretary. The 
author finds that the copper zinc couple of Messrs. Gladstone 
and Tribe completely decomposes nitrates with formation of 
ammonia, which can then be estimated as platino-chloride, or, if the 
amount be but small, by Nessler’s test ; particular care, however, 
is required with the ammonium nitrate, the strength of the solu- 
tions employed considerably affecting the result. The author 
believes that this process applied to the determination of nitrates 
in potable waters possesses considerable advantages over the 
ordinary method, namely, by avoiding the introduction of nitrates 
in the potash or soda employed, and the frothing of the strongly 
alkaline solutions when distilled, The author also employs the 
couple for the reduction of chlorates and iodates, It seems to 
have no action on urea, 

Dr. Gladstone said he had listened to the paper with great 
interest, and would welcome every labourer in the extensive field 
opened up by the use of the copper zinc couple, since it was of great 
importance that we should know what substances were de- 
composed by it, and what were not. 

Mr. W. Thorp said he was much pleased ‘with the paper, and 
had no doubt the method would be valuable in determining nitrates 
when they were present in;tolerably large quantities ; but he did not 
see theadvantage it presented in water analysis over that devised by 
the late Mr. Chapman. He had madeseveral hundred determinations 
by the last-mentioned process, but had never met with the difficulties 
mentioned by Dr. Thorpe. The presence of any trace of nitric 
acid in the potassic hydrate was readily removed by boiling the 
solution with a little aluminium. From the accounts given of it 
in the paper he should imagine the new method to be more 
troublesome and tedious than the old one. 

Dr. Debus quite agreed with the speaker that the new method 
did not seem to possess any practical advantage over the old one. 
It was, however, interesting from a theoretical point of view that 
zine and copper in contact should reduce nitric acid to ammonia. 

A ‘* Note on a Reaction of the Acetates upon Lead Salts, with 
remarks on the Solubility of Lead Chloride,” was read by the 
author, Mr. F. Field, F.R.S. When sodium chlorideis added to 
either lead acetate, or nitrate, a white precipitate is formed which 
is generally regarded as lead chloride; it is, however, entirely 
dissolved by acetic acid for the moment, crystals of lead chloride 
separating from the clear solution after a short time. By far the 
most sensitive test for the presence of acetates or formates is a 
copper salt in the presence of sodium chloride, for when such 
a solution is heated, a copious precipitate of oxychloride of 
copper is immediately produced. ‘The author has also made some 
determinations of the solubility of lead chloride in a solution of 
sodium chloride, and notices the ease with which lead sulphate is 
decomposed by hydrochloric acid or sodium chloride, so that 
sulphuric acid produces no precipitate in a solution of lead 
chloride in sodium chloride. 

In reply to a question by Dr. Voelcker, the author said he 
had not made any attempt to ascertain whether this method could 
be employed for the quantitative determination of acetic acid. 

Dr. Russell then took the chair, which was vacated by Dr. 
Gladstone, to read a communication entitled ‘‘Observations on the 
Nature of the Black Deposit in the Copper Zinc Couple,” byJ. H. 
Gladstone F.R.S., and G, Tribe, F.C.S. As it had been suggested 
that the black deposits referred to contained more or less metallic 
zine, the authors had instituted experiments to ascertain the truth 
of the matter. When the solution of copper sulphate is poured on 
the zine a deposit of pure copper is produced as long as the 
solution contains any of that metal, soon, however, as the 
copper is exhausted other reactions supervene, zinc oxide is formed 
by the action of the oxygen dissolved in the water, and metallic 
zinc is also deposited; such a black deposit examined under the 
microscope is seen to consist of branches of crystallised copper, 
studded with crystals of metallic zinc, the latter of which at 
once disappears if washed with a solution of copper sulphate, It 
would, therefore, seem that the black deposits in the copper zinc 
couple, as usually prepared, can contain little or no m ic zine, 
The authors also made some remarks on the platinum zine and 
gold zinc couple, which, as might have heen expected, are more 








active than the copper zinc couple, and concluded by a discussion 
of the th ‘of the electro-chemical actions involved. 

Dr. Russell, after returning the thanks of the Society to the 
authors, for an account of their exceedingly interesting experi- 
ments, said that the statement that as long as there was excess of 
copper sulphate in solution no zinc was deposited along with the 
copper on the zine plate, was at variance with certain experiments 
he had made some time ago. When a zinc plate is immersed in a 
dilute solution of copper sulphate, it temantiotely becomes covered 
with a black deposit, but if the plate be moved about in the 
liquid so as to remove it from the solution of zinc sulphate formed 
in contact with it, the deposit immediately acquires a red colour. 
The black deposit, moreover, evolves hy en when treated 
with an acid, whilst the red does not. Dr. Miiller remarked that 
iron plunged into a solution of sulphate of copper gives, at once a 
red be sit; moreover any metal appearing black from being in a 
minutely divided state acquires its 6 gd colour on being rubbed 
with an agate burnisher, but this black deposit does not, 

Dr. Wright observed that @ priori it was quite possible that 
zinc and copper should be deposited together, since brass co 
electro deposited. 

Dr. Schenck drew attention to the fact that when a couple of 
copper and cadmium are immersed in a solution of cadmium 
cane, metallic cadmium is deposited on the copper. 

Anoteon ‘‘An Air Bath of Constant Temperature between 100deg. 
and 200 deg. Cent.,” by Dr. H. Sprengel, was then read. This 
ingenious contrivance consists of a bath similar to the ordinary 
hot water oven, made of sheet lead autogenously soldered and 
filled with dilute sulphuric acid boiling at the desired temperature. 
In order that the temperature may remain constant, the water 
which distils from the dilute sulphuric acid is condensed and 
allowed to flow back again into the bath by means of a worm of 
lead cooled by the atmosphere, or a long vertical metal or glass tube. 

Dr. Russell, in thanking the author, said the Society was much 
indebted to him for his simple and ingenious form of air bath, 
and finally adjourned the meeting until Thursday, March 20th, 
when a lecture ‘*On Iron and Steel” will be delivered by C. W. 
Siemens, Esq., F.R.S., &e. 





JURIES AT THE VIENNA EXHIBITION. 


THE arrangements concerning the organisation of the juries at 
the forthcoming Exhibition at Vienna have just been made public, 
with the exception of Group 24—that is, the Exposition des 
Amateurs (loan collection) all the other twenty-five groups are to 
be judged by international juries. As regards the Austrian 
members of this jury, pomees O is to be chosen by the Austrian 
exhibitors, the other will be nominated. The voting-tickets are 
to be sent under seal to the Director-general, who will submit them 
to the Executive Committee of the 16thsection. The election will 
be confirmed by the President of the Exhibition Committee, who 
are likewise to nominate that half of the members who are not to 
be elected. The manner in which the Hungarian members of the 
jury are to be appointed will be regulated by the Hungarian 
Government and ] the Hungarian Exhibition Committee. The 
names of the jurors must be sent in by the 15th of April. As the 
statute says nothing about the way in which jurors of foreign 
States are to be nominated, it follows that the exhibitors of each 
State may doin this respect as they please. The number of 
members that Austria-Hungary, as well as the foreign States 
represented at the Exhibition, may name is in proportion to the 
number of exhibitors from each State. In each group from 10— 
100 exhibitors are to name one member; from 101—200, two 
members ; from 201—300, three; and from 301—400, four 
members, and soon, The list of jurors will be published at the 
end of April, 1873. The division into groups, as published on the 
16th of September, 1871, forms the basis of the action of the 
jurors. In order to facilitate the professional examination of the 
objects exhibited, the juries of the different groups may be sub- 
divided into sections. These sections may call in members of 
other sections and other groups, as well as professional men who 
are not members of any jury. Such professional men may be 
proposed by any member of the section or the representative of 
the Director-general, and be elected by absolute majority. The 
names of these professional men thus elected will be published by 
the Director-general. Each section of a jury chooses a president 
and a vice-president, as well as one or more reporters. Each 
section has to examine the objects which are classed in that 
section, and to propose the awards, These proposals are to be 
submitted for sanction to the jury for the “le group.. The jury 
for each group consists of all the members of the different sections 
belonging to the respective group. The presidents and the vice- 
presidents of these juries will be nominated by his Imperial 
Highness the President of the Exhibition Committee. The reporters 
are chosen by the members of the jury. The jury for a whole 
group decides on the division of the labour among the different 
sections, as on the proposals of the sectional juries, and has the 
right to propose the awards of adiploma of honour. The presi- 
dents, vice-presidents, and reporters of the juries form the council 
of the Presidents of the Exhibition. The presidents and vice- 
presidents of this council willbe appointed by the President of the 

ixhibition. This council decides on the questions of principle 
which may be raised by the juries ; it decides on the award of the 
diplomas of honour, and submits the final reports of the 
different juries to his Imperial Highness the President of the 
Exhibition Committee, Exhibitors who are jurors renounce the 
right to any distinction of award; professional men only for the 
section on which they have been consulted. They may write on 
the objects they exhibit that they are out of competition. This 
decision applies to the partners as well as to the managers of the 
exhibiting firms. Every exhibitor receives through his own 
exhibition committee an ‘‘information-sheet,” with questions so 
as to enable him to inform the jury fully on all that relates to his 
exhibition, It is in the interest of the exhibitor himself to answer 
the questions put in this information-sheet as fully as possible, 
and to send it back in the shortest possible time, as otherwise the 
objects exhibited might, for want of information, not be duly 
prea The Exhibition Committees are requested to return, 
if possible, these information-sheets up to the Ist of May. Eve 

exhibitor may withdraw from competition the objects exhibited, 
but such intentions must be distinctly declared on the informa- 
tion-sheet with the words ‘* out of competition.” In the absence 
of this it will be su that he means to compete, and the 
articles exhibited will be subject to the award of the jury. As to 
objects which may be classed in different groups or sections, the 
exhibitor ought to mark in which group or section he wished the 
object to be classed. Collective exhibitions will, as a rule, be 
judged as a whole, and for this the previous decisions are in full 
force. If the participators in such collective exhibitions want to 
be judged in such a collective exhibition separately, they have to 
furnish separately the different data required by the jury. The 
international jury assembles on the 16th of June, 1873, and its 
work must be done by the end of July. The awards will be 
distributed on the 18th of August (the Emperor’s birthday), and 
will after this day be affixed to the objects for which they have 
been given. The jury will award the following distinctions :—(1) 
The diploma of honour of the International Exhibition of 1873 in 
Vienna ; (2) The medal ee 8 ; (3) The medal for merit ; (4) 
The art medal ; (5) The medal for good taste ; (6) The co-operation 
medal ; (7) The honourable mention. The principles to be observed 
in the award of these distinctions are—(1) The diploma of honour 
is to be the ial distincti ‘or eminent merits in science, its 
application to culture of the people and advancement of the 
intellectual, moral, and national welfare of mankind. This 
distinction can only be awarded by the council of the President 
of the Exhibition on the proposal of the jury of one of the groups. 
(2) The medal for progress isfor exhibitors in the groups from 1 to 23 
and ore 26, for such as, by new inventions, use of new 
materials, and arrangements, can show notable progress in com- 

















parison to what had been seen in former exhibitions. (3) The 
medal for merit will be given to exhibitors who show their claim 
to it by the perfection of the work, extent of production, opening 
of new channels of consumption, use of perfected tools, machinery, 
and general superiority of the produce. (4) The art medal is 
reserved for eminent productions of art in Group 25. (5) The 
medal for good taste is for those who distinguish themselves in 
articles in judging which form and colour are in the first line 
decisive. (6) The co-operation medal is for those individuals who, 
as managers of factories, designers, modellers, and other assistants, 
are pointed out as having contributed to the excellence of the 
— or to the extent of the consumption. (7) Lastly, the 

onourable mention can be given to exhibitors who show merit but 
not in a measure to be entitled to the medal of progress or merit. 
The Times correspondent in commenting on this says, ‘‘ The statute 
is not likely to make the Director-general more popular among the 
Austrians than he is, ile the Hw ian and foreign exhibitors 
are left to arrange the nomination of the jurors as they please, one 
half of the Austrian jurors are to be nominated by the Exhibition 
Committee—that is, by the Director-general, while all the presi- 
dents and vice-presidents of the juries are named by the President 
of the Exhibition. Moreover, all these juries are only to make 
proposals, while the final decision lies with the council composed 
of the presidents and vice-presidents of the juries, who are all 
nominated, so that the reporters will be the only element which will 
really represent the exhibitors, by whom they will be chosen in 
the different juries. The objects of composing the body, with 
whom in the last inst the decision will lie, of men nominated 
and not elected, is no doubt to prevent those interminable discus- 
sions and quarrels which are wont to arise on such occasions, But 
is not the remedy worse than the evil ? and will not every one of 
those thousands, who must needs go without distinction, or at any 
rate without the reward they deem themselves entitled to, go 
away with the conviction that he has not had fair play, and that 
protection has deprived him of what was his due? The director- 
general must bea bolder man than any one gives him already 
owe for for braving the storm which he is thus conjuring on his 

ead,” 








Woopen Suips.—An American contemporary, advocating the 
building of wooden ships, curiously enough gives the following 
statement as an argument in their favour. We confess we cannot 
see the force of his reasoning. ‘Only a few days ago a wooden 
vessel, put on the ways for leaking peay, was found to have been 
as free from rotten timbers as the day she was launched ; but the 
cinders and scoriz, falling from her furnaces between the timbers 
under the engines, and kept in motion by the rolling of the vessel, 
had worn grooves and gashes in the bottom or outside planking, 
which had nearly cut her in two,” 


Harwoop’s Lonpon MacHinE Works OoMPANY.—A pro- 
spectus has been issued of a company under this title. Tho 
directorsappear to beall local capitalists of position, Mr. Firmstone 
being an ironmaster, and Mr. Hasluck chairman of the Metropo 
litan Wagon Company. The capital is £50,000, in £10 shares, 
No money is wasted in promotion, The subscription lists close, 
we understand, March 22nd, The company is formed for the pur- 
pose of acquiring, as a going concern, further developing and 
extending the well-known business of Messrs. C. and W, Harwood, 
general machine manufacturers, of the London Machine Works, 
Newtown-row, Birmingham, which has been successfully carried on 
by that firm for a period of twenty-one years. 

DEATH OF Mr. R. W. THomMson.—We announce with regret 
the death of Mr. R. W. Thomson, well known as the inventor of 
india-rubber tires for traction engines, or, as he loved to call them, 
road steamers. Mr. Thomson was born in Stonehaven, in 1822, 
and served his time in shops in Aberdeen and Dundee. At the 
age of nineteen he started for London, with a very few pounds in 
his pocket, to push the idea which he had conceived of firing 
mines by electricity. He took his invention to Faraday, who 
approved of it ; and Cubitt, possibly on the strength of Faraday’s 
opinion, gave young Thomson employment in —_ out blasting 
operations near Dover. He was next employed by the Stephen- 
sons, When notmorethan twenty-two he turned his attention tothe 
use of india-rubber for tires, but the material was so scarce and dear 
that he made no progress with the invention. In 1852 he went 
out to Java to erect sugar machinery, and he there became partner 
with a manufacturer. Mr. Thomson visited England from time 
to time, and invented a steam crane and an hydraulic dock about 
1860. In1862 Mr. Thomson left Java and settled in Edinburgh. The 
history of the traction engine and tires with which his name is 
united is too well-known to need repetition here, Mr, Thomson 
was a great sufferer for several years, and his death was by no 
means unexpected, 

THe DaNnKS Furnace.—Mr. Danks was present at the late 
meeting of the National Association of Iron Manufacturers at 
Philadelphia, and his introduction and remarks formed the feature 
of one of the evenings. Mr. Danks gave his experience with the 
iron trade of England, and said that, in spite of the efforts of in- 
terested parties, he had successfully introduced the furnace 
throughout England and Scotland, while in France, Belgium, 
Austria, Sweden, and Norway, furnaces upon his system were 
being erected. Mr. Danks fully described the construction and 
working of his furnace to the meeting, after which he was sub- 
mitted to a long series of questions, to which he res nded freely. 
Much valuable information, not heretofore published, was elicited, 
and Mr. Danks was elected an honorary member of the Associa- 
tion, “in view of the eminent service rendered by him to the iron 
manufacturers of the United States by his inventions and suc- 
cessful efforts in the line of mechanical puddling.”—New York 
Semi-Weekly Times. 

Tue Roya PoLyrecunic InstiruTi0N.—The entertainments at 
309, Regent-street, have lost nothing in public favour since Pro- 
fessor Gardner and the secretary, Mr. Robinson, have devoted their 
energies to the work. There are not many people with as ready a 
knack as the former gentleman displays in dealing with the dry 
leaves of science, and the civility of the latter is of that agreeable 
kind that makes people feel they are desired to be as happy as 
possible. Perhaps what we remember the Polytechnic best for is 
the diving bell. The fun we had as youngsters, and the crowded 
benches at the theatres and round about the galleries; but 
the Institution has matured with the age we live in, and so it 
has come to years that people have actually learnt to appreciate a 
lecture on “‘ Fuel, or What Shall we Burn.” Professor Gardner, 
the lecturer, called from his store of scientific knowledge some of 
the most telling experiments, The burning of potassium in water, 
of iron in oxygen, and of finely diffused lead in contact with the 
atmosphere, were some of the means to which he resorted in illus- 
tration of his subject. When he came to describe Barker’s process 
of turning ames ” into balls or bricks, to be used like ordinary 
lumps of coal, public attention rose to a maximum, for 16s, or 
17s. a ton less than the market price of coal is no mean considera- 
tion at the present moment. The coal dust was mixed with the 
so-called diamond cement, pressed, and presented to the audience, 
who were permitted to take specimens home with them. The next 
entertainment onthe programme wasa piece, “‘Hide and Seek.” Mr. 
King exhibited the dissolving views of some noted animals from 
the *‘ Zoo,” and also some astronomical views, among which the 
transit of Venus found a clear and elementary explanation. The 
most sensational part of the evening’s 7 3 ~ was the scenery 
and tableaux illustrative of the poem, ‘‘ How Jane Conquest | 
the Bell.” The entertainment on the whole was of a popular 
interesting character, and if the ghost of Count Rumford should 
happen to hover about the Koyal Institution, vainly for 
the improvements in ee ee for which, at the begin- 

i the century, he in’ that fashionable nang may 
find a more sui’ response to his desires by becoming 
of the Polytechnic, where he would be better welcomed ut 
oss to the dignity or interests at that institution. 
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RAILWAY MATTERS. 


THE traffic receipts on the North Metropolitan Tramways for 
ot —— ending the 8th inst. amounted, on 204 miles open, to 


THE traffic receipts on the London tramways amounted for the 
week ending the 8th inst., on 17} miles open, to £1914, as against 


15 miles and £1875 for the corresponding week last year. 


Tue half-yearly meeting of the Marlborough Company was held 

- on Wednesday at Marlborough ; Mr. Price in the chair. e report 
states the directors feel confident that if the bill were sanctioned 
by Parliament for making a railway from Swindon to Marlborough 
and Andover, material advantages would accrue to this company. 


On Tuesday afternoon a large and influential meeting, presided 
over by Mr. John George Adair, High Sheriff of County Donegal. 
was held at Lifford ; resolutions were adopted in favour of the 
Government purchase of Irish railways. The present system was 
pronounced to be unsatisfactory and to retard the prosperity of the 
country. 


THE half-yearly meeting of the Devon and Cornwall Company 
was held at Westminster-chambers on Tuesday, Mr. 8. C. Hamlyn 
in the chair. The report stated that since the last meeting con- 
siderable —— had been made on the works of the Lidford 
section. The works were being pushed forward with the utmost 
vigour, and it was confidently hoped that the railway would be 
soon opened for traffic. The directors are proceeding with the 
applications to Parliament for powers to extend the line to Plymouth 
and Devonport with independent stations, and for the Western 
extensions, 

THE North-Eastern Railway Company have decided to build a 
commodious new railway station at Middlesbrough, at a cost of 
£90,000. The new station will stand upon the site occupied by 
the present station, and will be 300ft. long. There will be two 
platforms, an up platform and a down platform, by which means 
the growing passenger traffic from and to the east and west will be 
divided, o complete sets of offices will be provided, one for 
each platform. In order to lessen the street traffic over the 
dangerous and inconvenient level crossings near the station, large 
subways will be made underneath the line. There will be shops 
in the Zetland and Albert Bridge-roads fronts of the station. 
The contracts for the work are to be let in the course of a few 


ys. 

Two bills have been laid before the House of Commons by the 
Board of Trade for confirming provisional orders made by that 
Board for the construction of metropolitan tramways. One of the 
bills includes tramways in the heart of London, and authorises a 
line from the south, running along Waterloo-road, over Waterloo 
Bridge, and to a point ninety yards north of the northern toll-gate 
on that bridge. The bill includes also a line from the south, 
crossing Blackfriars Bridge, and then passing along New Earl- 
street, and terminating at the lamp standard and safety-crossing 
in Queen Victoria-street, at the junction of that street with the 
Poultry ; also a line from the north along Farringdon-street, 
passing over Blackfriars Bridge and along Southwark-street to the 
Borough High-street. 


THE report of the directors of the Sambre and Meuse Company 
congratulates the shareholders on the increased traffic of the past 
year, leading to a hope their proportion of receipts may be some- 
thing worth notice. The Government of the Netherlands having 
expressed a desire to purchase a portion of the Great Central, 
which traverses their territory, the Antwerp and Rotterdam 
Company, as also the committee of-the Great Central Boards, have 
concluded an agreement for the sale of this part of their line, but 
as the interest of the Sambre and Meuse shareholders will be 
greately affected by the above arrangement, and in the absence of 
specific understanding upon the compensation they are to receive 
for the abstraction of so valuable a part of their system the 
Sambre and Meuse directors have withheld their assent. 


Ar a meeting of shareholders in the Caledonian, North British, 
and Glasgow and South-Western Railway Companies, held in 
Edinburgh on Monday for the purpose of “considering the new rail- 
way schemes of these panies, and adopting measures to secure a 
a arrangement as to competitive and unremunerative traffic.” 

Ir. A. J. Russell presiding, it was resolved, “That this meeting 
entirely disapproves the policy of the directors of the three com- 
panies in promoting new competitive schemes, and pledges itself to 
use its utmost endeavours tosecure thejwithdrawalof the same; and, 
<a the present high price of labour, iron, coal, and mate- 
rials, is of opinion that every new scheme, even although it be 
non-competitive, which is not absolutely necessary for the due 
accommodation of the existing traftic should be postponed. That 
the three Scotch railways will never be in a satisfactory position, 
or be worked with that efficiency and economy necessary to secure 

sroper accommodation to the public and fair profits to the share- 
holders, until an equitable arrangement be come to for the workin; 
of the competitive traffic, and an abandonment of all wasteful an 
unnecessary competition.” A committee was arranged to be 
appointed, and authorised to take all proper steps to enforce these 
resolutions, 

A very remarkable accident occurred on Friday evening on the 
Ferryhill and Hartlepool branch of the North-Eastern Railway, on 
the spot which was the scene of a similar accident a week ago. 
The train to which the accident happened was a laden coal train, 
consisting of thirty-six wagons, and was on its way down to 
Hartlepoo]. On reaching the summit of the steep embankment 
known as “‘ Hessledon Bank,” the engine was taken to the rear of 
the train, end a wire rope attached, one end being fastened to a 
set of empty wagons ascending the incline, which is over a mile 
long, and very steep. When the laden train had gone about 300 
yards down the embankment, a bad link in the chain by which 
this rope was attached to the engine gave way, and the driver, 
finding that without its aid the engine could not hold the train, 
drew out the bolt, and left it to descend alone. This occurrence 
was fortunately observed by the signalman at the top of the bank, 
who at once telegraphed to his comrade at the bottom, and the 
train was turned into a ‘* runaway,” thus preventing its meeting 
the passenger train which leaves Hartl 1 for Sunderland at 
5.15 p.m. On reaching the end of this siding the train rushed into 
the side of the cutting with such violence as to completely bury 
four or five wagons, and to smash the rest of the train into pieces, 
scattering the fragments over the line, one portion of which was 
blocked for three hours. No one was hurt, but the damage to 
the rolling stock will cost several hundred pounds, 


Durtinc the last month an increased to: of coal has been 
sent over the London and North-Western Railway to the metro- 
volis from Lancashire and other districts. The actual quantity 
seing 77,883 tons against 68,611 tons for January. Of the 
named there were sent from the following collieries during the 
last two months :— 





Tons January. Tons February. 
Y= CoalandIron Company .. .. 5419 6285 
rre 





oe oe ee 0c ce ee 2695 3001 

ESOP EEE oq> os we 06) co cc oo UM 1463 
Gidlow and Swinley .. .. .. «- «+ 1265 1086 
Pemberton .. .. oo ce oe 961 1253 
GeNS cc Sh ce 0s 06 +s 80 55 200 
Strangeway’s Hall .. .. .. « —_— 1517 
BERG 66 Shoe) ce cc te be 198 221 
Total oe co co oe 15,967 15,026 


The London and North-Western also carried last month from the 
Mesnes, 97 tons; Ridny Lane, 64 tons ; Holme House, 69 tons ; 
Hindley Fields, 89 tons ; Brynn Hall, 33 tons; Anderton Hall, 
37 tons. The Great Western, too, carried for the Wigan Coal and 
Tron Com 7's Bite Sosiod jaot month, 728 tons ; and from Pem- 
berton, 719 tons. The Midland carried 468 tons from Hindley, 
» nd 99 tons from Wigan, making a total of 16,732 tons, 








NOTES AND MEMORANDA, 


FirreEN thousand tons of copper, worth £1,400,000, were the 
product of the Lake Superior copper region for 1872. 

CHICAGO is now manuf: ing railway iron at the rate of 80,000 
tons per year. This branch of re undoubtedly b 
one of the most important interests of that city. 

Ir has been found that silk goods containing picrate of lead 
frequently catch fire in railway transit. Moderate friction has 
been found to be sufficient to ignite such fabrics. 

THE Wallaroo Tinies, of December 31st, 1872, contains a state- 
ment of the, in many respects, remarkable collection of copper 
ores, and specimens of the lodes sent to England for the 
Exhibition in May, from the Wallaroo Mines and from the Doora 
Mines. 

Proressorn BoussinGavutt states that a quantity of beef tea, 
having been submitted some eight years ago to a temperature of 
—20 deg. for several hours, has remained in perfectly good condi- 
tion up to the present time. Sugar cane juice was at the same 
time subjected to this treatment, and was found to be in excellent 
condition, Both substances had of course been kept in closed 
vessels, 

LONG-CONTINUED observation show that harness and other 
leather exposed to the action of ammonia continually given off in 
stables, become weak and rotten sooner than other leather. Even 
when care is taken to protect them with grease this takes place. 
The addition of a small quantity of glycerine to the oil or fat 
employed in greasing such kind of leather has been recommended 
to Soap it always pliable and soft. 

REFLECTORS for locomotive lamps made of silvered mica are 
being used in the United States. They are said to be very efficient 
and economical. One that happened to be on an engine that 
exploded on the North Pennsylvania Railway was bent almost 
double by the falling chimney, but with the exception of the 
displacement of one or two small pieces of mica it was uninjured, 
and sprang back into shape when relieved. 


AccorpInG to Dr. Carpenter, if we go deep enough in the open 
sea we shall always find the temperature as low as 32 deg., but in 
inclosed seas, such as the Mediterranean, the deeper and cooler 
water, circulating from the poles, cannot enter; therefore the 
lowest bottom temperature is determined by the lowest winter 
temperature of the surface. Scarcity of life in the Mediterranean 
he considers}to be owing to a deficiency of oxygen in the water, due 
to its combining with a large quantity of organic matter brought 
down by the rivers and emptying into it. 

AN important scientific work has been decided on, A careful 
geological survey is to be made of the St. Gothard tunnel. At 
every 100 metres, and elsewhere when a change in the rock war- 
rants it, ten cubes of stone are to be carefully cut out and num- 
bered. A catalogue will be made, including a register of where 
the specimens were taken from, when taken, an 
perature, The temperature of every spring cut is to be taken and 
recorded, Eventually these collections are to be sent to the Uni- 
versities of Zurich, Bonn, Basle, Milan, Rome, and Florence, for 
preservation in their museums. 

Ar a recent meeting of the American Lyceum of Natural 
History, Dr. Walz suggested a method for cleaning greasy 
beakers and photographic glass plates, which must at once 
commend itself to all practical chemists and photographic 
operators. He takes a dilute solution of gee ot te of —> 
and he pours in enough to wet the sides of the vessel to be cleaned. 
A film of hydrated manganic oxide is deposited, which is then 
rinsed with hydrochloric acid. Chlorine is formed, which acts 
in the nascent state on the organic matter, which becomes readily 
soluble. The permanganate solution can be used again and again 
till its oxidising power is exhausted. 

TueE bamboo has been devoted to the service of literature as long 
as the papyrus itself. More than two thousand years before the 
Christian era, the conquerors of China signalled the establishment 
of anew dynasty in the Flowery Land by a conflagration of the 
national records, These documents were written on plates of 
bamboo. How far they went back takes us almost beyond the 
flood! The dynasties of Yu, Chang, and Chea had inscribed their 
records on bamboo plates for a thousand years before their bar- 
barous destruction under the reign of the Thsin kings. Books in 
this primitive nature may be seen among the curiosities in the 
King’s library at the British Museum. 


MAny local causes influence the colours of marine waters, and 
give them certain decided and t shades. A bottom of 
white sand will communicate a grayish or apple-green colour to 
the water, if not very deep; when the sand is yellow, the green 
appears more sombre; the presence of rocks is often announced by 
the deep colour which the sea takes in their vicinity. In the Bay 
of Loango the waters appears of a deep red because the bottom is 
there naturally red. It appears white in the Gulf of Guinea, 
yellow on the coast of Japan, green to the west of the Canaries, 
and black round the Maldive group of islands. The Mediter- 
ranean, towards the Grecian Archipelago, sometimes becomes more 
or less red, The White and Black Seas cover to be named after 
the ice of the one and the tempests to which the other is subjected. 


THE use of acetate of soda, a very cheap article, is at- 
tracting attention as a preservative for animal and vege- 
table substances. The meat is disposed in lavers, in barrels, 
and is covered with one-fourth its weight of the dry 








acetate. The temperature of the room in which the barrels | 


are placed should about 70 deg. After being left twenty- 
four hours, the pieces of meat are turned, and those at the 
bottom of the barrel placed at the top. In forty-eight hours 
they can be taken out and dried. When the meat is required for 
use, it must be cooked in tepid water, to which a small quantity of 
sal ammoniac is added. Meat thus treated is said to retain all its 
flavour. The smaller animals can by this process be preserved 
entire. The preservation of vegetables is claim to be 
accomplished in the same way, but they lose nearly three- 
fourths of their weight. All substance thus preserved must 
be kept in a dry place, as they have a strong tendency to absorb 
moistures, 


AN important improvement has been effected in the manufac- 
ture of caustic soda by the introduction of a blast of air through 
the melted mass, The caustic soda, as prepared from soda ash by 
means of lime, is contaminated with carbonate of soda, cyanides, 
and sulphur compounds; the latter is particularly deleterious in 
numerous operations, and much attention has been bestowed upon 

etting rid of them. Formerly some sali was added to the 
ye, and the sulphide of sodium was o: to Glauber salts, 
which was less objectionable, but the process is expensive and the 
result not satisfactory. According to the Scientific American 
W. Hebig, of Gera, Germany, has modified the operation by 


blowing air through the fused soda, by which the 
sulphides are oxidi and the ides decomposed. 
The operation is conducted as follows: The soda 


lye is evaporated in iron kettles, and a point is reached at which 
the cyanogen and ammonia compo are decomposed, and 
grap te swims on the top. Finally the contents of the kettle are 
eated to redness and melted to a thin liquid ; while in this con- 
dition a current of air is passed through. Graphite floats on the 
top which is sometimes saved, but owing to its crystalline texture 
is not adapted to paint or pencils, and is often burned up as 
useless, The air blast is made so strong as to keep the mass in 
itation, and is continued until all of the sulphur is oxidised. 

e operation is then suspended, the air tube is removed, and the 
—_ off - cienash and allowed to ee A good 
prod secured way more than saltpetre 
oo obtained as an product is quite 
in some establishments, and is made up into refractory 
crucibles, 





at what tem- | 


} 





MISCELLANEA. 

THE enginemen in the Wigan and St. Helen's districts are now 
agitating for an advance of wages. 

CONSIDERABLE interest has been excited in Calabria by accounts 
of the discovery there of large beds of coal. 

As a consequence of the artillery experiments made recently at 
Calais, the Creusot Works have just received an order for steel 
cannon for the French Government. 

M. Assi, of the Paris Commune, has established iron works on 
a small e in New Caledonia. The eight workmen whom he 
employed are on strike, as they do not wish to submit any longer 
to the *‘ infamous capitalist.” 

Tue turret of the Glatton, damaged by the shots of the 
Hotspur, has now been almost restored to its original state, and in 
a few weeks she will be taken out of the dock in the older part of 
the dockyard and transferred to the repairing basin at the 
Extension, where she will lie till required for service. 

Ir is announced from Washington that the Narragansett, George 
P. Dewey commander, has been ordered to the Pacific coast to 
make a survey from Leguna de Jerminos to the northern boundary 
of the United States. This ——— is expected to be of great 
service to navigation, inasmuch as that coast is very imperfectly 
known. 

Tue foundries in the North of England are all well supplied 
with orders, though the difficulty of getting pig iron and coal 
causes some establishments to be idle oftener than could be 
wished. The nail trade, the nut and bolt trade, and the wire 
trade are all good. Prices are firm, and there are numerous orders 
coming to hand, 

So great is the dearth of coal in Cornwall (says the Western 
Morning News) that not only are many mines stopping work and 
becoming flooded, but in the shipping port of Padstow not one 
single hundredweight remains in any of the stores, and to meet 
immediate necessities the inhabitants are sending to borrow from 
the scanty resources of neighbouring towns. 

In the Oldham district difficulty is anticipated with the men on 
the wages question. At Lennon the men employed by the 
Wigan Coal and Iron Company and at Speakman’s Colliery have 
just taken out their tools, owing to the 15 per cent. advance not 

ving been oo. All through the Wigan district there is a 
very unsettled feeling from the same cause. 

COLLIERY proprietors, considering the many difficulties they have 
now to contend with, are naturally turning greater attention to 
coal-cutting by machinery and Winstanley’s machines, several of 
which are working very satisfactorily in Lancashire, and are being 
turned out by the manufacturers in Salford as rapidly as possible. 
Machinery for drawing coal from the foot to the pit’s mouth is 
also being largely introduced. 

THE diver at the docks, West Hartlepool, on one occasion when 
repairing a cavity in the dock gate cill, used some quick-setting 
cement under water at a depth of 18ft. Having completed a part 
of the work he happened to stand with one foot on the cement with 
his lead shod shoe, and found, after a space of about three minutes, 
that it was impossible to move his foot; in order to release himself 
he was obliged to take his knife and cut away the straps of his 
shoe, which still remained fast in the cement. 


THE improved transit of animals is earnestly engaging the 
attention of the R.S.P.C.A., whose committee has just determined 
on offering two prizes of £100 each—(1) For a satisfactory model 
of a new cattle railway carriage which shall supply food and water 
to its occupants during the age 1 (2) for the model of an 
ordinary railway cattle carriage so altered that the animals may 
eat and drink during their journey without removal from the 
truck. These premiums will be subject to conditions about to be 
published. 


No. 7 slip at Chatham dockyard having been set at liberty by 
the recent launch of the Raleigh, the keel of the Superb, one of 
the armour-plated broadside ships ordered to be built at Chatham, 
is now being laid down in the slip. A large part of the keel had 
been “‘laid down” and fitted on ground near the slip, in order to 
save time in the work of preparation, and the various portions are 
now being transferred to the slip, no dock being large enough in 
the older portion of Chatham Dockyard for so great a ship, which 
will be 325ft. long between the perpendiculars, 63ft, 8in. in 
breadth, 18ft. 7Zin. depth in hold; burden in tons, old measure- 
ment 6,047 }4ths, 


A LETTER from Essen says there will be sent to the Vienna 
Exhibition from the cannon foundry of Herr Krupp two specimens 
of his “‘ big guns ” that surpass anything of the kind the establish- 
ment has hitherto produ The first is a gigantic brass cannon, 
the tube of which will be 6°70 metres in len and 1°46 metre in 
diameter, and which will weigh 760 quintals, or 38,000 kilo- 
grammes, The second is manufactured of one block of brass four 
metres long and 1°50 metre in diameter, of the weight of 1000 

uintals, or 50,000 kilogrammes. These two model guns are to be 
despatched to Vienna towards the middle of the month by special 
train, vid,Giesen, Nuremberg and Ponau. 


A coMPANY is in course of formation for the establishment of 
an independent cable between Great Britain and the United 
States. A contract has been entered into with Messrs. Siemens 
Brothers for the manufacture of the cable—3060 nautical miles in 
length. The contract includes the manufacture, laying, and land- 
ing of the cable, and its maintenance in good working order for 

The core of the cable is to consist of 
of gutta-percha per nautical mile. This 
core is heavier than that of any existing submarine cable hitherto 
aid across the Atlantic or elsewhere, e total contract price is 
£1,211,000. The company have secured the valuable services of 
Mr. C. W. Siemens, who will sit on the board without vote. 


THE proposition of 12) per cent. advance made by the South 
Yorkshire and Derbyshire mine owners to the executive of the 
Miners’ Association on the 4th inst. has been laid before the 
miners, whose representatives met on the 10th, and resolved :-- 
**That in the opinion of this council the advance of 20 per cent. 
which has been requested by this Association is due to the work- 
men of this district, a great portion of whom believe the employers 
will concede the same without any further hesitation, but the 
council feeling anxious to avoid any unpleasantness between em- 
ployers and employed, they hereby agree to place the question in 
the hands of the Executive Committee to settle at the adjourned 
meeting of the employers, on Tuesday, the 18th inst., with a dis- 
tinct understanding that nothing less than 15 per cent. upon the 
present gross earnings of all men and boys can be accepted as a 
settlement.” 

On Wednesday a ial sitting of the Executive Committee of the 
Mines pe noes ty paneer was held in Manchester, Mr. Halli- 
day, the president, in thechair. After the present position of affairs 
in South Wales had been discussed, a resolution was passed to the 
effect that, although some non-union men had gone in, the com- 
mittee could not recommend the union men to resume work except 
on the December terms ; but urged them to seek work elsewhere, 
the expense of their removal being defrayed by the society. It 
was also resolved to impose another levy of 1s. per week for two 
weeks upon the members of the association throughout all the 
districts in aid of the strike |in South Wales, The Committee 
decided to contribute £400 out of money received from other 
sources than tbe union to the Central Relief Committee, and Mr. 
Halliday announced that the Trades Council after an 
explanation of the circumstances from him, resolved to render 
every assistance in their power te the South Wales struggle. A 

eae Sass ioe ganas Te Go ae Cas, Rear fo 
attacks made upon the union leaders engaged in the th Wales 
strike, a meeting should be held in Sheffield, at which an answer 
should be given to thé remarks made by Mr, Roebuck, 


thirty days after laying > 
480 Ib. copper, and 400 Ib. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 
PARIS.—Madame Borveav, Rue dela yg =o 

BERLIN.—Messrs. A. AsHer and Co., 1 den Linden. 

, VIENNA.—Mosers. Gzrowp and Co. 
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TO OORBRESPONDENTS. 

*," We cannot ere p ty an rer lie saa 

*,* In order to avoid trouble ion, we it necessary to 
inform that letters of inquiry addressed to the 
publi a for insertion in this a, en, > = 
cases, be accompa: a large envelope legibly directed by 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions. 

B. B. (Wind Power). —A letter lies at our office for this correspondent. 

J. W. A—Apply to Mr. John Fowler, M.1.C.B., Great George-street, West- 


minster. 

F. A.—We have repeatedly stated that the Japan railway is in the hands of 
the Ori Bank, London, and you must apply to the bank for information. 

J. K.—Dr. Tolh "s new dicti 'y will, we believe, be lished in a short 
time at Liepsic. It will no doubt supply a want much felt. There are 
several other dictionaries, but we cannot recommend them. 

A Youno Mecuanic.—General answers of any value can hardly be given to 
your questi Get “‘ Mol th’s Pocket-Look,” published by Messrs. Spon, 
and *Bourne’s “ Catechism of the Steam Engine.” The cost of both is 
trifling. Good wrought iron will stand a tensile strain of twenty tons per 
square inch, good cast iron about seven tons. 


REDUCING VALVES. 
(To the Bditor of The ineer.) 
Str,—Can any correspondent inform us where we can obtain D. Auld’s 
reducing steam valves ? — ENGINEERS. 
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be made. Tue ENGINEER is registered for transmission abroad, 
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Cape of Good Hope 11 6 ne | New Zealand.. .. ll 6 ” 
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Denmark ., [8 « | aero t & Wan 
Kyypt ill 6 4 | United States... eo eo JIM 6 ° 
Germany 1% 0 e West Coast of Africa .. 111 6 ” 
Gi il 6 o West Indies .. «» « Lil 6 o 
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Remittance by Bill on London, 
444 404 
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ADVERTISEMENTS. 


*,* The charge for Advertisements of four lines and under is three shillings ; 
and, when the advertisement is wnder one inch in depth, each line after- 
wards, ni The line averages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. All single 
advertisements from the country must be accompanied by stamps in 
payment. 
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*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. George Leopold Riche ; all 
other letters to be addressed to the Editor of Tut ENGtneer, 163, Strand. 








MEETINGS NEXT WEEE. 

Tae Iwstirvrion or Civit Enoingers. ~Tuesday, 18th, at 
8p m.; Continued discussion ‘‘On the Indian Railway Gauge.” 

Society oF EnGingers.—Monday, March 17th, continued discussion on 
Mr, Fox's pap> “‘ On Continuous es.” 

Tae CaemicaL Society.—Thursday, March 20th, at 8 pm.: Lecture 
*‘ On Tron ud Steel,” by C. W. Siemens, F.R.S. 

MeTeor¢CLocIcaL Society.—Wednesday, March 19th, at 7 p.m.: “On 
some Res lts of Meteorological Telegraphy,” by Robert H. Scorr, M.A., 
F.R.S.; “On the Barometric Depression of January 24th, 1872,” by 
William Marriott. 














DEATH, 
On the 8th inst., at 3, Moray-place, Edinburgh, Mr. Ropert WILLIAM 
Tuomson, C.E. 








THE ENGINEER. 


THE OFFENSIVE USE OF TORPEDOES IN NAVAL ACTIONS. 

One of the most perplexing, and yet interesting studies 
which will fall to the lot of the military historian of the 
nineteenth cent Prive 4 7 3 the introduction, 
development, and frequently the disappearance, of the 
many wonderful engines of warfare which the mechanical 
activity of the present day gives birth to. Of none, per- 
haps, has the rise been so sudden, and the sensation it has 
created so widespread, as the attempt to devise a system of 
torpedo warfare, and especially to use electricity for this 
purpose. ‘his subject has held its own longer than any 
other, and received a far attention it really 
deserves, from the fact that a profound mystery has from 
the first been associated with the whole art; and the 
greatest pains have been taken by the different Govern- 
ments to prevent the results of their experiments, and their 
schemes for applying them, being generally known. We 
venture to assert that the high importance which has been 
attached to this question is an entirely fictitious one, and 
that the time has come when we are entitled to ask the 
enthusiastic advocates of torpedo warfare for the scheme 
which years of experiment should have elaborated. We 
fear that even the warmest advocates of these ns are 
beginning to feel that they have yielded too ily to the 

uctions of a new and most attractive science. We ma‘ 

well believe that the father of the art—Fulton—met wi 
insufficient appreciation at the hands of the unscientific 
sailors of Nelson’s time ; but we question whether their 
practical and keen insight into the merits of the case does 
not compare well with the inconsiderate haste with whi 
notwithstanding the widespread mechanical know 





the present day, the total reconstruction of our navy has 


from time to time been advocated by some of our leading 
journals, such avowedly being based upon a consideration of 
Insufficient and generally over-estimated experiments with 
some new engine of destruction. 

It may be interesti tage to glance through the 
torpedo question as it affects offensive naval warfare, and 
to show what, in our opinion, is its present position. With- 
out entering into the details of the numberless projects 
invented of late, which would occupy far too much time, 
we will rapidly examine three principal systems of offensive 
torpedoes, or torpedo vessels. These are :—First, torpedoes 
carried by vessels 7 constructed for this service, 
which are capable of being launched in a fixed direction, 
and of preserving it under water, thus striking an enemy 
at a certain distance. This is known as the itehead 
system. The torpedo vessel carries a horizontal tube, 
usually in the bow and in a line with the keel, at a depth 
of about 8ft. below the surface. The torpedo is projected 
and worked by compressed air, and attains a speed of from 
six to seven knots, preserving a constant depth below the 
surface. As the apparatus proceeds its decreases, 
owing to a diminution in the expansive force of the com- 
pressed air; nevertheless, we may estimate its average 
speed at six knots. At the moment of launching it is 
necessary to reduice the speed of the torpedo vessel so that 
it shall bea knot or a knot and a half inferior to that of the 
torpedo. This precaution is essential to avoid accident. 
The n slackening of s is one of the incon- 
veniences iahesent to the Whitehead system, and one 
which may bring about the most serious consequences to 
the attacking ship. It is easy to comprehend the danger 
of slackening speed just when within reach of an alarmed 
and ready siveniary, On the other hand, as the torpedo 
has to be projected towards a moving object, it is not diffi- 
cult to see that uncertainty of result increases rapidly with 
the distance of the vessel attacked. To achieve success the 
torpedo vessel must take into consideration the course of 
the vessel attacked, must accurately estimate her speed, 
and must then manceuvre so as to place her bow at a 
projecting angle very difficult to determine with such 
problematical data. It is not necessary to dwell upon 
the details of the Whitehead torpedo; from the slight 
sketch we have given the extreme importance of skilful 
handling of the torpedo vessel will be appreciated. She 
should endeavour to approachas near as possible, and, taking 
into consideration the s and course of the enemy, project 
the torpedo so as to strike her bilge, then make off as fast as 
possible and prepare a fresh attack. The tube or cannon 
which projects the torpedo being placed in a line with the 
keel, it follows that the captain must, by a suitable 
manceuvre, place the bow of his vessel so that the direction 
of her keel passes a certain distance ahead of the enemy, 
in order that the torpedo, by its own velocity, may arrive 
at the point where the two courses meet at the same instant 
as the vessel attacked. Sailors know the difficulties 
attending the attempt to ram an adversary ; they ought 
to be able to tell us whether any practical result can be 
arrived at in estimating by the eye alone the course, 
distance, and speed of a moving target. However seduc- 
tive this system of torpedoes may appear in theory, we 
are forced to the conclusion that it in no way strengthens 
the attack in the open sea on an enemy who is master 
of his movements. king to the result of a long series 
of experiments by the Torpedo Committee, that at a 
distance of about 300 yards a torpedo projected from a 
vessel at rest inst another vessel at rest in still water 
or a moderate tideway, hasa fair chance of striking her, we 
are confirmed in the opinion we have all along held, viz., that 
the Whitehead system is not applicable to naval actions on 
the high seas, however successfully it may be used for the 
defence of ports or the attack of ships which commit 
the grave imprudence of remaining at anchor on an enemy’s 
coast. 

The second system is that of carrying torpedoes fixed at 
the extremity of spars projecting from the bow of a ship, 
sometimes above and sometimes below the water (a system 
much used by the Americans during the war, and since 
then largely developed by them), depends, as a rule, for 
success on the power the attacking ship has of concealing 
her movements, whether by fog, darkness, or other causes, 
so as to take her adversary by oe For this purpose 
small vessels, presenting but little surface above water, 
have generally been used; nor have the insuperable 
di ties an of submarine boats entirely pre- 
vented their application to this purpose by desperate and 
determined men, at the same time their employment has 
necessarily been limited to calm waters and the vicinity of 
a port. e a notwithstanding great efforts 
and many experiments, of employing so delicate an agent 
as electricity in the explosion of these torpedoes, and the 
extreme danger in the confusion of a sea-fight of using 
mechanical or self-acting exploders, have prevented the 
application of this system to large shi ence we may 
say that this system also is inapplicable to actions on the 


high seas. 

‘The last system, of which Captain Harvey’s torpedo may 
be considered a representative, is that of towing torpedoes. 
In this system two torpedoes are towed, one on each 
quarter, at a lateral distance of about fifty yards from the 
vessel’s track. They remain at the surface until shortly 
before striking, when, by slackening the towing line, the 
torpedo is dipped under the psoas | bottom and explodes 
upon contact, 

The advantage of this system over the others is, that 
the torpedo can be towed for defensive purposes from 
almost any vessel, and that it then adds ly to security 
against bei The attack can be delivered in 
several different ways :—(1) Both ships holding the same | 
course: this es a great superiority in on the | 
part of the torpedo vessel. (2) ships steering directly 
opposite courses: this su surp' 
or incapable of defence. (3) Crossing either ahead or | 
astern: a condition into which the two previous methods | 
will most Pager gl resolve ee ae po ng rel 
enemy’s an close ahead not only 
Seneeds "cupectantty ef but also there must be 





plenty of room for manceuvring with safety, and for 


steering with the greatest precision in order to avoid being 
struck by the enemy’s ram. We see that this is a 
_ very ous manceuvre, and one which ought only 
to be resorted to under exceptionably favourable circum- 
stances ; but it is the only one which torpedo vessels of 
equal or inferior speed can attempt with a chance of 
success, 

If, on the other hand, the torpedo vessel passes under 
the stern, she must immediately turn in the direction 
of the ship attacked, and, using the superiority of a 
which is necessary for this manceuvre, aa slowly along 
the broadside of the enemy in order to ensure contact. It 
is needless to dwell upon the danger of being thus exposed, 
at a distance of fifty yards, to the whole weight of a heavy 
broadside fire in a small and lightly-constructed ship. 
Success would be only too surely followed by the almost 
immediately sinking of the victor. The danger of carrying 
these destructive weapons exposed on a vessel’s flank for a 
chance shot to explode, and the great care necessary in 
launching them, &c., have led to the proposal to explode 
them by electricity ; but, as we before remarked, this 
agent is unsuited for naval purposes, and no success has 
attended the attempt. As a great superiority of s is 
necessary for these torpedoes when used offensively, the 
construction of special ships has been deemed necessary. 
Looking at the difficulties which attend the employment 
of this system on a large scale, we may, without denying 
the success which has attended certain experiments 
with them, refuse to be led away by the illusions of 
inventors. 

In conclusion, we may say that the introduction of these 
new weapons tends to neutralise the offensive power of 
each, and renders caution more necessary ; the ram will 
demand it from the torpedo, and vice versd. Perhaps the 
tendency of all will be to replace guns and gunnery in 
their old position, and to restore the pre-eminence of pluck 
and endurance. Though we hesitate to accept any of these 
systems as satisfactory for offensive purposes, we fully 
recognise the important part which torpedoes may play in 
coast defence. e large sums spent, and the many experi- 
ments made both at home and abroad, bear witness to the 
importance of the question. Complaint has been made that 
our naval establishment compares badly in this respect 
with those of foreign Governments ; but it should not be 
forgotten that in America, France, and Germany, the 
naval budget bears the expense of this Department, the 
large sum allotted this year in Germany being required 
for the maintenance of the whole Torpedo Department. 
With us this service is kept in the hands of the Royal 
Engineers, and looking to the conclusions we have arrived 
at, when considering the offensive or naval side of the 
question, we think the arrangement a wise one. 








CONTINUOUS BRAKES. 

Tose who are sceptical as to the desire of railway men 
to adopt substantial improvements in the means of working 
their traffic, would, we fancy, have found their doubts 
set at rest had they been present at the last three meetings 
of the Society of Engineers. This Society was established, 
we need hardly state, many years {ago; and four or five 
years since the increasing number of its members, and 
their influence and professional position, warranted the 
Society in taking steps to obtain a charter from the 
Government. The Institution of Civil Engineers, adopted 
as we cannot avoid thinking, an exceedingly illiberal and 
jealous policy. They opposed the granting of the charter, 
and the Society of Engineers gave way, contenting them- 
selves with the fact that an Act of Parliament of somewhat 
recent date gave them nearly all the privileges that would 
ensue from the possession of a charter. The effect, how- 
ever, of the failure of the Council to obtain a charter 
operated prejudicially on the prospects of the Society. It 
discouraged members and arrested progress. Some other 
matters, on which it is unnecessary to dwell, connected 
with the financial affairs of the Society—due, in great 
measure, to the stoppage of all engineering work—did not 
tend to promote its prosperity. Better times have, how- 
ever, come for engineers, and during the last year, thanks 
to the labours of an able president, an active and laborious 
sae S and an energetic council, the affairs of the 
Society have prospered exceedingly, and it now bids fair 
to assume the position which it is entitled to hold. 
Nothing is needed, indeed, but really good practical 
papers, to corfirm its success. The two papers “On Rail- 
way Brakes,” read by Mr. Fox, are excellent specimens of 
what such papers should be; and that they have been 
keenly appreciated is proved to demonstration by the 
crowded state of the Society’s meeting hall in Westminster 
Chambers on Monday and Monday week. Mr. Fox, as 
will be seen from our , confined his attention exclu- 
sively to certain forms of continuous brake, now claiming 
the attention of railway men ; and large numbers of those 
interested in the working of railways, from Colonel Yolland 
down to locomotive draughtsmen, have been speakers in, 
or listeners to, the animated discussion on the points 
raised by Mr. Fox, which commenced last Monday, and 
will be resumed next Monday. For many Tuesday nights 
past the hall of the Institution of Civil Engineers has con- 
stituted the arena in which the battle of the gauges is 
being fought out once more with arg we energy, skill, 
and bitterness, We have thus both the London engineering 
societies discussing 1ailway, questions night after night, 
but we venture to think that the discussion carried on by 
the Society of Engineers is really the more important and 
interesting of the two. It comes home to us more. It is, 
no doubt, of great importance that the proper gauge of the 
future railway of our t Indian possessions should, if 
ible, be settled; but it is of far more practical 
importance to hundreds of men concerned in the manage- 
ment of the British railway system, to ascertain whether it 





| is oris not expedient to adopt increased brake power on their 


lines, and assuming that it is, then to decide what form 
the augmented brake power shall take. It is almost abso- 
lutely certain that an Act of Parliament will be » if 
not in this session, then in the next, to compel use of 
continuous brakes or ing equivalent to them on all 
our great railway lines. The Institution discussion on 
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broad and narrow ow gauge ge will hardly be followed by any 
direct practical result t it can scarcely happen that the 
Society’s discussion on brakes will, with the possibility of the 
existence of such an Act confronting us, prove barren and 
unprofitable. As we have already said, it is impossible to 
believe that locomotive superintendents or traffic managers 
are indifferent to questions of improvement. If they were 
they would not have attended night after night to hear 
and discuss Mr. Fox’s paper; and their action far to 
prove what we have before now urged, that if boards of 
directors would but leave their locomotive superintendents 
untrammelled, we should find numerous changes for the 
better introduced in the working arrangements of our rail- 
ways. 

As the discussion on Mr. Fox’s paper remains unfinished, 
we shall not attempt to do more than deal in very general 
terms, with a few of the points raised. The brakes de- 
scribed by Mr. Fox were, first, Clarke’s, as representing 
the use of chains ; secondly, the Westinghouse air brake, as 
representing the use of the atmosphere ; thirdly, Barker's, 
as representing the use of water; and lastly, Olm- 
sted’s brake, as representing the use of electricity. At 
the first glance it may appear to be a very simple matter 
indeed to devise apparatus by which blocks may be forced 
against the rims of every wheel in a train. Those who 
continue to hold this opinion after they have reflected a 
little we advise to read carefully the conditions laid down 
by Mr. Fox as essential to the perfection of a continuous 
brake. There is not, we believe, in existence at this 
moment, any brake which complies fully with all the con- 
ditions, and locomotive superintendents have to decide for 
themselves which brake out of several most effectually 
supplies what they want. Some men will be prepared to 
dispense with one qualification, others will dispense with 
another ; but the fact remains, that an absolutely perfect 
continuous brake has yet to be invented, easy as it may 
apparently be to devise a means of forcing blocks of wood 
or irou against the wheels of a train. 

Although we have no intention of following the speakers 
regularly through the discussion, we may oat attention to 
some points of “interest which were raised. Infinitely the 
most remarkable was the statement made by one speaker, 
to the effect that the retardation of a train was more 
effectively accomplished by wheels just allowed to revolve 
than by wheels completely skidded. It was given in evi- 
dence of the truth of this theory, that Mr. Fay, who was in 
a sense the father of continuous brakes, tried some experi- 
ments years, ago with a train weighing 2 74 tons. Two 
experiments were first made with the wheels just 
gripped sufficiently by the brake blocks to permit 
them to revolve. A speed of sixty miles was attained 
first, and the train ran in each case 240 yards before 
it came to a stand. Two experiments were then 
tried with the same train, the only difference being 
that the wheels were completely skidded, the speed being, 
as before, sixty miles an hour. The train then ran on both 
occasions 400 yards before it was stopped. We agree with 
Colonel Yolland in thinking that the evidence in favour of 
unskidded wheels requires confirmation. There is, indeed, 
only one possible method of explaining what, simply stated, 
is a mechanical paradox. This explanation is that, in 
running the first few yards after a wheel is skidded, the 
point where the tire ‘aes the rail becomes smooth and 
polished, and the coefficient of adhesion is reduced ; 
whereas, when a wheel revolves slowly every portion is 
successively brought into contact with the blocks. More 
work is actually done by the half-skidded wheel, and more 
heat is generated to use up the work. It is evident that 
all the work done by a skidded wheel must ultimately be 
converted into heat; and it is worth considering -whether, 
if such conversion of work into heat were prevented, the 
work done would not be reduced. Thus, if the surface of 
contact between rail and wheel were very small, it might 
chance that the heat could not escape as fast as it was 
generated, and that there would, in consequence, be a 
possible loss of work and retarding power. The only way 
in which the point raised can be settled decisively is to 
measure exactly the amount of heat generated by a skidded 


wheel and by one just revolving between a pair of wood | 


blocks. Most heat, most work, and consequently greatest 
energy of retardation. It is to be hoped that at the next 
meeting of the Society some one who has tested the point 
fully will be able to confirm or disprove the accuracy of 
the results obtained by Mr. Fay. 

Colonel Yolland called attention to a very important 
point in the introduction of continuous brakes. In the 
South of England generally, and especially on the metro- 
politan lines, “the block ‘system is in use, and the necessity 
for continuous brakes is ver 'y nearly limited to City and 
suburban lines, where the stoppages are numerous and the 
stations close together. In the North of England, how- 
ever, there is a growing tendency to use continuous brakes 
asa substitute for the block system. We do not think 
that attention has ever before been called to this point, 
which is one of very considerable interest to railway com- 
panies. It is well known that the cost and ineonvenience 
of the complete block system are so great that in the case of 
long lines with the stations far ope it is almost impos- 
sible to adopt it. If, however, driver of every train 
were piaced sufficiently i in command of his load to be enabled 
by pull up in a couple of hundred yards or so, the necessity 

for the block system would, in our opinion, practically dis- 
appear, and a new and most powerful reason is supplied 
tor the adoption of a good brake. It is worth notice that 
Mr, Fox did not describe a single brake that has not been 
used to a considerable extent in this country or elsewhere, 
and with a considerable amount of success. Clarke’s brake, 
us is well known, sufficed to render the working of metro- 
politan traffic possible which, without it, would have been 
impossible. The Barker brake has been in use two - 
on a branch of the Great Eastern Railway, an 
answered very well indeed. The Olmsted brake, ~ 
troduced by General Chapin, is in use on a branch 
of the North London, and although fitted somewhat im- 
perfectl HM for want of the proper appliances, it has so far, 

e 


we understand, given good results. The Westinghouse 


air brake possesses, however, the most important claim on 


, = 
continuous brake. 





the attention of pailway. men from the fact that it exceeds 
any other brake mentioned by, Mr. Fox in the extent of its 
application. It has been tried for such a time, and on 
such a scale, that it has ceased to be experimental in an 
sense; and we have no doubt that this point will weig' 
with railway companies. We are not now expressing -7 
opinion as to the merits or demerits of the brake. 
merely state the fact that the invention is, and has ag 
so extensively used, that there is no room to doubt that any 


, company adopting it will simply follow in the beaten path 


already well trodden by other companies. 

It is more than probable that in the end it will be found 
that, while all railways will use a continuous brake for 
their quick traffic, different types of continuous brake will 
be adopted on different lines. This is as it should be, and 
such rewards as are going will be shared among several 
inventors. We would add an earnest word of advice to 
those who to themselves that they will invent a 
The work of designing one better than 
the worst of those described by Mr. Fox would be a difli- 
cult task, but it would be as nothing compared to that of 
getting railway companies to use it. Locomotive super- 
intendents might be willing enough, but directors stand in 
the way, and who shall propitiate a°director? There- 
fore we say to our readers, don’t invent a brake if you can 
possibly help it. And, above all, do not spend any money 
on one until you see your way clearly to its adoption if 
successful. That continuous brakes, however, will ulti- 
mately become the rule instead of being the exception, we 
see no reason to doubt. Their general adoption will con- 
stitute an improvement in the working of railway traffic 
the value of which it is impossible for the railway public 
at large to realise yet awhile ; but these brakes will be the 
productions of men intimately connected with railway 
working, and of such men only, 
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Grants and Datesof Provisional Protection for Six Months. 


354. CHARLES Davis, Pall Mall, London, “ Improvements in the method 
or means of saving life or property at sea.”— 29th January, 1873. 

434. Epwarp Ropert CHAPMAN, Clerkenwell, London, “ An improved 
tuck creaser, quilter, or marker.”—5th ge 1873. 

512. Saut Myers, Vale-terrace, Maida Vule, London, “An improved 
stove or grate for the purpose of saving = and other fuel, and gene- 
rating a greater amount of heat can be obtained from stoves and 
grates now in use.” 

515. Joun Broan, Hornsey Rise, Islington, London, ‘‘ An improved case 
or bag for applying poultices and other external applications to various 
parts of the human body.”—12th February, 1873. 

538. CHARLES Burrit, Surrey House, New Wimbledon, Surrey, ‘‘ The 
manufacture of a new composition for the removal and prevention of 
incrustation in steam boilers.”—13th February, 1873. 

559. Witt1aM HonyMaN GILLEspre, Mellville-street, Edinburgh, Mid- 
lothian, N.B., “‘ An improved apparatus for stopping tramway cars.”— 
15th February, 1873. 

587. THomas CaTrett, Clarendon House, Clarendon-square, London, 
“‘Improved methods for purifying gutta- ag ”"—17th February, 1873. 
609. Davip McConneL Smytu, Orange, New Jersey, U.S., ‘‘ Improve- 

ments in sewing machines.” — 18th February “Y, 1873. 

612. WILLIAM Menean-Epows, South di London, “ Im- 
provements in looms for weaving.” —A communication from Samuel 
Thomes Thomas, Gilford, Belknap eee New Hampshire, U. 8. 

618. Henry ILDE, in 

pe eerie for producing, regulating, and directing electric light, = 

which is applicable to Prod purposes.”—19th February, 1873. 

631. James SPENCER and JAMES CONSTERDINE, Hollinwood » Lancashire, 
‘* Improvements in the construction of weighing mac! es.” 

633. Danie GarpNer, Glasgow, Lanarkshire, N.B. a in 
the construction of inlaid flooring, which may ‘also be adapted for 
ornamenting surfaces other than floors.” 

635. Witt1AM Ropert Lake, Southampton- -buildings, London, ‘‘Improve- 
ments in steam boilers and their furnaces, and in apparatus connected 
therewith.”—A communication from Frederick Proudfoot, Toronto, 








Cc 

636, oo CoLLis ba cammeen The Cedars, Hampton Wick, Middlesex, 

for ——- and disengaging boats from 

ships sand vessels, a for hoisting boats. 

639. GEORGE LANCASTER and WARREN WILLIAM Dea Rve, Bunhill- -row, 
London, “ An improved apparatus for marking board to be used in 
scoring games. 

641. Turns Bett and ALFRED GoopMAN, Newcastle- -upon-Tyne, “ Im- 
provements in foundry or cupola furnaces. 

645. James WepsTER, Bir ts in applying gases or 
—— to the refining and purifying of | metals, and in apparatus to be 

Joe 3 for that purpose. 

ofr. OHN ee and SaMceLt KenworTuy eas, Blackburn, 

ts in looms for wea’ 

ot WILLIAM Wasrayare Smita, Newcastle-on-' e, “‘An improved 
method of and apparatus for working and stowing anchors.” 

649. FREDERICK BrovcHTon, Hanover Cottages, Regent’s Park, London, 
and RoperT STEPHENS and Guss ALFRED BraDLey, Green- street, 
a London, ‘‘ An improved mode of locking railway signals 


and points.” 

651. MicuaeL Henry, Fleet-chambers, Fleet-street, London, “‘ Improve- 
ments in the mode of and machinery or a) paratus for preparing fibrous 
material for being spun.”—A communication from Marie Philippe 
Auguste Pinel and Edouard Jules Joseph Lecceur, Boulevart St. Martin, 
Paris.—20th February, 1873. 

654. Jonn Martin Stan ey, Sheffield, “ Improvements in the arrange- 
= for uw the waste heat in the flues of boiler and other 

ces.” 











‘urna 

655. JoHN emia SHAKESPEAR, Augusta-road, Ramsgate, amt, 
“Improvements applicable to harmoniums, American organs, an 
similar musical instruments.” 

656. MuRDOcH CAMPBELL, Sante Ph nine. Maryborough, Queen’s 
County, Ireland, “I ts and apparatus for 
preparing peat, small coals, coal te, petroleum, or other similar sub- 
stances for fuel.” 

657. Witt1am Dean and Jonn Keicuiey, Bradford, Yorkshire, 
BE gr tomy Aa ——— for raising beer or other liquids.” 

James JOHN FREDERICK STEVENS, gp orks, Southwark, 

“Save, “Improved means or ting for ex- 
pansion and contraction in rods, yo he applicable to railway 





“Im- 





int 

ooh Eowan JORDAN Hoven, Tower-hill, London, “‘ Improvements in 
r) 

660. pape STEER, South Norwood Park, Surrey, ‘‘ Improvements in 
stoves or fire: 

663. Evtis CoLLier, Rochdale, Lancashire, * Hay so apparatus to be 
applied to domestic firepl for 

665. Wituiam GoreHAM, Gall “hill, oe wens Kent, “ ~ retin md 
in kilns and apparatus 





in the manufacture of cement. 

666. AnrHuR GREENWOOD, Leeds, Yorkshire, “ Improved apparatus for 
pane os | a employed in the manufacture of percussion caps, 

e cases, fer: , and other analogous articles.”—A communi- 
cation from Alwyn Payne, Bridgeport, Connecticut, U.S. 

667. MicuaeL Henry, Fleet-chambers, Fieet-street, London, ** Tmprove- 
ments the ep of sugar.”—A communication from Louis 
Aristide Auteuil de Savignon, Boulevart St. Martin, Paris.—2lst 
February, 1873. 

668. Emmerr DensMorE and CHaRLes Haicut Farnuaw, Fleet-street, 
London, “‘ An improved type-wri e.” 

669. Joun Pitkineton, Manchester, pee in fire wagons 
employed in the hea of bakers’ ovens. 

670. WitL1amM TonaueE, 
chinery for combing fibrous materials.” 

672. Francis Deakiy, W: Staff 

puddling furnaces used in the manufacture of iron and steel.” 
or. Joun Ropinson and Joun Situ, Lancashire, ‘‘ Improve- 
ments in \ pomey Fa sawing 7. 

674. Joun Nasmiru, Manchester, ‘ 

cotton and other fibrous materials for spi 

675. oun WorrTHINGTON, im) mprovements in 

means or apparatus for gathering and tieing up crops in sheaves.” 


“Improvements in ma- 


Aghi. “Ty, + 





+, 4 





‘y for pre- 








676. Joun THOMAS Riou thdeieneien. Hatton, Derbyshire, “ uneted 
— or means to be employed in the manufacture of tumblers, 
goblets, and other articles from =. 

677. Wittiam Corsitt, Masbro’ Works, Rotherham, Yorkshire, “ Im- 
provements in stove » grates.” 

678. Hucn Fraser D N tl mlyn, Carmarthenshire, 
South Wales, “ Certain improvements in the pein eo and appli- 
cation of horseshoes. 

679. MarTIN MAcpERMOTT, Scott’s-chambers, Pudding-lane, London, 
“Improvements in the method of and apparatus for perforating rock, 
coal, slate, and other mineral substances. 

680, JAMES HARGREAVEs and THOMAS RoBINson, Widnes, Lancashire 
- Pn ne in the manufacture of sulphate of soda and sulphate 


po 

682, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in the purification of syrups and sugar.”—A communication 
from Louis Joseph Frédéric Margueritte, Paris. 

683. Joun Prion Warp, ae South Hackney, London, “Im- 
provements in a for sifting cinders and other substances.”— 
22nd February, 1873. 

Birmingham, 


685. James CLeaveR, Caroline-street, 
metallic needle-case.” 

686. Francis Joun Botton, Grosvenor Mansions, Westminster, and 
CHARLES EpMUND WEBBER, Cornwall- A ocaene Be Kensington, London, 
“An ty Ba ge of | bt: etric and 
appara’ or t purpose.” 

an asvies Wuantes and THomas Lister, Mirfield, Yorkshire, ‘‘ An 

improved means and apparatus for raising liquids.” 

689. Epmunp Siru te WILLIAM Barsetay, Rochdale, Lancashire, 
“Tmprovements in water gauges for steam ’poilers, and in arrange- 
ments for discharging air from boilers, pipes, and other vessels con- 
nected therewith.” 

690. James Horrocks, Eccles, Lancashire, ‘‘ Improvementsin the boiling, 
ae, or cleansing of textile fabrics and materials, and in apparatus 

erefor. 

691. Gzorce RypiLt, Grove House, Dewsbury, Yorkshire, “‘ Improve- 
ments in steam engines and boil ilers.” 

692. THomas Hopcson Warts, 3 “Tm ts in apparatus 
for preventing the down draft and peso the fall of soot in domestic 
and other chimneys, which invention is also applicable for obviating 
the back draft in ventilators.” 

693. James Leemina, Pi ti hire, “ Improvements i in the con- 
struction of pickers | used in looms for weaving.” 

694. Henry Zinoier, Weavers’ Hall, Basinghall-street, London, ‘‘ Im- 

rovementsin carriage lamps.”—A communication from Erwin Dubsky, 
itz, Austria 

695. JAMES ApraHAM Lee, Severn Engineering Works, Lydney, Glou- 
cestershire, ‘‘ Improvements in boiling wood or other fibrous material 
for the manufacture of paper, and in the treatment of the waste leys.” 
—24th February, 1873. 

697. STEPHEN Martin, Clarence Works, Sheffield, “‘ Improved construc- 
tion of moulds for casting ingots. 

698. WILLIAM MARJORIBANKS LicHTgopy, Edinburgh, Midlothian, N.B., 
“Improvements in brakes applicable to carriages, wagons, or other 
vehicles which are used on ways, Lean or common roadways, 
the same being also applicable for other purpos 

699. Henry Josian GriswoLp, Hop and Malt ‘Reston, Southwark- 
street, Surrey, “Improved apparatus to be attached to a sewing 
machine for embroidering, ruffing, tucking, hemming, and other like 


Pp 

700. Epwarp THomas Hucues, Chancery-lane, London, “‘ An improved 
mixture or combination of fluids to be employed as a circulating 
medium in ee in for warming and heating purposes.”—A com- 
munication from Louis Grimm and Johannes Corvin, Madgeburg, 

issia, 

701. Juttus Lresert, Kensington Park, London, ‘‘ An improved mixture 
of ground substances to be used as a substitute for coffee, and in the 
apparatus employed in the preparation thereof.” 

704. Thomas CHAPPELL, Finsbury Park, London, “‘ Improvements in the 
manufacture of gas.’ 

705. Joun Fawcett, Kirton-in- Lindsey, I Inshi 
the treatment of peat. 

706. ALFRED ViNcENT NewrTon, Chancery-lane, London, ‘‘ Improvements 
in electric clocks.”—A communication from nna Fs Ferdinand Milde 
and Louis Charles Vimard, Paris.—25th February, 1873. 

708. JoHN ROBERTSON, Nitshill, Renfrewshire, N.B., “Improvements im 
generating and applying heat.” 

709. WiLt1aM Henry Tuomas, New Cross, Kent, ‘Improvements in the 
production of cold and in a) thr pupa for the same, applicable for pre- 
serving animal food and other pi — a communication from 
Davy Postle, Stanthorpe, Queensland, 

710. Evcene Meter and Fevix Nicotas ov ana nV UIBERT, Boulogne-sur- 
Mer, France, ‘‘ An improved po rocess of preserving meat.” 

712. THomas Hoey, Glasgow, ire, N.B., “Improved arrange- 
ments or apparatus for ee waste of water in connection with 
water-closets, and for facilitating the utilisation of excremental matters 
and their exclusion from ordinary drains.” 

713. Joun Rozert Bartow and Rogerr Watsu, Bolton, Lancashire, 
“ Improvements in apparatus for distributing water for extinguishing 
fire and for other purposes. 

es 3 ROBERT Lancaster, Liverpool, and IsRaEL SwINDELLs, Warrington, 

“Tmpro ts applicable to steam boiler and other 
farnaces for promoting more perfect combustion of the fuel employed 
there 

717. James Harcourt Ivory, Birmingh “Imp ts in treating 

Val-de-Travers rock and other like mineral substances, for the purpose 
= reducing the same to os and in machinery or apparatus 
mployed for that p 

ns. - AMES Mrrenmis, & effield, “An improved manufacture of knives 
for harvesting and chaft -cutting machines. 

719. Witt1am Ropert Lake, Southampton-buildin, , London, “Im- 
provements in apparatus for regulating the b st of locomotive 
engines.”—A communication from Charles Byron Knowles and John 
Edward Saunders, Nashville, Tennessee, U.S. 

721. Joan Henry Jonnson, Lincoln’s-inn-fields, London, “Improve- 
ments in apparatus or means for preventing the entrance of dust into 
railway carriages.”—A communication from John Wellby, New Bruns- 
wick, Canada. 

722. Wittiam HooK eae Islington, London, “‘ An improved starching 
and washing machin: 

723. RoBerT STONE, laveppedl, “Improvements in the means of manu- 
facturing artificial fuel, bricks, and other similar compressed articles, 
and in the apparatus emplo ed therefor.” —26th Paveon, 1873. 

724. Georce Bray, Deptfo 9 Kent, ‘‘ New or improv apparatus for 
cleaning or clearing the trams or rails of tra tramways.” 

726. CHRISTOPHER BRAKELL, York-street, Manchester, ‘‘ Improvements 
in machinery and apparatus for exhausting, discharging, and trans- 
mitting air, water, or other fluids. 

728. ABSALAM ELWAH Wess, Redman’s-row, Stepney, London, “Im- 
provements in candles and nightlights, and in the treatment of 
materials therefor.” 

730. Witt1am Jonnson, Sheffield, “An anges. Pt and special 
method of supplying air to the fire and heating bo 

732. (JESSE Gustavus Repman, Railway-street, sn Pacinte, Kent, 

ts in itions for preventing the corrosion and the 
fouling of ships’ bottoms or other submerged structures.” 

JOHN | HENRY JOHNSON, Teg rata fields, om 7 op rama 


g cotton.”—A 
ph het from Geo rvis, Bombay. 
736. RicHarp JUKEs, mg a “Certain / in the construc- 
tion of reverberating f Eaates or cupolas, and in the processes con- 
nected therewith for the purpose of smelting.”—27th February, 1873. 


Invention Protected for Six Months on the Deposit of 
Complete Specification. 

769. FREDERICK Corts, Boston, Massachusetss, U.S., ‘‘ Improvements in 

aed pulp.”—A communication frum Simeon Latham Gould, Skow- 

, Somerset, Maine, U.S.—3rd March, 1873. 





“An improved 
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Patents on which the Stamp Duty £50 has been Paid. 


634. WILLIAM Henry Baltey, Albion Works, Salford, Lancashire, ‘ Boiler 
tings.”—3rd March, 1870. 

642. THomaAsS ATKINs, Watford, Herts, ‘Generating gases for extinguish- 
ing fires.” —4th Murch, 1870. 

651. James Strano, Glasgow, Lanarkshire, N.B., “ Dressing textile 
fabrics, &c.”—5th March, 1870. 

652. ExiJAn Ropinson, CHARLES FREDERICK Ropinson, and James 
Epwarp Hype ANDREW, Stockport, Cheshire, “‘ Twisting tobacco, &c.” 
—5th March, 1870. 

727. JESSE Sippoys, West Bromwich, Staffordshire, and Davin Bowen 
Mess, Sedgley, Staffordshire, “ Clocks.”—ith March, 1870. 

667. Georce HoLcrorr and Ropert Martin Roperts, Manchester, 

ig and treating auriferous and argentiferous ores.” — 7th 


—— 1870. 
WituiaM ATKINSON FELL, Troutbeck oh sia parma. Westmore- 

gs Pig * Reay and mo’ '—Tth March, 18 

7538. —— — wo and JAMES Hewny’ Mouz, Birmingham, “Swivels.” 
_— la 0. 

728. PETER CuRIsTIAN THAMSEN, Great Tower-street, London, ‘‘ Artificial 
leather.” Tth Man March, 1870. 

742. GEorcE Wimbish, Essex, ‘Lawn edge diippers.”—Mih 
March, 1870. 
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605. THomas SEAVILLE Truss, Old Kent-road, Surrey, “ Boilers.”—-0th 


March, 1870 . 

711. Josnua Jeavons, Atlas Works, Sheffield, “ Armour plates, &c.”— 

* 10th March, 1870. 

713. Jouw James Luwpy, Leith, near Edinburgh, Midlothian, N.B., 
+ water, &c.”—10th March, 1870. 

735. James Dunnacate, Glenborg, Lanarkshire, N.B., “‘ Stoves for drying 
bricks, &¢.”—12th March, 1870. 

—S Witu1aM Fatrpairn, Manchester, “‘ Steam boilers.”—18th March, 


1870. 

687. James Lana, Cockspur-street, Charing Cross, Westminster, ‘* Breech- 
loading fire-arms.”—8th March, 1870. 

703. Thomas Newton, Manchester, “ Fire-arms.”—10th March, 1870. 

707. Jonw Wittiam Grover, Victoria-chambers, Westminster, ‘‘ Rolling 
stock of railways and tramways.”—10th March, 1870. 

726. Cuartes Jackson, Birmingham, “ Vulcanising india-rubber.”—11th 
March, 1870. 

737. Grorcr Tyzack, North Shields, Northumberland, “ Windlasses and 
capstans.”—12th March, 1870. 

846. Sipvey Srevens TurNER, Westborough, Worcester, Massachusetts, 
U.8., “Sewing straw.”—22nd March, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 


676. Joun Broapsent, Dawson’s Croft Mill, Salford, Lancashire, ‘‘ Wind- 
ing and reeling yarn.”—6th March, 1866. 

688. WestLey Ricuarps, Birmingham, ‘“ Breech-loading fire-arms and 
cartridges.’—6th March, 1866. 

699. Georce Tomiinson Bovusrietp, Loughborough Park, Brixton, 
“E ding boiler tubes.”—7ti March, 1866. 

1029. WiLt1am YounG, Queen-street, Cheapside, London, “Grates, &c.”— 
11th April, 1866. 

784. Epmunp Tonks, Birmingham, “‘Casement and other stays.”-- 16th 
March, 1866, 





Notices of Intention to Proceed with Patents. 


484. Virat DaeLen, New Steel Works, Bochum, Westphalia, Germany, 
“ Wheel tires and other similar hoops or rings.”—l0th February, 1873. 
505. Henry Deacon, Appleton House, Widnes, “Chlorine.” — 11th 

February, 1873. 

517. Witt1am Campion, Nottingham, and Witiiam Campion, Sneinton, 
“Turning the welts of knitted or looped fabrics.” 

518. Wiit1am Ricnarps, Burton-road, Brixton, Surrey, ‘‘ Machinery and 
—— for charging and drawing retorts used in the manufacture 
oO lm February, 1873. 

532. JoserH ArmsTRoNG, Rotherham, Yorkshire, ‘* Wheels.” 

a aoa ALLEY, Glasgow, N.B., “‘ Dressing shirts.”—13th February, 

io. 

572. Wrtttam Daruino and Rosert Seviers, Airedale Works, Keighley, 

f% Cleaning, &c., the teeth of wheels and racks.”—15th February, 1873, 

599. My WILLIAM Sutton, Stowmarket, “ Removing acidity from 


ales, &c. 

600. James Pary, Walworth, Surrey, “ Rockets, &c.” 

610. Hamier Epwin Forrest, Bosten, Massachusetts, U.S., “‘ Tools for 
finishing metallic axle blanks.” 

611. Epwin Ciark, Westminster-chambers, Victoria-street, London, 
“ Raising and lowering ships and vessels.”—18th February, 1873. 

629. Prrrre Francois Micuaup, Rue des Martyrs, Paris, ‘‘ Axle-boxes 
and mufiles for vehicles,”—20th February, 1873. 

661. Epwarp Primeros—e Howarp Vavcnan, Chancery-lane, London, 
“Shearing or clipping sheep, &c.”—A communication from Charles 
Scheidecker.—2lst February, 1873. 

681. Georce Hase.tine, Southampton-buildings, London, ‘‘Combustion 
of fuel, &c.”—A communication from Benjamin Franklin McCarty, 
Pliny F. Olds, and Franklin H. Mason.—22nd February, 1873. 

3187. WaLrer Pavron, Great George-street, Westminster, “‘ Adjusting 
and raising blocks of stone, &c.”—26th October, 1872. 

$201. WittiaM GASKILL, Raleigh-street, Nottingham, and Jonn Wricxz, 
Portland-road, Nottingham, ‘‘ Writing desks, &c.” 

3202. Wittiam THompson, Wendoworth- coed, Surrey, “ Manufacturing 
white lead.” 

3203. Epwarp THomas Hucues, Chancery-lane, London, “ File-cutting 

hine.”—A com ication from Anton Stute. 

$205. Wittiam Harrison, Porter Island Works, Arundel-street, Sheffield, 
** Glass knobs for doors, &c.”—29th October, 1872. 

$218. Joun Bett Muscuamp, Kensington, London, ‘‘ Preventing the acci- 
dental explosion of gunpowder, &c.”—i0th October, 1872. 

$222. Tuomas Moore, Clayton-le-Moors, “ Self-acting mules for spinning 
and doubling cotton, &c.” 

8228. Witt1aM Rosert Lake, Southampton-buildings, London, ‘‘ Heated 
air motors.”"—A communication from Johann Schmitt.—3lst October, 
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1872. 
3237. James Speirs, Glasgow, 


N.B., “Looms for weaving gauze 
fabrics.” 
3240. Georce Harrison Botton, Widnes, ‘ Economising the heat of 
furnaces.” 
$245. WittiamM Anprews, Birmingham, ‘‘Sewing machines.” — lst 


November, 1872. 

$248. Bexvamin Watter Davis, Kennington-lane, Kennington, Surrey, 
= JosePH Parpor, Whitefriars, London, ‘Cylinder printing ma- 
chines.” 

$253. ALEXANDER BeEwicke BLacksvrn, York-buildings, Westminster, 
“* Heating and lighting.” 

3261. James ALFRED WANKLYN, Harrington-street, Hampstead-road, 
London, “‘ Oxygen gas.”—2nc. November, 1872. 

$268. ALEXANDER Prince, Trafalgar-square, Charing Cross, London, 
— steam generators.”—A communication from James Milnor 

CKS. 

$274. Henry Davipson P.imsoii, Gordon-square, London, “ Miners’ 
safety lamps.”—4th November, 1872. 

$281. Henry Davipson P.iimsoii, Gordon-square, London, ‘“ Miners’ 
safety lamps.”—5th November, 1872. 

8308. Martin Rag, Uphall, N.B., “ Artificial fuel, &c."—7th November, 
875 


1872. 

3310. James Steap CROosLAND, Manchester, “Stationary and marine 
steam boilers or generators.” 

3316. ANDREW FERRIER SHANKS, Barrhead, N.B., “Making cases or 
boxes of thin sheet metal.” 

3322. WILLIAM Marriott, Huddersfield, “‘ Salts and oxides of lead.”— 
8th Nevember, 1872. 

8327. —— 4 Harnzis, Birmingham, Rh ge ing small arms.” 

3333. Joun G King’s Arms- on, “ way carriages.” 
—9th November, 1872. par ; ~f 

3350. Hunter Henry Murpocu, Staple-inn, London, “Tanning hides 
and skins.” — A communication from Barthelemy Picard. — 11th 
Novewber, 1872. 

3422. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Refrigerating 
or freezing apparatus.”—A communication from Jean Baptiste Java 
Mignon and Stanislas Henri Rouart. 

3428. STEPHEN Hotmay, Lawrence Pountney-lane, London, “ Raising and 
lowering heavy bodies, &c.”—16th November, 1872. 

3447. Henry Grosvenor, Bridgewater-square, London, ‘“‘ Bookbinders’ 
cloth, &c.”—19th November, 1872. 

3486. Jon Henry Jounson, Lincoln’s-inn-fields, London, “Seed or grain 
separators.” — A communication from Andrew Hunter and Egbert 
Hasley Osborn.—21st November, 1872. 

3518. SAMUEL BLAKEMORE ALLPORT, Birmingham, “ Breech-loading small 
arms.”—23rd November, 1872. 

3572. ALEXANDER MELVILLE C1ark, Chancery-lane, London, ‘‘Combined 
printing, pressing, or calendering, pine 4 Pasting, and folding 
—- communication from Edward Lloyd Ford.—27th November, 

3579. Ricuarp Hurcucock, Henleys House, Wellington, “ Removing 
tubes from steam boilers.”—28¢h Hecunhey, 1872. = iiie 

3047. Hunrer Henry Murpocu, footy London, “ Joints of pipes or 
tubes.”—A communication from Henri Alexandre Roche. 


All persons having an interest in o ing any one of such applications 
diodh nate particulars in writing of their objections to such pm +n 
at the office of the Commissioners of Patents, within fourteen cogs of its 


date, 
List of Specifications published during the week ending 





8th March, 1873. 
1999, 10d.; 2307, 1s. 6d.; 2031, 8d.; 2065, 4d.; 2066, 1s.; 2072, 8d.; 2073, 
10d.; 2074, 10d.; 2085, 18 ; 2089, 10d.; 2090, 10d 10d.; 2099, 10d. ; 


> > 2094, ; 

2101, 8d.; 2102, 18.; 2104, 10d.;'2105, 10d.; 2106, 1s. 10d.; 2111, 1s. 2d.; 
6d.; 2114, 10d.; 2115, 10d.; 2116, 10d.; 2117, 6d.; 2125, 1s. 10d.; 2126, 
2d.; 2134, 10d.; 2189, 10d.; 2143, 10d; 2147, 10d.; 2148, 10d.; 2158, 
Gd.; 2041, 4d.: 2245, 4d.; 2247, 4d.; 2249, dd.; 2256, 4d.; 2987, 4d.; 2259, 
4d.; 2260, 8d.; 2265, 4d; 2270, 4d.; 2271, 4d.; 2274, 4d.; 2276, 4d.; 2282, 
4d.; 2286, 4d.; 2287, 4d,;'2289, ‘4d.; 2290, 4d.; 2293, 4d: 10d.; 2299, 
4d ; 2306, 4d.; 2810, 4d.; 2813, 4d; 2814, 4d.; 2318, 4d.; 2921, 8d.; 2322, 
4d.; 2328, 4d.; 2842, 4d.; 2640, 1s, 10d, 
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rg tS meet fic na pone, ue exeeding 
— to Mr. Bennet Woodcroft, jm Majesty's Patent-ofice Bout. 
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-lane, London, 





ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those pub shed by 
the authority of the Commissioners of Patents. 





Class 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
2525. J. M. Presswer, London, “ Applying motive power.”—Dated 206th 
August, 1872. 

These are further improvements upon patent No. 2587, dated 30th 
September, 1871, granted to the same party. The present invention 
relates to certain improvements in the method therein described, and 
also to certain new arrangements for effecting the above-mentioned 
object. In order to explode with safety detonating substances of great 
power the use of an apparatus similar to a breech-loading gun is reso 
to, and by preference cartridge cases filled with an explosive substance, 
and each containing its own means of ignition, are used. This gun 
apparatus is arranged to work in connection with hydraulic press arrange- 
ments or other suitable arrangements, and suitable arrangements of 
valves and other appliances. The above improvements can be used in 
connection with such constituent parts of the improvement formerly 
patented as found useful. 

2534. A. S. Evttersen, Norway, “‘ Improvements in generating steam.”— 
Datel 26th August, 1872. 

According to this provisional specification a gas producer is combined 
with a steam boiler. The producer forms part of the boiler and is sur- 
rounded by a water space. The gases pass from the producer into a com- 
bustion chamber, where they are burnt by means of a hot blast. The 
combustion chamber is also surrounded by a water space. 

2565. F. St. Georce Situ, Drogheda, Ireland, ‘‘ Steam generators.”—A com- 
munication.— Dated 28th August, 1872. 

This invention relates to certain peculiar constructions and arrange- 
ments of plugs and ferrules to be applied to the tubes of steam genera- 
tors for the ep a of plugging up and stopping leaks in such tubes, 
whether in the ends thereof or in the body, and consists of ashort hollow 
metal cylinder, which when used as a plug is formed with one end closed, 
so that when inserted into the end of a tube it will close up the passage, 
but when used as a ferrule the said short hollow cylinder is left open at 
both ends, so that when inserted into the boiler tube it will still leave 
the passage 2. A flange is formed on the outer end of the plug or 
ferrule, and the inner side of this flange is grooved for the purpose of con- 
taining any suitable cement or packing, whilst on the outer face of the 
said flange lugs are formed for facilitating the turning of the plug or fer- 
rule after it has been inserted into the end of the tube. Grooves of 
waar pA increasing depth, which may or may not be dovetailed, are 
ormed round the external cylindrical surface of the plug or ferrule, into 
which grooves are inserted loose sliding wedges curved to correspond or 
nearly so with the external cylindrical surface of the plug or ferrule and 
and toothed or serrated on their external surface in order to give them a 
firm hold upon the interior surface of the tube. The said grooves are 
portions of spirals or are made at a slight inclination or angle to the axis 
of the plug or ferrule. When inserted into the tube end and turned 
round therein, the wedge pieces by engaging with the metal of the tube 
will remain stationary, but the plug or ferrule by turning round within 
them will not only be tightened inside the tube, but will, by the screw 
action of the spiral or inclined grooves, be drawn inwards so as to bri 
the inner packed face ef the flange hard up against the tube end an 
tube plate, thereby in the case of the ferrule effectually preventing 
leakage in the ends of tubes by making good any defect in the joint 
between the tube and the tube plate, also acting as a stay to the tube 
plate, and in certain cases serving to reduce superfluous draught through 
the tube, 

2571. W. R. Lake, London, “‘ Regulating the blast of locomotive engines.”— 
A communication.—Dated 29th August, 1872. 

The said invention relates to a variable exhaust blast pipe for locomo- 
tive engines, the object being to control the blast by contracting or closing 
at pleasure the orifice of the blast or exhaust pipe by means of a series 
or set of valves so arranged and constructed that it will by his own 
action free itself from any gummy or foreign matter that mayor could 
form hereon. 

2575. J. THomas, Middlesbrough, Yorkshire, ‘‘ Heating steam boilers, dc.”— 
Dated 30th August, 1872. 

The important feature of this invention is the drawing or exhausting 
of the vitiated air from the stokehole, engine-room, or other parts of the 
ship, and the sending with the same machine of the air so exhausted to 
the chimney to be heated, and from the chimney to tbe fire-places to 
support combustion. 

2584. K. W. Zencer, London, “ Pressure gauges.”—Dated 30th August, 


1872. 
The action of the apparatus described in this provisional specification 
depends on the compresion of air. The air is contained in two tubes 
connected at the top and dipping into mercury. The mercury ascends 





2501. J. Epwanme, entn, * Bignal alarums for railway trains.”—Dated 


This invention relates to means of giving the e driver of a railwa: 
train an audible alarum signal to apseine Bion that be has 4 i 
that is against him. A toothed or notched bar is ited by the side of 
the rail and connected with the pulls of the standard signal, so that when 
the latter is moved to danger the bar is brought within range of a blade 
spring projecting down from some of the train. This ug as it 
passes over the teeth or notches of bar makes a noise w! serves as 
an alarum for the driver. The bar may be on the train, and the spring 
mounted by the rail with equivalent results. 

2502. C. O’L. L. Prenpercast, Wokingham, Berkshire, “ Apparatus 
whereby passengers in a railiray train can communicate a signal to the 
guard and dricer.”—Dated 22nd August, 1872. 

This invention relates to means whereby passengers in a railway train 
can give a signal to the guard and driver. On cach carriage or compurt- 
ment there is an arm latched down or enclosed in a box with its lid 
latched down, which springs up when the latch is released by a passenger 
acting on a pull. The arm is provided with a whistle, reed, or trumpet, 
which is sounded by its passage through the air, and the ition of the 
arm shows the carriage or compartment whence the has been given 
In the dark it is rendered visible by arranging it so that light from a hole 
in the lamp cover falls on it. In addition to the sounding instrument 
rockets may be placed in the box so as to be fired on its opening, and 
directed against targets fixed on the locomotive and guard's van. 

2598. P. Varwaison, Boulevard de Strasbourg, Paris, “ Apparatus for 
producing vacuum in night carts used in removing forcal matter.” — Dated 
23rd August, 1872. 

This invention consists in the employment of an intermediate vacuum 
vessel in almost continuous communication with the air pumps, and alse 
at the required intermittent times with the nights carts, and in the 
arrangement and construction of the pumps in the taps at the 
junctions, and in carrying off by a chimncy the air from the night carts 
2516. T. D. McParvane, Glasgow, N.B., “‘ Loading grain into or discharging 

it from ships, d&c.”—Dated 24th August, 1872. 

The feature of novelty which constitutes this invention is the employ- 
ment of a box or hopper with valves opening into a duct or pipe, this 
pipe having a nozzle through which the air is blown, the duct having also 
an opening at the rear of the nozzle through which an induced current 
of air is drawn by the action of the current of air escaping from the 
nozzle, or a current of air may be obtained by means of a branch pipe. 
2544. A. N. Dunosq, Bordeaux, France, “ Landau carriage.”—Dated 27th 

August, 1872. 

This invention relates to the construction of a carriage in such a manner 
that it may easily be transformed from an ordinary closed landau to an 
~ landau, into a “ Victoria,” or into a ris-d-vis. The main features 
of this invention are the use of jointed rods or supports placed 
vertically at the four angles of the carriage to carry covering, making the 
coachman’s seat and splashboard removable at pleasure from the front of 
the carriage; a box placed beneath the back cushions to receive the 
window glasses and the apron ; and making the window frame to fall to 
the front and receive a rein- ing. , 

2590. W. Wyxe-Savrn, Islip, Oxfordshire, “‘ Harness for horses, dc.” —Dated 
Slat August, 1872. 

The features of novelty of this invention consist in so making harness 
used by draught horses as to dispense with the collar and hames now 
used, and to connect the traces to the saddle girth, and the girth to a pad 
suitably held in position on the breast of the horse, and from this pad, 
which is situated to pull nearly in a line with the traces, the horse exerts 
his power of draught instead of from his shoulders. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, dc. 

2533. Sir A. Farrparrny, T. 8S. Kennepy, and J. W. Nayior, 

Leeds, “‘ Straightening the jibres of silk, flax, dc.”—Dated 26th August, 
ui 








1872. 

According to this provisional specification a circular rotary gill and a 
screw gill are combined. The rotary gill runs faster than the screw gill. 
The fibre is taken from an endless sheet by rollers and delivered to the 
screw gill. The rotary gill takes the fibre from the screw gill, and it is 
drawn from the rotary gill by rollers. The teeth of the rotary gill may be 
governed so as to be vertical, or nearly so, whilst the fibre is upon them. 
2552. J. R. T. Mvucuoitanp, Belfast, “ Looms for weaving.”—Dated 27th 

August, 1872. 

These improvements consist of a new arrangement for moving the 
shuttle across the warp, the object being to propel the shuttle con- 
tinuously during its passage across the loom, with the least possible 


| amount of action on the warp yarn, or misplacement of the warp threads 


the tubes with the pressure, and is seen in one of the tubes, which is of | 


glass, which is provided with a scale divided into equal parts from end | 


toend. The other tube is of metal and taper; it is proportioned to suit 

the equally-divided scale. 

2593. T. Meriton, Hamburgh, “ Regulating marine engines.”"—Dated 31st 
August, 1872. 

The chief feature of novelty in this invention consists in admitting the 
steam into the vacuum side of the low-pressure cylinder at such times as 
the engines would otherwise race. In this way an equilibrium of pressure 
will be created between the top and bottom of the low-pressure cylinder, 
which will effectually prevent any sudden and dangerous increase of 
speed. This is done by the action of a fly-wheel regulator through the 
intervention of rods or other connections upon valves or cocks, in pipes 
connecting the steam and vacuum sides of low-pressure cylinder. 


2594. T. A. Ditton, Dublin, ‘‘ Utilising waste or exhaust steam.”—Dated 
Slst August, 1872. 

The object of this invention is so te utilise a properly regulated supply 
of waste or exhaust or live steam as to effect an economy of fuel; to 
prevent the wasteful or dangerous generation of steam in the boiler, to 
prevent the dangerous emission of sparks or cinders from the engine 
chimney, to preserve the boiler tubes and smoke-boxes from being 
choked or otherwise injured by hot ashes or cinders from the fire-box or 
furnace, and to permit of a quantity of oxygen, whether derived from 
atmospheric air or from any other convenient source, to be inter- 
mixed with the waste or live steam so pulverised, or liquid fuel above 
alluded to. 

2601. J. K. Broappent, Manchester, “Steam boiler furnaces.”—Dated 2nd 
September, 1872. 
First, the invention consists in arranging two doors in front of a furnace, 
bined wit! hanism for supplying air above the fire-bars, so that 
the stoker will be in a measure compelled to supply the fuel, first on one 
side and then on the other side of the furnace alternately, this mode of 
firing being that which npr the most perfect consumption of the 
smoke, as the combustible gases generated from the fuel thrown upon 
one side of the fire are ignited by the incandescent fuel on the other side 
of the fire alternately. Secondly, it consists in closing the ashpit by a 
frame having a valvular arrangement in it, for air to pass, such valvular 
arrang t bein, ted wit diaphragm ac upon by the 
pressure of the steam in the boiler, this arrang t regulating the 
supply of air through the fire-bars, according to the pressure of the steam 
without interfering with the supply of air above the fire-bars, which is 
intended for ing the smoke and unburnt gases, the full force of 
the chimney draught being maintained by this arrangement. Thirdly, 
it consists in the use of a partition or deflector in the fire-box of vertical 
boilers above the fuel to cause the gases to pass near the firedoor, so as to 
mix with air admitted there for igniting the unburnt gases before they 
pass up the flues or tubes above the partition. Fourthly, it relates to 
“rocking” fire-bars, and consists in making them with zigzag or 
“wavy” slots laterally instead of straight as hitherto, and in placing 
such bars with their lengthway in the lengthway of the furnace, with the 
rocking pivots parallel to the axis of the pivots upon which the bars 
rock, pH arranged with a key or rocking lever that can only be applied 
to rock, and withdraw after rocking, when the bars are in their centre of 
oscillation with their faces all in a line. 














Class 2.-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. . 


2500. M. Henry, London, ‘‘ Apparatus for preparing fibrous materials for 
being spun.” —Dated 22nd August, 1872. 
Ph) yy oe ay fluid is used to guide and move ae 4 
com ; caving, tone » or prepar machinery. In an 
— a sets of rtm Reel ~~ —_ in guide ways in a 
e passages. 
opened and closed hy toothed cams. Rollers feed the fleece to the jaws, 
between which it is blown by a fan or blower. When the jaws close the 
fleece is cut. The jaws present the fibres to a carder or combing roller or 
appliance cleared by a revolving brush. The impurities are blown away. 
Rollers guide the “Abres. They fall in layers on an incline, 
| re veeg ta e | condensed again into a fleece. The material thence passes 
to a turning can or ler. A machine with special arrangements of 
gearing is described. 


and are 





crosswise. 
2570. J. Macautay, Paisley, Renfrewshire, N.B., “ Weaving ornamental 
Sabrics.”—Dated 29th August, 1872. 

The invention consists in cmbining with the two leaves of heddles 
used for producing the repp ground, a special additional set of heddles 
arranged to act on alternated sets of the warp threads so as to flush the 
wefts over twelve or other convenient number of threads at regular 
intervals across the fabric. 

2581. J. Warrwortu, Royton, Lancashire, “‘ Applying adhesive su/stances 
to spindles.” —Dated 30th August, 1872. 

The invention relates to an apparatus designed for applying paste or 
size to the first few coils of yarn on the spindles of self-acting mules for 
the purpose of causing the said coils to adhere together and form a solid 
cop bottom, and cunsists of a metallic casing to hold a brush and a 
cylindrical receptacle for the paste or size, which is provided with a lip 
for regulating the amount of paste or size supplied to the brush. 

2591. W.8. Laycock, Shepield, Yorkshire, “ Spinning aad twisting horse- 
hair.” —Dated 31st August, 1872. 

The yarn or strand of horsehair or other material is first wound on a 
winch or bobbin as usual, and the extra twist is given by mounting the 
winch or bobbin in a frame which is made to revolve as the yarn or strand 
is drawn off it and wound on a bobbin or cylinder. 


Class 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
. Mills, dc. 
2523. J. Fienp, Oldbury, Worcestershire, “ Field and garden hoes, dc.”— 
Dated 26th August, 1872. 

The novelty of this invention consists in forming blades of hoes or other 
like implements separate, and forming the socket for receiving the handle 
of malleable cast iron, the said socket being united to the blade by 
riveting or other equivalent means. 


Class 5" BUILDING. 


Including Brick and Tile Maehines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 


2543. J. Srone, Drayton, Somerset, “ Warming and heating.”--Dated 26th 
August, 1872. 
The improved apparatus consists mainly of two suitably shaped metal 
vessels, placed one within the other, having the space between them filled 
with a non-conductor of heat, and when in position is situated above the 
grate of the fireplace, and when in use when the water (which is con- 
tained in the inner vessel) is sufficiently heated, the damper in the flue is 
closed, and the ——— will be found to keep a moderately room 
sufficiently or comfortably warm for at least twelve hours. Or asa modi- 
fication, and instead of using water as the heating medium, the inventor 
constructs the apparatus so as to allow of one or more tubes running 
throughout its centre, and provides it with a fire-box at one end and a 
chimney at the other. 


Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
2579. S. Maraews, Birmingham, “‘ Breech loading small arms.”— Dated 30th 

August, 1872. 

According to this invention the barrels of drop-down guns are fixed 
down either by a double or a single bolt urged forward by a spring. 
When a double bolt is used the upper bolt takes into a recess in the rib 
between the barrels, and the lower bolt takes into a recess in the lump on 
the underside of the barrels. The two bolts are parallel, and are con 
nected together by a connecting e at their rear ends. The double 
bolt is withdrawn either by a lever working on the tang, or by a 
lever working on the underside of the gun. When a single bolt is 
used it takes into a lump on the underside of the barrels, and is withdrawn 
by a lever on the tang acting upon a cranked arm taking into the bolt, 
By turning aside the lever the bolt is withdrawn. In guns in which a 

block is used the extractor is constructed and worked as 
follows :—The extractor carries two parallel arms situated respectively 
under the knuckles of the hinged block. The ends of the arms are con- 





cave, and the knuckles have convex projections upon them. On throwing 
back the block the convexities of the knuckles engage in the concavities 
of the arms and slide forward the extractor. 








THE ENGINEER 


Marca 14, 1873. 
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Class '7.-FURNITURE AND CLOTHING, 


Including cote Utensils, Upholstery, Ornaments, Musical In- 
struments, , Lamps, Manufacture of Dress, de. 
Devonshire, ‘‘ Construction of portable cooking 


25138. R. Posed ero Devonport, cy 


stoves.” — Dated 23; 
a... oP ene is constru of plates of sheet iron welded, seamed, or 
er, 20 as to form the front, sides, and bottom of the 
sto, which also forms the case for carrying the cooking utensils when 
not in use. Two brackets are fitted into sockets attached to the front 
plate of the stove. Two boilers are aa a a one on each side thereof, and 
the fire lighted between them. The products pass through holes formed 
for that pu ~~ in the front and back plates of the pro into a sliding 
flue attached to the back plate. The top of the stove is provided with a 
metal frame hinged to the back plate for the purpose of supporting a 
large boiler. 
— P. M. J. Coampant, Paris, “ Sewing machines.”—Dated 24th August, 


1872. 

This invention sists in substituting for the metal lens-sha; 
shuttle, used in Wheeler and Wilson’s sewing machines and other similar 
machines, a shuttle made of cardboard or o' similar substance, 

2524. E. Hoskins, Birmingham, “ Frames of bedsteads.”— Dated 26th August 
1872. 


The novelty of this invention consists, a hy adapting = rails of 
isteads to metallic posts and in herewith 
tensional or other spring mattresses, thereby quilieg the 1 neceasity = 








lesen, ont rns 
i Extent ea: so ptyeey 8 peg ctrrcdamgeent od 


por tre Ms ces gees os 3 one of the links, and at the other end 
to the shuttle carrier, gives the ting sliding motion to 
the said shuttle carrier. Motion may be given in a similar way to a hook 
instead of to a shuttle. 


Class 8.-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Inghting Materials, Preparation and Preservation of Food, 
Brewing, ge Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

2395. J. WinsKILL, Settle, Yorkshire, “‘ Construction of lime kiln.”—Dated 

22nd August, 1872. 


The inventor omens an upright i tacle for the 
stone to be burnt, the lower portion of which the burnt stone or 
ane seats Oe and at the bottom thereof is an aperture for the discharge or 
removal thereof. Connected with the upper part of the receiver or kiln 
is an inclined flue which serves as a feeder, by means of which the kiln is 
furnished with a supply of limestone to be burnt. The said inclined flue 
also serves as a flue for te pesmage of hasted games and smcke to on 
ordinary chimney; and under the inclined flue are one or two smaller 
flues for the passage and further distribution of hea’ 











ted gases among the 
unburnt stone. Dampers are employed in connection with the inclined 
feeder so as to regulate the supply of stone to the kiln to be burnt, and a 





making a se te frame for receiving such mattresses 
applying such or other tensional spring mattresses to to the frames or Pui 
ordinary metallic bedsteads. 
2530. T. 8. Harrison, London, “ Sewing machines."—A communication. — 
Dated 26th August, 1872. 

The invention relates to a double scroll guide in combination with 
hemmer hooks and appurtenances, which devices (they being readily 
applied to almost any sewing machine) will fold, hem, and bind in many 
different ways, and also make what is known as the French fold. 

2531. T. 8S. Harrison, London, “‘ Sewing machines.”—Dated 26th August, 
1872. 


The attachment which serves for gathering, hemming, ruffling, puffing. 
flouncing, and general dress trimming, consists of a feed plate combined 
with an arm attaching to the presser foot or bar of a sewing machine. 
= index,device is also provided in combination with the lever and feed 
plate. 

2541. J. 8S. Srevens, London, “ Window sash fasteners.” — Dated 27th 
August, 1872. 

According to this provisional specification a bolt of the whole width of 
the sash is shot horizontally out of the upper rail of the lower sash into a 
groove running across the lower rail of the upper 
2554. J. Mactxrosn and W. Boccert, London, “‘ Life preservers.”—Dated 

28th August, 1872. 

The object of this invention is to lessen the cost and weight of the 
above articles by a air-proof fabrics, consisting of but one cloth 
in place of the double cloth heretofore used for making those articles. 
This is effected by giving a coating of india-rubber to closely woven thin 
cloth, adding upon it a second coat of a mixture of one part india-rubber 
and six parts of lamp-black mixed in naphtha, in some cases putting in 
about 8 or 10 per cent. of paraffin, or for certain purposes, where a high 
temperature is not pon yp ae pe ual parts of india-rubber and paraffin. 
This or other air-proof single — th P. Me gener oy into life preservers by 
making it into tubes, which are inflated, and it is used for making 
beds, cushions, and coverlets in the manner described in the specification 
of a patent granted to the inventors, dated 6th May, 1871, No. 1226 
2555. J. G. Hicks, London, “ Infants’ feeding bottles.”--Dated 28th August, 


1872. 

The invention consists in attaching to the bottle means whereby it may 
be hung on a waistband or other attachment fastened around the infant 
or to its clothes, by which means the feeding bottle will be always held 
in the desired position. 

2557. E. Bussy, Birmingham, ‘ Respirators.”—Dated 28th August, 1872. 

The invention consists in constructing respirators of a light and strong 
metal body or case open at one end and a series of perforated plates 
capable of Seine inserted in or removed from the said body or case by a 
sliding motion, the body or case being furnished with a series of frame- 
like divisions along its upper and lower ledges for receiving the said 
sliding perforated plates. The perforated plates are made either of wire 
gauze or perforated sheet metal, the top and bottom eg being made 
smooth either by a frame or by turning over the edges of the perforated 
sheet metal. “By this invention the perforated plates can be inserted in or 
removed from the body or case for cleaning or repair, or for regulating 
the number of plates required with the greatest facility. The plates may 
slide into the case at its top instead of at its end. 

2560. W. Green, Birmingham, ‘‘ Apparatus for effecting the saving of fuel.” 

—Dated 28th August, 1872, 

This invention consists of a solid frame of bars of cast or wrought iron 
or other metal, which rest against any of the front bars of a fire-grate in a 
sloping position from back to front, a reflector being employed beneath 
the bars to throw the heat outwards, 
= = C. Symons, London, ‘*Sewing machines, &c.”—Dated 29th August, 


First, a simple construction of chain stitch machine with curved 
needle, the arm worked direct from eccentric cam on the driving wheel, 
the presser arm with spring to use as lifter. Secondly, a modification of 
the machine to make a spool lock stitch. Thirdly, another modification 
to make a shuttle stitch. Fourthly, improved feeding arrangements to 
work a lever from crank disc or conical cam, bottom feed from top 
shaft, combined top and bottom feed, or for either, working from one 
lever, double action feed. Fifthly, shuttle levers with means to discon- 
nect them, to arrange the deca without the use of a shuttle race slide. 
Sixthly, for a shuttle and its race curvilinear, both vertically and hori- 
vontally. Tilting shuttle with thread clip plates or springs to facilitate 
threading, and to regulate tension. Seventhly, mechanism for workin 
shuttle in various directions. Eighthly, construction of needle bar cm | 
mechanism for working needle. Ninthly, a revolving — take up 
directly ubove the needle. Tenthly, for an att 
needle to ensure correct adjustment, special forms of ake Eleventhly, 
for arr for cli the end of thread entering it in needle eye, 
m wnifying glass, and reflector. Twelve, foldings stands an X or tripod 
pattern, put together with hinges, spins, or clips. Thirteenth, working 
winder without machine, and preventing machine working backwa: 
Fourteenth, combinations of some of the above-named arrangements. 
2580. J. Stone, Drayton, Somersetshire, ‘‘ Warming the feet.”—Dated 30th 

August, 1872. 

The improved apparatus consists mainly of two suitably-shaped vessels 
placed one within the other, having the space between them filled with 
two layers of any suitable non-conductors of heat, the hot water for giving 
the aoe wurmth being contained by the inner vessel, which requires 
to be filled therewith only once in about twenty to twent; ty-four hours, Or 








door or doors is or are provided over the kiln through which the same is 

d with coal or fuel. 

2497. J. H. Wricut and A, ALEXANDER, Sheffield, ‘‘ Treatment of iron and 
manufacture of steel.” —Dated 22nd A t, 1872. 

This invention relates to certain me' s of using oxide of manganese, 
ferro manganese, and manganiferous ore, for the desulphurisation of iron 
and steel; also to certain methods of the above products or 
materials in the Siemens or other furnace, or ina Bessemer converter, 
that is to say, by an intimate mixture of the same with the metal during 
the boiling process, 

2506, E. A. comny seeeiton, N.B., “ Treating animal charcoal.”—Dated 
23rd August, 1872. 

The feature of novelty which constitutes this invention is, the 

increasing the decolourising efficiency of animal charcoal by washing it in 

the ordinary manner, and then passing over it or through it, chloride, 

iodides, bromides, or ‘fluorides of ammonium. 

2515. R. Goopatt, Armley, Yorkshire, “‘ Clarifying impure or waste water 
Srom fulling mills, dc.” - Dated 24th August, 1872. 

This invention consists in employing a vessel or receiver into which the 
impure water to be clarified is introduced by means of a pipe connected 
with the bottom thereof, and within which is a paddle or revolving dash- 
wheel for the purpose of agitating the water. To, pon 9 a gallons 
of the impure water the inventor adds 12 Ib. of dry sand (or of ground 
glass a like proportion), twelve ounces of siliceous earth, and, say, four 
ounces of alum (in some cases he adds about twelve ounces of ani 
charcoal), and cover the vessel or receiver with an inclined lid or cover 
having a hole or perforation therein through which the clarified water 
passes away. 

2527. C. egg Berlin, “‘ Manufacture of malleable iron.”—Dated 
26th August, 1872 

The features of novelty in this invention consists in the combination of 
two ovens or annealing chambers, which are alternately in communica- 
tion with a ——— for supplying the gas, which in this invention 
constitutes eating medium. ese ovens are each constructed with 
two chambers, one above the other, and the gas which is first admitted 
to the lower chamber finds its way through suitable holes to the upper 
and annealing chamber where it is ignited, and then passes through pas- 
sages to the “a joining pe a or annealing chamber, from whanes it 
escapes by a side passage ta ie po ogee 2 thus heating both furnaces 

with the same supply o: air necessary for sup} pporting combus- 
tion is supplied through pay iemed through the sides of the ovens, 


suitable projecti to t 
soe eater Br eae eS 
Se drum as Este oe pene ete 
681. oe, “* Mode yuo steam for combustion of fuel.” 


This invention relates to to the use of steam for producing the combustion 
of coal and consumption of the smoke and inflammable matter eliminated 
from the fuel. In the consumption of coal in the ordinary furnace a 
large amount of combustible matter is eliminated and the same escapes 
from the furnace unconsumed. This 

In 


in 
directly over the bed of coal a jet or jets of steam taken 
from the The weluune of dheane tuned will depend upon tao dhavedbar 
and quality of the coal and the construction of the furnace, 


Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 

we. H. Hicuton, Putney, “ “‘ Blectric cables. ”—Dated 27th August, 1872, 

Acco to this ti core of the 
cable is coated with boiled “a and red lead, and over this when the coat- 
ing is dry the outer strands of the cable are laid, 
2587. W. R. Lake, London, tho, gas and other burners.”—A communi- 

cation.— Dated 30th August, 1 

This invention relates to _ ae of electrical ap) tus for ligh 
lamps in which the current is successively thrown Int to the magnets a’ 
all of the bnrners one after another. The circuit-breaker is located at 
the burner, and by the direct action of the current through the magnet 
located at the tuner the circuit-breaker and the valve for admitting or 
turning off the are both operated, and the circuit after the opening 
= closing of the valve at one burner is completed, cut off from the 

et of such Susnee, and thrown into the magnet of the next burner, 
on so on. 
2592. W. H. Samoen, Liverpaol, “‘ Lighting gas by electricity.” —A commu- 
nication.”—Dated 31st August, 1872. 

This invention relates to apparatus for developing electricity to be 
used in lighting gas, and it consists in the employment of a burner in 
such connection with the frictional generator that the must pass 
through the latter to the’ busuee, whereby the appuratus is made appli- 
cable to a gas pipe, droplight, bracket, end, chandelier, or other analo- 
= fixture to which a common burner ma: The invention 

rther consists in ae the upper ion of the e erator 
upon a hollow sleeve in manner as to inclose the tube of the burner 
a an a as well asa rotary without fn peatorting wi ith the 

‘or the purpose of generating the electricity out interfe: 

ition of the ee eee late of the g The 

urther consists in of the means by which the electro- 
generator is o oe tely beneath the same in connection with 
a slotted tube in such a manner as to allow one of the plates to have a 
limited axial and rotary movement, and afford facility for catching hold 
of it without interfering with the burner, the shade, globe, or the, move- 
ment of the plate to liberate the electricity. 














Class 10.—MISCELLANEOUS. 

Including all Patents not found under the preceding heads, 

2411. T. B. Dart, Failsworth, Lancashire, ‘‘ India-rubber manufactures.” — 
Dated 13th August, 1872. 

The features of novelty in this invention consist in a combination of 
elastic and non-elastic materials for the of producing an elastic 
webbing, which is accomplished by civtlden a sheet of valeebiond india- 
rubber to several times 17 normal length, and whilst so stretched, laying 
a piece of felted or woven fabric, coated on one side with india- rubber or 
india-rubber compound on one side, and placing a suitable fabric or 
lining b ith such dist d india-rubber on the other side ; the three- 





close to ve > — les which admit the gas from the lower to the na 
cham rst starting the heating of these chambers it is 
to have a flue ot a fireplace in communication —_ one of the chambers 
until = chamber becomes heated to redness and ignites the gas, when 
the supply of such gas will afterwards keep up the requisite temperature 
of the c! edo for any length of time. Suitable dampers are provided 
in the various passages or flues in order to divert the course of the gases 
according as one oven or = other is required to be hottest, or to open a 
ication with the c y direct when deemed necessary. 
2532. T. S. Harrison, Seite, - ‘ Oxidising metals.” ~ A communication.— 
Dated 26th August, 1872. 





fold material is then sewn together as hi "by rows of 
stitches about one-eighth of an inch apart, after which such three-fold 
material, when allowed to run up, will assume the form of a corrugated 
elastic webbing. The sewing machine Ss sat Bar this purpose is con- 
structed as to carry the above described mate s and forwards 
under the needle b by a stitch at a time, and co tye mgs row of stitches has 
been performed a “ pitch” motion is given which forces the row just 
finiahed out of the way and another row is commenced and comple 

and so on without stopping at either end until the work is done or the 
cotton in the shuttle or bobbin is exhausted. Another of the machines 
d is made with two rollers to receive an endless band of 





The apparatus consists of a revolving chamber or retort ted on 
friction roller bearings over a furnace, and open at the end to admit a 
enrrent of air for colouring or oxidising the material placed therein, 
which result is assisted by pores the retort with longitudinal ribs or 
flanges, serving to carry the material to an elevation, from which it falls 
in thin sheets, in order to expose the mass to the current of air passing 
through the retort, the light particles being carried into a chamber in 
which they are deposited, 

2538. H. Y. D. Scorr, Ealing, “ Treatment of sewage andl preparation of 
manure therefrom.” —Dated 26th August, 1872. 

The object of this invention is the purification of the sewage water of 
towns and manufactories, and the extraction therefrom of the ammonia 
which they contain in a form ilable for ial purposes. In 
carrying out this invention the inventor prefers to effect « preliminary 
removal of the grosser organic and other ss impurities of the 
sewage either by precipitation or by mere subsidence. 
on, ©. Ww. gd Crayford, Kent, “‘ Manufacture of gas.”—Dated 27th 

ugust, 1872 

This invention has for its oo the substitution of apparatus whereb 
the necessity for using liquid in the present hydraulic main is avoid 
and consists in the introduction of a chamber in the —s of the bridge 
pipe, the said chamber containing a flap valve, whic’ opened by the 
pressure of the gas emanating from the retort, but on the make of gas 
ceasing is closed, and remains tight by virtue of the pressure of the gas 
being exerted in the opposite direction. 

2545. C. Monit, London, ‘‘ Vats or vessels which involve the use of acids.”— 
Dated 26th August, 1872. 

The object of this eine 3 » to provide a a convenient and durable 
vessel for the various ring operations which in- 
volve the use of acids, and ist “ of a rect. cast iron vessel with 
its interior surfaces protected by an indestructible coating of white 
porcelain or enamel, which vessel is alike advantageous for 
solids with acids, making solutions, and boiling and evaporating liquors 
2559. J. T. Dann, North Brixton, Surrey, “ + yaa precious metals, dc.” — 

A communication.—Dated 28th August, 1872 

The raw materials and water are placed in a cylindrical drum. A longi- 
tudinal shaft passes through it, upon which are fitted V and X-shaped 
discs ted with mercury or alternately made of copper and 














as a modification, and instead of using liquid as the heatin, , and 
capoctally where the apparatus is to be employed in way carriages, 
the inventor fills the ms age with | the ma or materials above re- 
ferred to (by p ina po d state), and with them the inventor 
mixes pieces of iron or iron Steatnen, previously heating the mixture. 
2583. C. M. Cox, Northampton, “‘ Cooking apparatus "—Dated 20th August, 
1872. 





+, hi 





The chief ——— of novelty ag eee ar - pe 
tion of parts forming a compact poi le cooking ap us ; a double or 
jacketted stew-pan and a steamer with the adaptatio m of the kettle-lid 
to the stew pan by the addition of a movable rien 3 aloes g-pan 
handle ; a movable rim on the top of the stove to allow eve to be 
packed ‘inside; a peculiar construction of te ; a wet weather cover ; 
a particular shape of teapot and a mode o constructing the 7 and 
handle; a lid to the chim mney ; boilers | for eggs or puddings to be —_ 
with the kettle and st and cruet box to 
inside the kettle; and small ‘loop handles to some of the utensils w " 
although folding flat, cannot fall down when slid in one direction. 

2588, T. W. Stipoipn, Dartford, Kent, ‘ Securing false bottoms.”—Dated 

30th August, 1872. 

This consists principally in stretching an endless web of sacking over 
two bars, one fixed and the other arranged in bearings for tightening up 
the sacking to any extent. 

2589. J. MiLLwarp, Birmingham, “ Driving mechanism of sewing machines.” 
—Dated 30th August, 1872, 

These improvements consist, First, in cting two treadles hinged 
at the heel by two pitmen to ‘two cranks, placed diametrically 
opposite on the driving shaft ; Secondly, in constructing pitmen with a 
right and left-handed screw cou wupling for adjusting their length ; bro 
in constructing the treadles with sector-shaped edges or openings vi 
ing upon knife-edged fulcra. 

2600. E. W. Cooper and G. Lowe, Birmingham, ‘ Sewing machines.”— 
Dated 2nd 1872. 

This invention consists of the following mechanism for working the 
needles and shuttles or hooks of sewing machines :—To the rear end of 
the rockin.» lever by which motion is given to the needle bar a link or 
connecting-:od is jointed. The lower end of a second link is jointed to 
frame of the e, and its upper — is Le a to the lower end . 
the first-mentioned Sink. By ne of acrank (w 
crank or eccentric on the dri sos eee eae estos 
the latter are alternately —~—— a with one another or inclined 








teal are “attracted 10 , and thus retained being 


2573. , HARGREAVES and T. Rozsinson, Widnes, Lancashire, “‘ Hydrochloric 


.”"—Dated 29th August, 1872. 
passing evolved in the manufacture of sul- 
te of soda or potassa, or of chlorine, through (1) a hot condensing 
wer ; (2) a series ra multitubular coo! cooling ons ms side by side ; 
(3)a scrubber tower ; and (4) a weak acid Cm epren bee wer. Arsenic 
and phurous acid are separated admitting amongst the above- 
mentioned evolved a sufficient quantity of sulphide of hydrogen. 
The apparatus of the towers and multitubular syphons in com- 
bination, and of the connected side by side series of multitubular 
condensing syphons or bent pipes. 
2586. J. Ropertson, Netshill, Renfrewshire, N.B., ‘ Generating heat.”— 
egy 30th August, 1872, 
The feature of novelty which constitutes this invention is the ober. 
ment of hydrocarbens and other inflammable gases admixed with 
spheric under pressure, as a means of ape heat, —_e ee 
heating pu generally, the air and gas being admixed previous to 
ignition, and burned in jets issuing from a pipe or tube, or burned in a 
volume where necessary. 
2596. J. Hararaves and T. Ropinson, Widnes, Lancashire, “‘ Manufacture 
of salt.”—Dated 31st surat 1872. 
cneenties consists in drying down the brine by direct contact with 
that while evaporation is aaa on there shall be 
bat ct gh depth of —,! prelerabl -y Hy cient to keep the 
evaporating surfaces moist ; pa ateangee B ag OE cape Frond ond on 
poe crystals, in hard dense ich will bear 
concussion withou $ making Say any aes proportion of dust and 
= decrepitate on the sudden « plation of heat. 
2644. J. Harvey, London, “ Manufacture of sugar.”— Dated 5th September, 


1872. 
In carrying the invention into effect the clarifying and evaporating 
are heated by means << steam admitted into casings formed under 
Their . To increase the heating surface vertical tubes are fixed in 
, such tubes having their upper ends o) to the 





to one another. The upper made to rise and fall and 


communicate a corresponding motion to the rear end of the rocking 


mn. “iy oe revolution of the shaft the particles of precious 


vulcanised india-rubber (a Band, which ie been first put upon the rollers) 
and over the rubber ban h is in tension, is put the outside or 
covering of cloth coated with rubber, as aoe described, or any other 
suitable material. These materials are then passed under the og 
machine by a to-and-fro motion for the rows of stitches and a “ pitch 
motion to divide the rows until the revolution of the band upon the 
— is completed. Another of the machines employed has eight or ten 
es, more or less, with a correspon number of shuttles, and 
ee as many rows of stitches as needles at one and the same time ; 
these rows are about an inch apart, but they are reduced to an eighth of 
an inch, more or less, by mo the cutest ing sewn an eighth of ad 
inch, more or less, at each mu. — row of stitches. When the 
webbing is suitable for boot to be cut into sizes for those 
articles and the top edges fi od 1 by over seaming machinery. 
2413. T. Taomson, Loi « Anchors.” —Dated 13th August, 1872. 

This said invention tes, First, to further sant bering de in the 
anchors described in the specifications of letters patent bearing date the 
4th day of January a.p. 1872, No. 32, which improvements ae des a 
to increase the strength and ‘holding cay ——w of the anchor and 
the cost of its manufacture. The said invention relates, Secondly, to a 
modification of this said invention whereby the inventor converts an 
ordinary solid anchor into a anchor, or utilises parts of such 
solid anchor in the construction of improved anchors. 


P. r.- eames London, “‘ Improvements in lamps.”—Dated 14th August, 


This’ a to apparatus for raising the bap from below, thereby 
dispensing with the present objectionable rack and pinion. 
—, b A J. BrackHaM, Birmingham, “‘ Gas stoves.”—Dated 14th August, 


p.. to this invention the aetys of the stove within which the gas 
burners are situated is dome-shaped and communicates at top with hori- 
zontal and vertical wee flues external to the said dome-shaped body. 
The pipes or flues bed are situated between the body and the 
outer case, and after descending me A near the bottom of the stove, | 
horizontally outside the said case on a level with or underneath the 
of the room ar apartment. 7 the passage of the heated Seloctiaer 
combustion through —_ ad — pes or flues a4 become highly 
heated and radiate their heat in room, in addition to the 

By. this invention the 


peng nth amps mtn A stove possesses 

greater heating power — kind. Gas 

— made according to this vention. do not produce an unpleasant 
our, 

2422. T. - Hvucues, ——* Sim ai Sor wi cigars.”"— 


and the last ha @ compound 
rollers being formed of round shafts of iron covered wi 


_ are double conical tubes of brass covered with rubber. 


2423, E. T. Hucnes, London, “ cn deoum, aa mene machine.” — 
A mene ag apart a Play 
This invention is intended to be money or afting grou pulverised 
matters of all descriptions, but it ane a pted : ee manufac- 
ture of flour, and the sifting is i. a a circular sieve a 


horizontal revolving and eccentric motion in 
ome, a B. Cuapry, London, “‘ Adjusting spanner. Sunt reer August, 


This foe ved spanner or wrench is constructed as follows :—The 


inventor cubes the handle ‘aa fixed ion of one piece. Between the 
fixed jaw and the handle is a recess. At the inner end of this recess the 


inventor ~p~ A. sheulder from w! 


and ou’ or edges with ra‘ 

on bar. The hole through the movable jaw is inclined so 
that when the of the movable jaw stands ith that of the 
fixed jaw, the of the holes take ag the but if the movable 
jaw is forward, the hole lies parallel with the guide-bar, 





5th August, 1872. 

It “y Sesion striped designs oer | 
machine by a iy mye partments oe of the 
re iced te toon w tus Some Goa 
On © ae eenas Bee the knife to the surface of 
fabric as it passes under the some cases the 
block prin = - 4 
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— , leaves room for a collar (actuated ze ition. Thirdly, ina washer provided with a pivoted which is 
lorward, e corner of 


2428. C. H. Cawsg, London, ‘‘ Regulating the supply of water to water 
closets, dc.” Dated 15th August, 1872. 

“The invention relates to apparatus in which the descent of the weight 

lever for cutting off the water su; is retarded by loyment of a 

flexible bag or of cylinder con to this invention 

the inven tral of air 





it lever; or a single tube provided with a ball and socket valve 

jommt may be employed. nid 

2430. E. T. Hucues, London, “‘ Manufacturing cigars and cigarettes."—A 
communication.— Dated 15th August, 1872. 

The object of this invention is to manufacture cigars and cigarettes so 
oe simultaneously with a eoageen er eons 
bacco at the same time preserve the aroma*) an 6 

the internal and external tobacco. . . 

2432. W. Morcan-Brown, London, “ Manufacture of horse-shoe nails.’ —A 
communication.— Dated 15th August, 1872. 


This invention consists in the conductor supplying blanks 
to the rollers used in the manufacture of 06 in such a 
arrested or 


manner that in of the feed to the rollers is 
. case of derangement to Tro! 
7, Ud, Baier, Birmingham, Warwickshise, “ Cocks.” —Dated 16th August, 


This cock is chiefly intended for use with constant supply pipes. A 
plug or stem is fixed in a line of pipe, one end communica: with the 


ha passed the spindle, 
Eappet and cata) upon the spindle to be pushed f thrusting off 


2486. W. Cuarg, Portrush, Antrim, Ireland, “ Saddle bags for carrying 
."— Dated 2ist August, 1872. 
describes a sack-like bag, closed at both 
ic coated with vulcanised india-rubber. There is 
of the bag 


its cen 

with water. 
two ends of the bag hang down on 
2491. C. F. Sepiiie, Paris, “ Schisto-asphaltic and bituminous beton.”— 


Dated 22nd August, 1872. 
This invention relates :—To the preparation of porous and non-porous 
ixtures of sand, tar, bitumen, and 
Caceres Gino So Ths mamnewee® Cate Sass, at the w 
parts rous below, whether from bituminous-beton or other 
material, and e manufacture of bituminous-beton bricks, solid, 
hollow, or flat, and fountains or recipients of any kind for filtering liquids ; 
finally, to an improved mixing or kneading hine of ical con- 
struction, in which the materials are kept at a proper heat during the 
mixing, with small consumption of fuel. 
2494. T. A. Weston, Ridgeway, New Jersey, U.8., ‘‘ Friction clutches.”— 
Dated 22nd August, 1872. 
The invention consists : — First, in a certain relative arrangement of the 
frictional surfaces of friction clutches, by which the mechanical effect or 
wer derivable from one pair or set of the rubbing faces, instead of 
ae — direct to driving a shaft, drum, or other rotary body, is 
caused by suitable devices to operate a secondary set of friction faces, 
the bined effect of the two sets (or more if used) being united to act 








and the other with the cistern. On this plug is fitted a rotating 
socket carrying the delivery nozzle, the socket being vided with a 
chamber which is made to coincide with ports above and below a division 


in the fixed plug, in order to establish communication between the main 

and the cistern, which is cut off when the cistern and delivery 

communicate. When arranged for general use the cock plug has one 

——- for the liquid, which is delivered when the nozzle and passage 

coi e. 

2453. S. H. Ex London, “ Producing heat and light.”—Dated 16th 
August, 1872. 

This consists First, in the employment as fuel of air with 
inflammable —- ; Secondly, in the self-acting uction of the said 
current ; and Thirdly, in the construction of and lighting appa- 
ratus based upon the foregoing features. 

2455. T. Curisty, London, “ Ventilating ships.”—A communication.—Dated 
17th August, 1872. aa it 

This invention relates to the use of an edjestable conducting pipe with 
a sort of umbrella extension applied to it to conduct the air to between 
decks or below floors to parts to be ventilated. 

2457. C. Bartow, London, “ Sawing wood.”—A communication.—Dated 17th 
a. 1872. 

Novel ents of machinery for sa’ wood whereby an 
oscillating an: py em J movement is given to the saw frame and 
saws by means of a spur and pinion. 

2458. C. Cait, Mai Berkshire, ‘‘ Paper-cutting machi .”"—Dated 
17th August, 1872, Pete pean ai 

This epee specification describes mounting upon guides or 
rollers the receiving board cr table which receives the cut sheets of paper 


com: from a paper-cuti machine, so that the table can be auto- 
matically shi sidewise a quire or other number of sheets has 
been received upon it—the sheets are thus at once divided into quires— 
printed sheets co: from printing machines can similarly be divided 
into quires or piles containing other number of sheets. 
2459. G. P. Dopcr, London, ‘‘ Cement for the joints of pipes, dc.” —Dated 
17th August, 1872. 
said invention relates to an improved mastic cement composed 
of india-rubber oil and other ingredients mixed under steam, heat, and 
pressure. 
2460. R. W. Laxr, London, “Igniting gas.”—A communication.—Dated 
19th August, 1872. 

This invention consists in an improvement in the apparatus for the 
automatic ignition of gas lights originally invented by Professor Klinker- 
fues, and for which letters patent have been granted, bearing date the 
8th day of December, a.p. 1870, No. 3228, its object being the annihilation 


as a single clutch in driving the desired object. Secondly, in certain 

improved devices for applying the initial force or compression to friction 

clutches generally. 

2496. M. H. Synag, London, “ Deodorising apparatus.”—Dated 22nd 
August, 1872. 

This invention relates to improvements in apparatus for deodorising 
foscal matters and discharging them into a receptacle, where they may 
be allowed to accumulate Fithout detriment to health or creating any 
inconvenience. To thisend the pateutee provides a series of ner oy | 
pans, wherein the feecal matters an2 the dry verised deodorant o 
whatever kind are combined and m into a shute or 
conductor leading to a large le below. 

2499. J. THornton, Cleckheaton, Yorkshire, ‘‘ Utilising borings, dc., of 

PE ing 22nd August, ne a tite ott 

6 . , or other particles of iron, are 
mixed pn or other q ai "thon com in moulds, as 
when bric! These bricks or moulded forms are allowed to 
oxidise and dry, when they may be melted in cupola or other furnace 
for cast or wrought metal. 

2503. J. Mornaan, Dublin, “ Inhaler.”—Dated 23rd A , 1872. 

This invention consists of an inhaler constru on the principle of 
allowing freedom of respiration by being furnished with an elastic and 
flexible —~— which yields with every respiration, and so allows the 
breathing of medicated vap without d fort or waste of material. 
This principle is more particularly — to the process of producing 
insensibility to pain by means of er or other vapours, as it accom- 
plishes the free exposure of the vapoirr to the lungs and its absorption by 
the system. 

2504. W. Morris, Deptford, Kent, “ pnetaee with water mains under 

pressure.”— Dated 23rd August, 18 

This invention consists in substituting for the stop cock described in 
Upward's ——-, No. 145, 1867, a metal ferrule or short tube which 
is screwed into the main after it has been tapped, but in order to prevent 
the escape through such ferrule whilst inserting it into the main it is 

ed with a composition which shall be sufficiently —S 
resist the fluid pressure, whilst it is also slowly soluble in water, so that 
after the connection has been made between the service pipe and main 
the plug will dissolve and leave a free passage into the service pipe. 
2505. + Biackmore, London, “ Ornamenting surfaces.” —Dated 23rd August, 

1872. 


This invention relates to a cheap and simple process for producing 
or ornamental designs on flat or rounded surfaces, and consists in 
stencill.ng ile required design in adhesive material upon the surface to 
ted, and in sifting over such designs animal, vegetable, or 








of the disturbing influence which any common variations in the p 

of the gas are apt to exert on the same. 

2464. W. Morcan-Brown, London, “ Leather-splitting machine.”—A com- 
munication.” — Dated 19th August, 1872. 

This invention consists in a leather-splitting machine, having a station- 
ary knife or cutter and feed rolls which reciprocate the leather as it is 
presented to the knife so us to give a drawing cut. 

2466. W. E. Newton, London, ‘‘ Furnaces or fire-places for generating heat 
bythe combustion of coal.” —A communication.—Dated 19h August, 


This invention has for its object to burn small coal and coal-dust in a 
more effectual and economical manner than heretofore. 

2470. T. M. Rosson, Sparbrook, Birmingham, “ Cutting cardboard, d&c.”— 
Dated 19th August, 1872. 

This invention consists of a knife carried in an adjustable block fitted 
to an arm revolving round a pattern oval for cutting out oval frame 
——_ for wep prs te otoer pictures. Also of a knife — * me 
ang! a or r along a guiding bar for cutting beve! 

8 ‘ht cuts in cardboard, veneer, gs citi substances. of a 
mode of adjusting and fi the said knife or cutter by means 
of a nut and set screw, which is applicable to plane irons. 
2473. R. Stone, Liverpool, ‘ Concrete for surfacing or laying roadways, &c.” 
Dated 20th August, 1872. A pied wb) 
The features of novelty which constitute this invention consist in 
“slag” from iron smelting furnaces or similar refuse ferruginous 
mat , also slate, shingle, or stone dust, the refuse of copper ore and 
refuse left from chemical and glass works, for the purpose of f 
concrete, and this invention consists in first pulverising such materials 
and then in mixing them with Portland or other cement, or hydraulic 
ne, Sr Se pees & dening such its, or hydraulic lime, and 
producing a flinty subst or ete for ourfecing or paying 
roadways, footways, and other similar large surfaces. e 
mentioned pul refuse combined or separate, mixed with 
Portland or other cement, or hydraulic lime, coal tar, or other viscous 
substance, produce a hard durable concrete which will take the place of 


u 








mineral substances in a powdered, flock, or granulated state, such as 
wood, bone, or ivory dust, flock used for paper hangings, metal dust or 
filings, emery or sand. The surplus y dor granulated substance is 
then blown off, ae the design raised upon the surface which has 
been ornamented, which, when the adhesive material has become dry, is 
hard and durable. If desired, the patterns thus produced may be gilt, 
coloured, or otherwise further ornamented as taste may dictate. In some 
cases the adhesive material may be applied by hand with the aid of a 
pencil or brush in lieu,of by stencil plates. This improved mode of orna- 
mentation is specially applicable to the panels of doors, picture frames, 
the decoration of organ cases, and pipes, and in all cases where increased 
richness of effect is desired. The adhesive material before referred to, 
which the patentee proposes to employ, is com of white lead and 
ochre ground, or mixed together in boiled oil, to which are added oil, 
varnish, gold size, and Venice tu: tine. This mixture is to be kept till 
it attains the proper consistency for use. 
2511. W. Canwoon, London, “* Presses for letter-press printing.” —Dated 23rd 
A 1 
This invention relates to that class of ting presses which are known 
in the trade as “‘jobbing presses.” object of the invention ‘is to 
bring the platten up to the type by a perfectly parallel motion so as to 
give a more perfect impression than heretofore. The type is stationary 
in a vertical position, and is inked by means of rollers which are 
ited in a reci ting frame and are carried up and down over the 
face of the type. 


2512. W. H. Harrreup, London, ‘‘ Multiplying power applicable to wind. 
lasses, dec.” —Dated 23rd A , 1872. 

According to this provisional specification the “‘ power” axis is caused 
to rotate slowly and with uniform velocity by a “speed” or rapidly 
revel axis. On the “ er” axis a disc or discs are mounted ; 
ni z levers act on the of the disc or discs, and they receive 
their motion from properly-formed cams on the “speed” axis. 

563. C. Penattiy, Pontsmill, Cornwall, “‘ Cleansing streams of water and 
treating the deposit.” —Dated 15th February, 1873. 








os 





te, or cement for laying roadways, 8, 
and other similar surfaces. The com: d thus formed is —— for 
In some cases where it is desired 
tanners’ 
with the before-mentioned compound, the 
result being a softness or elasticity is imparted to the compound. 
2476. A. Deiss, Plaistow, Bssex, ‘‘ Process of percolation for the purpose of 

ing fatty, resinous, and similar matters.”—Dated 20th A 


and R. Hoven, Sheffield, Yorkshire, ‘‘ Apparatus 
heating air.”—Dated 20th August, 1872. 

— on meape y the adaptation 
——_ or heating lor Ww gran 
above-named William Truswell and to Joseph Truswell on the 28th day 
of February, 1871, No. 535. Theimproved a) 1s consists of a number 
of pipes, SR eS ee one or more rows across & 

place or furnace cham resting on walls or su’ or 
the pipes, &c., may bbe placed tn cast iron supports, oul ther utp tek 
as to or cleaning or remoyal. The 


e claims as new the form and arrangement of the apparatus 
and filters, and their adaptation to be cl d while in work, or made 
self-cleansing. 
486. H. A. Bowneviuie, London, “ Presses.”—A icati 

10th February, 1873. 

This invention consists of a press, the follower of which is actuated b; 
travellers acting on two pair of toggle levers, and the press box of whi 
is made in two semi-cylindrical sections, the rear section being hinged to 
the bed-plate, so that it can be folded outward to facilitate the operation 
of removing the ma subjected to the action of the press. 

509. J. SacLeron, Paris, ‘‘ Manufacture of corks.”—Dated 11th February, 
873. 


1 
The invention consists :—First, in testing the cork by submitting it to 
a pressure of six to seven atmospheres in pi of pure or alcoholised 
water in which cork of quality becomes and black ; the soft 
of the corks hollow out and the cork i assumes an oval form and loses 
its mp if the cork is of bad 5 epeitiy. Secondly, in forming the corks of 





Dated 














ugust, 
The inventor places a reel of paper of suitable width for the length of 
the tubes above the the loose end thereof between a 








the corks of two pieces of cork back to back with a cement of india-rubber 
so as to leave the front outside. Fourthly, in the 
inferior quality with a sheet cut from cork of good q 
hard layers of the back. 
558. W. R. Laxe, London, “ Multiple crank apparatus for drilling, &c.”— 
A communication.—Dated 14th February, 1873. 
proved construction and arrangement 
or serial cranks whereby any number of cranks very closely 
simultaneously operated chanical 


purposes. 
303, G. Haseutine, London, “ Hinges, dc.” —A communication.—Dated 25th 


January, 1873. 
The First part of the said invention conslats in a self-supporting hinge 


ed in place by a flange thereof overlapped or caught 
the nut when turned slightly backward. sited 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


FURTHER ADVaNces IN IRON: The quotations RDERS 
RECEIVED HERE FROM THE NORTH OF ENGLAND: High prices 
given— INFERENCES AS TO THE FUTURE—YESTERDAY IN Bir- 
MINGHAM : Pressure for deliverics—HIGH PRICES OFFERED FOR 
COAL—FURTHER DIMINISHED OUTPUT OF MINERALS : The cause— 
WaGES MOVEMENT AMONG COLLIERY ENGINE TENDERS AND 
COLLIERS— AS TO THE FUTURE WAGES OF IRONWORKEKS—PRICES 
OF GALVANISED SHEETS AND TIN PLATES—Mgssres, MuntTz's 
YELLOW METAL— CHANGES IN PRICES IN MISCELLANEOUS WARES 
— WAGES MOVEMENTS. 


VERY + prices are being gues. alike for finished and pig iron; 
C: 


and mu nergy is felt as to the effect which such quota- 
tions may have w the demand. The Earl of Dudley now 
declines to sell his at less than £16 12s, 6d. aton. If these 


quotations should not meet the views of buyers, their orders will 
be taken atthe prices to rule at quarter-day. Messrs. Barrows 
and Sons similarly quote, but with the cust y diff of 
12s, 6d. in favour a purchasers, By these quotations prices— 
certainly of bars—have got up to the maximum of last year at an 
earlier date than was expected even so recently as a week ago. 
Merchants who have orders on hand on account of foreign markets 
can now give but few of them out. This is to be the more 
regretted, inasmuch as for some time past there have been no better 
orders received from remote countries than have only recen 
come to hand. At the same time, there are cases in whi 
the iron must be had at any price; and it is believed that 
this necessity will continue until the end of the shipping 
season, Nor is the dearth of iron observable in reference 
to our export trade alone. Orders are coming into this dis- 
trict from the midst of ironworks in the North of land. 
The requirements of consumers relate not merely to iron that is 
made in few other places than South Staffordshire, for they apply 
likewise to that description and class of finished iron whieh is 
made in abundance throughout the Cleveland district. The fact 
that such orders are being received in South Staffordshire is of 
itself indicative enough of the difficulty that the makers in the 
North of England experience in complying with the requirements 
of their customers with sufficient promptness. But this truth is 
made more conspicuous by the prices that the buyers are not 
unwilling to give. Without hesitancy they accede to quotations 
that although consumers hereabouts at present hesitate to pay, 
yet there can be no doubt they will quickly have to give if they 
are to get the iron. Meantime, the highest bidders are getting first 
served. It is maintained that consumers are holding off in the 
hope of being able to purchase on terms which makers assert will 
not be quoted for some time to come ; and that therefore orders 
which are being withheld will have to be placed at prices higher 
than those now demanded. 

There was great anxiety in Birmingham to-day (Thursday) to 
get supplies ; no one could be satisfi In hardly any case is the 
quantity produced equal to the requirements of the market. Very 
high prices are offered for coal if only the deliveries can be secured ; 
but the offers have to be rejected, even though they should be, as 
some of them are, as much as 20s. per ton even for new mine coal 
to the extent of 1000 tons in a line. Very careful buyers, men o 
first-class financial position, are offering 17s, for coal (with a pro- 
portion of small) for blast furnace use. Gubbing ironstone can- 
not be got in sufficient quantities, although consumers are ready 
to give 29s, to 30s. per ton for it. There are some blast furnace 
proprietors who were never so cleared out of stock. We hear of 
one whose last five tons even were carted away from his bank. 
Consumers cannot wait for the deliveries by the ordinary route of 
the canal. Teams are being extensively used ; yet, with all these 
efforts it is impossible to get pig iron enough to carry on the mills 
and forges in some instances more than half time. The difficulty 
extends to the foundries where best castings are produced—the 
output of cold blast pig iron being so much restricted in comparison 
with the demand for it. The scarcity, it was believed, will not be 
less marked as the season advances. On the contrary, it is conjec- 
tured that the existing difficulties will be greater up to the close 
of July and August. Hence the efforts to get makers to deliver 
the iron already ordered, and to accept contracts chiefly for raw 
material. So great, however, is the uncertainty felt by producers 
as to their capabilities in this respect, that no great amount of 
busi was tr cted. Numerous offers were declined in 
almost every department, from the sheer impossibility on the part 


of the vendors to supply the market. i 7 a 
perien in getting coal, 








The difficulties which have been ex 
because of the short time which the colliers are working just now, 
have been materially increased by the action of the men in respect 
of the newrules. Itis estimated that 2000 colliers summarily 
left work, and remained out for three days on this account. In 
the West of Dudley alone that three — strike has reduced the 
previously small output asmuch as 10,000 tons ; and it has led to 
> ss and in some cases entire stoppage of works for want 
of fue 

The colliery and water engine tenders of Darlaston and Wednes- 
bury‘have held a meeting, and have resolved to ition their 
masters for an advance of wages. The colliers have likewise begun 
a movement with a view to obtaining a rise in wages of ls. per 
day. They also grumble that the Government inspector does not 
reside in the centre of his district, and they unfairly intimate that 
this gentleman is unduly favourable to the masters, The miners 
likewise continue their agitation against the new pro i 
rules, to which they object in several particulars. in of the 
men, upon learning what the rules were likely to be, and who left 
work without giving notice, have been summoned before the 
a. In one case fifty-two men a. by Messrs. Collis 
and Swindell, in the Old Hill district, when their summonses were 
called up consented to return to work and pay the costs. This, 
however, will not end the difficulty. There will have to be some 
alterations in the proposed rules if, at the end of a fortnight, the 
men are to be kept at work, 

Galvanised (corrugated) sheets are quoted at £25 10s. per ton, 
delivered in London, and galvanised rice bowls are proportionately 
dear—at £11 15s, to £12. 

For tinplates the quotations are—Charcoal, I.C., 408. ; second 
quality, < 6d. ; coke, LC., best, 38s.; ditto second quality, 
36s, per box, f.0.b. ; 

The metal works of -Messrs. P. H. Muntz and Co. are in full 

roduction. Yellow metal sheathing is quoted 9d. Ib., and 
Fitto brazier (soft, made i for —_ 84d. by b. f. 0. by 

The bolt manufacturers have further reduced the discount off 
tower and barrel bolts to cover the augmented value of raw mate- 
rial, the latter being the chief item in the cost of production. 

In the bar trade the operatives have given notice of an 
advance of ten per cent. in wages, 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Tue Inon TraDeE: Prices jirm, but business quiet—Activity In 
THE LOCOMOTIVE DEPARTMENT — ADVANCE IN IRONWORKERS’ 
WAGES—TSE FUEL DIFFICULTY : Closing of works. 
Prices in the iron trade of hs Gisteint have desing Bogan work 
alterations in 
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market. But with the present scarcity of iron, and with stocks 


both in makers’ and consumers’ hands exceedingly low, this can- 
ig iron was on Tuesday 


not long continue. No. 3 ye 

uoted at from 130s. to 132s. 6d. deli here. The nominal rates 

or bars were from £14 to £14 5s,, but where makers’ books were 
not very full of orders easier terms could be obtained in the pur. 
chase of large lots, and I heard of one instance where some hundreds 
of tons were offered at £13 15s, A report was on Tuesday current 
on ’Change that the Yorkshire ironworkers were going in for a ten 
per cent. advance, and this had a tendency to make sellers from 
the district rather cautious in their transactions. 

The locomotive builders are now busily engaged, a fair share of 
the orders for the Midland Co.’s engines which havefound their way 
into this district, and of which Messrs. Sharp, Stewart, and Co. 
Manchester, and the Vulcan Foundry, Earlstown, have secu 
considerable contracts. 

There is a considerable demand for colliery material, but mine- 
owners —— experience difficulty in meeting their require- 
ments, even at the present high prices. 

The ironworkers in the Wigan district have been agitating for 
an advance in wages, and in some cases this has been conceded to 
a certain extent. 

The fuel difficulty appears to become more aggravated. At 
Bolton the Iron and Steel Co. have given notice to their men 
that, should the present high price of coal continue, the firm will 
ve under the necessity of closing their works. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

GENERAL REMARKS--TENDENCY TOWARDS HIGHER PRICES—THE 
HEAVY BRANCHES : Armour plates for Russia, Chili, Italy, &c.— 
THE DEMAWD FOR RAILS— RUSSSIA AS A CUSTOMER: Files and 
agricultural machinery—SAW8—EDGETOOLS : Further reduction 
of discounts, 

THERE is little appreciable change in the general outward aspect of 
the iron trade hereabouts since last week. Certain kinds of 
merchant iron and various descriptions of steel are firmer, with a 
tendency to still higher prices, and, there being a great run on 
Bessemer steel rails, quotations for them are stiffer in all cases 
where circumstances will admit of any change being made in an 
upward direction. The heavy branches of business are all 
prosperous, with prospects which may be termed hopeful if no 
change hitherto unforeseen arises in the condition of the labour 
market here, 

The armour plate mills are doing a_ steadily increasing 
business in plates, casements, shields for forts and 
turrets. I understand that one of the principal Saville-street 
firms is now turning out plates for large Russian armour clad 
vessel, in addition to fort shields and casements, and 
that another principal concern in Sheffield has orders on hand for 
the same sort of plates on account of the Chilian, Austrian, and 
Italian Governments. As a matter of course, the men in these 
departments earn wages so high that, if uamed in type, would 
create some little astonishment, and they therefore remain con- 
tent. Rails, as heretofore, continue to be turned out in very large 
quantities, a portion of which is on account of some of the home 
railway companies, but by far the Jargest tonnage is shipped to the 
United States, Canada, Spain, Australia, New Zealand, and 
India. A fair demand is also stated to be again setting in from 
Russia —a country where more has probably been latterly done in 
a quiet way to develop and perfect the railway systems than in 
any other on the face of the whole globe. It is certain, at any 
rate, that Sheffield has to thank Russia for a certain amount of the 
current prosperity during the past few years, 

In the file trade, too, and for various kinds of edgetools, the same 
empire is a fairly good customer ; and for agricultural machinery, 
as well as agricultural implements, few districts have taken more 
than Southern Russia and the contiguous Danubian principalities. 

The saw trade is somewhat quieter than when last noticed, but 
the quietude does not amount to slackness or anything like it, all 
the firms having as much work on hand as they can comfortably 
get through. 

Edgetool manufacturers have plenty of work on hand, but have 
again reduced their discounts by five per cent., making an advance 
on net prices of more than that amount. 

The cutlery branches are, as a rule, well employed, and expect 
a good spring trade with the United States. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Prices stationary—IRON SCARCE— 
THE IRONSTONE MINERS: Agitation for more wages—THE 
STRIKE OF IRON MOULDERS AT MIDDLESBROUGH—THE COAL 
AND COKE TRADES. 

ALTHOUGH it is difficult to get iron for early delivery, buyers are 

now holding back orders as far as ible, and prices are sta- 

tionary. There was a thinner attendance on ‘Change at Middles- 
brough, and the amount of business done was hardly worth men- 
tioning. Nominally No. 3 Cleveland is still quoted from 120s. to 
122s. per ton, but it has been bought for less. According to the 

Cleveland Ir ters’ Association returns there are 135 blast 

furnaces in the North of England, 128 of which are in operation. 

There are 22 new blast furnaces in course of erection, mostly in 

the Middlesbrough and Stockton district. The make of pig iron 

for the month of February is shown as follows :— - 
ons. 


Month ending February 28th, 1873 oo 6@ «660 oe te SM 
Month ending February 20th, 1872 «- = -. «+ ee ee =6155,672 





Month ending January 3lst, 1873 .. .. .. +2 «e «+ 164,125 
Decrease upon February, 1872.. .. .. 1,181 
Decrease upon January, 1873 .. .. .. 9,634 


Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending February 28th, 1878... .. «. «. +. 28, 
Corresponding month last year .. «2 +. «+ «+ «s 21,299 


i eer a ee ae) eT eT) 2,581 

Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending February 28th, 1878 = «ww. ee ee ee © 18,118 
Corresponding month last year .. «. «. «+ «+ «+ 16,880 





a ee 8,767 

Makers’ Stocks. 
Jantiary Bist, 18/3... 2. oe ce ce ce ce ce oe 684,410 
Wolsuary 200i, 1087S 6. 0 ce 00 ce, co 0s co ot) SEVIS 
Decrease upon January, 1873 .. .. «. 697 

Warrant Stores. 
January Sist, 1878 =... oe oe tw ewe, ete 931 
February 28th, 1873 .. dod sae: seasons her ein it 931 
Decrease... .. + nil. 


In consequence of the irregularit in the working of the blast 
furnaées, owing to the scatcity and high price of coal and coke, 
the quantity of iron produced is less than it should be, and the 


quality is inferior. 
In the manufactured iron trade there is little new to report. 


List prices are adhered to where it is possible to get them ; but if 


a buyer is not in immediate want of finished iron, he can p 


at a figure much below the list quotations. As the month is 

ple in the trade are growing more anxious to 
be done with regard to the question of the wages 
of the ironworkers of the North of England. I suppose the ape 


gliding away 
now what 


tion will be brought before the Board of Arbitration in the 
of an application by the men for another advance. 


Should 
‘x ‘en wilt coun Ang wr eg aie 
a e 


Rupert Kettle, who 
e the men are attending to their work. 


¥ollowing the example of the eolliers, the ironstone miners of 


Cleveland have resolved to ask for another advance of 2d. per 
ton for getting ironstone, and ten per cent. on day wages. i 
action was agreed to at a meeting of: the Council of the Associa- 
tion of Cleveland Miners held at Brotton on Monday. The 
notices of the men are to be given to the mineowners at once. 
It remains to be seen what action the masters will take in the 
matter. Only a few months ago the miners got a substantial 
advance of wages. 

The ironfounders on strike at Messrs. Hopkins, Gilkes, and 
Co.’s works, Middlesbrough, are still resolved to stup off work. 
nonine further has been done in the matter since my last notice 
0 

Coal and coke remain firm, and the demand is good. The 
— stoppage of some of the ironworks does not yet appear to 
ave made any material difference in the coal trade. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


GLASGOW IRON MARKET: Decrease in the price of warrants, and 
decided downward tendency : Slackening in demand and improve- 
ment in production : Makers’ prices coming down—IMPORTS AND 
EXPORTS—THE MALLEABLE TRADE—THREATENED IMPORTANT 
REACTION IN THE COAL TRADE: Buyers beginniny to hold back, 
and stocks accumulating at the pit heads: Prices still 
maintained—CONFERENCE OF SCOTCH MINERS’ DELEGATES. 
Wnuart is confidently believed to be a decided turn for the better 
has to be recorded this week in the iron market. The current 
price for warrants at this moment is exactly 10s. per ton less than 
the top quotation ten days ago, and the tendency appears to be 
downward, On Friday the market opened somewhat firmly, and 
there was a slight advance on the rates of the previous day, but 
before the close a dulness,set in which brought a reaction to 136s. 3d. 
A fair business was done on Monday at from 136s. to 137s., closing 
as on Friday. On Tuesday the market was quiet, with little busi- 
ness, the price receding to 135s, 6d., and ultimately to 135s. This 
decline in the prices is due at once to a slackening in the demand and 
an improvement in the production, the latter being now so con- 
siderable as to exert an influence on the trade. 

Makers’ prices are still reported as irregular, but there is now a 
disposition on all hands to effect sales, and it will be observed that 
in most of the brands there is a reduction on the figures of last, 
week :—Gartsherrie, No. 1, 165s, ; No. 3, 140s. ; Coltness, No. 1, 
165s. ; No. 3, 142s. 6d. ; Summerlee, No. 1, 165s.; No, 3, 140s. ; 
Carnbroe, No. 1, 152s. 6d.; No. 3, 140s. ; Langloan, No. 1, 
165s.; Ne. 3, 140s.; Calder, No. 1, 165s.; No. 3, 140s. ; 
Glengarnock, No. 1, 152s. 6d.; No. 3,140s. ; Eglinton, No. 1, 140s. ; 
No. 3, 137s. 6d. ; No. 3, 148s. ; Dalmellington, No. 1, 142s. 6d. ; 
No. 3, 140s.; Carron, No. 1, 165s.; Shotts, No. 1, 160s. ; 
No. 3, 140s. ; Kinneil, No. 1, 150s. ; No. 3, 140s, These prices may 
be expected to give way to lower ones at an early date. 

The shipments, though rather more than last week, are still, of 
course, comers less than at this time last year. They amounted, 
during the week ending March 8, to 12,424 tons, being 280 more 
than in the previous week, but 5,408 tons less that in the corre- 
sponding week of 1872. The imports at Grangemouth of Middles- 
brough pig iron were 1570 tons, or 470 more than last week, but 65 
less than in the corresponding week of last year. 

The malleable market is very quiet for all kinds, and orders are 
so scarce that the mills are with difficulty kept going. This has 
been caused in some measure by the recent advance in prices, and 
will only be remedied when the pig market has come down so far 
as to admit of makers going back to the old rates, 

No reduction has yet been announced in the prices of coal, but 
that must come soon should the miners keep quiet, as the supplies 
are now fully equal to all requirements. From all the districts 
there comes news of a gradual slackening in the demand, and, 
indeed, in some quarters it is believed that we are on the eve of a 
coal panic of quite another kind than that which attended the 
recent famine. 

In the eastern mining districts of Scotland, for the first time for 
many months, there are complaints of the timidity of buyers, and 
stocks are accumulating at the pit heads. Both shipping and inland 
orders have fallen off, and everything looks easier, but the prices 
are still maintained. 

A conference of Scotch miners’ delegates was held in Glasgow on 
Tuesday, when reports were submitted from sixteen different 
districts, These reports showed generally that the men were 
working steadily at from 7s. to 9s. per day, only a very small 
number remaining out on account of unsettled disputes, 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE STRIKE—EBBW VALE—RESUMPTION OF WORK—ACCEPTANCE 
OF MASTERS’ TERMS — ABERSYCHAN — MR. HALLIDAY AND THE 
DOWLAIS COLLIERS—THE STRIKE AND THE COAL FAMINE— 
MERTHYR AND PLYMOUTH— PROBABLE END OF STRIKE — FUR- 
NACE REPAIRS AT CYFARTHFA — FALL IN THE PRICE OF STEAM 
COAL—IRON ORE IMPORTS—ARRANGEMENTS AT YNYSFACH FUR- 
NACES—DEMAND IN FRANCE FOR WELSH COALS—-TREDEGAR 
IRONWORKS—RHYMNEY, ABERNANT, AND TREFOREST. 


THE week has been characterised both by good and disheartening 
events. The confident opinion was expre! by men not 
accustomed to take too hopeful a view of things that the strike 
was atanend. Blaina men had resumed work, Ebbw Vale men 
had followed, and there was every prospect of the Dowlais Works 
being re-started with all their old vigour. But Monday brought 
the tidings that the colliers at Dowlais could not be induced to 
give way, and that, though there were signs of a breaking up of 
the strike in the outskirts of the district, the centre was as un- 
changed as ever. 

At Ebbw Vale the colliers met Mr. Abraham Darby, and, after 
some discussion, on Saturday last to resume work ona 
10 per cent. reduction to the end of March, with a resumption of 
the old rate on the 1st of April. The Abersychan colliers showed 
some signs of following this example, but so far have faltered. The 
Dowlais ironworkers have accepted the terms, but the colliers are 
unyielding. This is due solely to the influence of Mr. ——_ 
who addressed them on Monday, counselling no surrender. 
speech was one calculated to embitter the ironmasters against him 
— ¥ a Ley and prompt — to — all _—. eo - 
yi e, a stranger, o is position more e folly than 
the wisdom of men, er ually bad the audacity to say, “I hold the 
keys of the South Wales collieries in my pocket, and no one shall 
unlock them but me.” Such a speech, savouring more of a desire 
to perpetuate the strike than bring about a reconciliation, has been 
much discussed and much censured. Granted that labour should 
have its union the same as capital, it is this thrusting forward in 
officious and arrogant dictation that makes that union distasteful 
in the highest degree. 

One of the ironmasters of the district, referring to the strike, 
attributed the coal famine and high price of iron to the stubborn- 
urged them in the most feeling manner to 
bable that his views on the coal famine 


rrect. Taking 
it is tolerably certain that 
district w yield more than 50,000 tons of coal yiegg This 
quantity in the market would tell greatly on the price. My report 
on the strike and its probable continuation can be summed up ina 
few words, The are firm, the ironworkers in the Merthyr 
and Aberdare district equally so, and it is my confident opinion 
that the strike will only end on the Ist of April, when 


the men could resume work at the old rate, and both masters and 
men agree to consider it a drawn battle. de ee ae 
gone up ly ; the colliers know this, the levies the 








by striving for a victory in name. I believe that it will be a long 
time before we see another strike; lessons have been read by it of 
use both to masters and men. 

The blast furnaces at Dowlais are, I see, not re-lit, only the 
puddling furnaces ; the coal in stock, though large, will not admit 
of starting the blast furnaces. I was over Cyfarthfa Works this 
week; the repairs going on are very large. The labour of blowing 
up the bottoms of the blast furnaces is being carried on with 
vigour. In one case the bottom was 10ft. to 12ft. thick, not having 
been cleared away for thirty-four years. The rare metal titanium 
was to be seen here and there in small quantities, but the mass 
was a compound of irun and limestone. I have always understood 
that it is too hard to be remelted, but it would appear that when 
broken up in pieces sufficiently small the remelting is possible. At 
most of the works the irs going on are of so extensive a nature 
that the ironmasters could not restart under a month in anything 
like full activity. I hear that at Ebbw Vale it will take six weeks to 
get all thingsin order. The nature and cost of some of these repairs 
at other works may be gleaned from the fact that it is necessary to 
rebrick the whole of the furnaces, at a cost alone of £150 each. 
Only one furnace is ready at Cyfarthfa. Immense stores of coke 
are ready, but the iron made is not so good as from a mixture of 
“foreign ” with native coke. Its nature is too ‘‘ dry.” 

being unable to report any make of iron as yet, but some 
merchant iron will be sent out fromafew works next week. Coal has 
been fluctuating in price, and at Cardiff this week steam coal 
receded 2s., is now quoted at 22s., the best bitumen at 24s, In 
the town house coal can be had freely for 19s., and there really 
seems a tendency towards a fairer price than has been noticed for 
some time. Foreign ores continue to arrive in great abund- 
ance, but such is the feeble demand that they are cast in 
heaps on the Cardiff Moors. I must not omit to chronicle 
the excellent arrangement at Ynysfach furnaces for ores. 
In the rear of the furnaces are ovens for calcining, and the 
result is stored in large and well tended heaps, native here, foreign 
there, barrows by each heap, hand truck laden with coke near, all 
orderly, and ready at a given signal again to be started into 
operation. 

The demand in France for Welsh coals continues, and exercises 


‘an important influence on the market. The plate works are 


tolerably busy, but the difficulty in obtaining pig is great, and 
seriously interferes with operations. 

The ironworkers at Tredegar have accepted the masters’ terms, 
and on Monday work was resumed with so much vigour that by 
two o’clock nearly a hundred heats had been worked. I am hope- 
ful of a re-starting at Rhymney in a few days, and matters are b 
no means hopeless at Abernant and Treforest. The terms offere 
are the Dowlais terms, and are very fair. 
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PRICES CURRENT OF METALS AND OILS. 






























































1878. 1878. 
4nd £8 4, 4nd £8 6 
Castinos—Largem Iron (continued) 
Birmingham ....++++ 12 0 0..14 0 6 Pig in Cleveland— 
Cleveland .... 0 5 0..10 7 6 M wee 518 6..0 00 
Laneashire .. 12 0 6..14 0 0 7 ose 518 0..0 080 
Staffordshire 12 0 @..14 0 0 Pig in 5c 
Seotland .. 000.000) No. | 617 6..7 080 
Wales ... 0900.0 00 Nos .. + | 616 0..617 6 
Yorkshire.. .. 9 5 o..1110 0 Pig in Wales - 610 0.710 0 
Castings —=ma\l Pig in Yorksh 
Birmingham 18 0 0..2 0 0 Nol .. 67 6..610 0 
Cieveland. .. 1115 6..13 0 0 No. 2 626.65 0 
Lancashire .. 18 0 0.38 0 0 No 3 ..... 606..0 00 
0 6..20 0 0 Pipes in Glasgow ....| 9 0 0..10 0 0 
- 00.0080 Piates in Glasgow .... 15 0 0..17 0 0 
. 9 0..0 0 0 Yorkshire ...... 16 0 0..17 0 0 
re oe 0 0..13 0 0 Rails in Cleveland.... 12 0 0..13 10 0 
i G Weseeeeesee 1110 0..12 0 0 
per ton. .... 0 0..98 9 0 South Yorkshire.. 11 10 0..1210 0 
Australian, per ton 91 0 0..92 0 0 Wales ..........,/13 0 0..13 0 0 
Be eee 0 0..99 0 0 Railway Chairs— 
m: 0..1908 0 0 Glasgow........../ 610 0..7 0 0 
Chili Bars..... .... 0..87 0 0 sh 0..9 O 0 
Do. refined ingot. 0..92 0 0 
BSheet......sesscceves 9..1038 0 0 «(17 0 0..17 10 0 
Spanish Cake .... ... 0...0 0 0} 18 0 0...0 0 0 
Coke, Cleveland ........ 6..2 5 0} + /21 0 0..23 0 0 
Do., Derbyshire ...... 6..2 0 0) Vo 0..19 0 0 
Sheffield .....e.00.-6 O.. 2 0 0) Lard... ccccccccccceceee M1 0..4510 0 
Coals, best, per ton— Lead, Pig, Foreign pr.tw. | 22 5 0..22 10 
Birmingham .,....... 1 2 0..1 5 0 English, W.B........./ 2310 0..2815 0 
Cleveland ............ 015 0..1 6 0 Other brands ......../2215 0.25 0 0 
Derbyshire— Red or minium ......|25 5 0.0 0 0 
ordinary . 019 0..15 0 Sheet, milled ....... |Wlo 0..0 0 0 
Converting .... 12043160 Shot, patent........../ 2510 0..0 0 0 
Other sorts 012 0..018 0 White, dry .........+ wo 0..0 0 0 
Black..... 013 6.017 6 Ground in oil....| 0 0 0..0 0 0 
lasgow ....seseeeee 1 2 0.. 110 0 |) Oils, pertun, Seal, Pale.. 42 0 0..0 0 ¥ 
Lancashire. Brown ..... ..../33 0 0..0 0 0 
Engine 014 6..017 6 Yellow or tinged.. | 37 0 0..40 uv 0 
Furnace 019 0..1.0 0 Li soccecccccesee | 33 0 0..0 0 0 
House ... «| 1 2 6..110 0 Olive, Gallipoli i\H Ov. 000 
London—Best........ 1 8 6..11 6) Spanish... ./41 0 0..44 10 0 
Other sorts .. .../ 1 7 6.1 8 8 WOM e. co ccccsccccces = 00.39 0 0 
South Yorkshire— Rapeseed, English pale 37 0 U..0 0 0 
i 019 0..1 6 0 Brown ear 310 0,.35 0 0 
130.1740 +, 000.000 
013 0..014 6 . 8 0 0.40 0 0 
120.140 9 0 0..0 00 
140.000 39 0 0..4015 0 
106.000 | 34 0 0..39 0 0 
-/3 00..0 080 
0.1350 -|37 0 0..38 0 0 
0:15 0 0)}) 1310 0..0 60 
0..15 0 || Spelter, Silesian, pr.tn.. | 27 0 0..27 5 0 
0..12 5 0 English, V.& 5......., 0 0 0.0090 
0..15 0 ©} Steel, Bessemer, Sheffield +0 0 0..24 0 0 
0..138 10 0 Do., cast, Sheffield.... 2 0..30 0 0 
Do., best, do. 2 0..65 0 0 
j 0..14 0 0 0.20 0 
Boiler plates .... | 1610 0..17 0 0 0.19 0 0 
Cable iron .. }1810 v..14 0 O- 0 00 
Nailrods . 13 0 0..13 10 0} 0.000 
Rivet iron 1310 0..14 0 0} 0..0 0 0 
Ship |14 0 0..15 0 0] “¥ 0.180 0 
0..13 10 0 . o.0 00 
» O..14 0 o| eveccocveses [3 O 0-0 9 O 
0..15 10 0) Refined, in blocks} 1450 0.. 0 0 0 
0..9 5 0 Straits, fine—cash .... | 144.0 0..1450 0 
| 20 0.10 0 
0..18 0 0 
0..16 0 0! | 
0..16 10 0} 0.. 118 
0..17 0 0} ooo 
es 0.260 
5 oo” 
0..116 0 
220 
0.000 
0 27 6G 
&..0 0 8 
0..34 0 0 
0.14 0 0 
1873. 1872. || 1873. 1872, 
Per Load. 4% £8/£8 £35.) Per Load £3 £% 4534235 
Teak ... ..+++++++014.10 14 15/13 014 © | Canada, Spruce Ist..11 1012 0 0 0 0 06 
Quebec,red pine .. 310 510/315 415, Do, 2nd...... 9 eww Ove 
Yellow pine... 3 5 6 0/4 5 5 0|! Do, 3rd...... 9000 0000 
Pitch pine .. 4 0 410) 0 0 0 © New Brunswick.... 9151010 0 0 0 0 
sseeeeee 7 0 9 0) 6 O 6 5}, Archangel, yellow ..14 10 15 10 12 10 1410 
irch + 50 6 01315 5 o| Petersburg do......12}0 1410 121013 5 
+ 415 6 0/410 5 0 || Finland er ccccccce a 15 
410 5 0/0 0 O 0} Memel & Dantsic . 
510 610| 430 6 10|! Gothenburg, yel....1 
310 6 0} 210 sui te «26... 1 01010 
+ 215 3 5/0 © O 0|) Gefle,yellow ......12 01310 10101210 
~40465 3 3 313|| Christiania, «10 01810 0 01210 
+ 213 3 0/2 0 210/|| Other Norway...... 9101010 80 9 0 
- 410 615) 0 0 O 0} Battens,alisorts....7 5 910 OO O08 
410 6 0/4 0 610 bds,sq.otlin.s.d. sd. xd. ad 
-4 0 6110/4 0 610 1st yellow........12 613 6 10 O11 6 
000 0;0000 né 9 0° 
709 0/7090 wé 60480 
81010 0}/5 070 2ea\ 48 24. 
1 01210});9 010 0 00 909210 
by 3ft. 9in. 3 0 Bo08 
-@ 021 0/0000 2090 2000 0 0 
Qud . 141016 0/0600 250°0 00 
Grd... -0 0010/0000 \ 














THE Japanese Government propose to have an institution for the 
study of practical engineering, and have instructed their agents 
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Works in Iron Bridge and Roof Structures. By Ewtxc Matue- 
son. London: Spon. 1873. 

Mr. Marueson is a thoroughly practical engineer, and 
the handsome volume before us Sion ample testimony to 
the fact that he possesses what is a very rare combination 
of- qualifications for writing such a book. In the first 
place, he has really a thorough knowledge of what he 
undertakes to write about; and, in the second place, he 
knows how to say what he has to say in well-chosen lan- 
guage. We suppose that, altogether, some thousands of 
books must have been written on the construction of 
bridges and roofs; but very few indeed of these do more 
than treat of the theory of such structures. Mr. Mathe- 
son has taken new ground, and shows how a bridge or a roof 
ought to be designed, made, and put up; and he illustrates 
what he has to say with examples selected from his own 
practice and that of the firm in which he is a partner 
— Handyside and Co., of Derby. It may be urged 
that our author should have gone further afield for 
this examples; but we think differently. The book 
would only have been extended in dimensions with 
doubtful advantage. We cannot better explain what the 
object of the work is than by using the author’s own words : 
“ Not professing to deal with the pure science of engineer- 
ing practice, it treats of practical considerations which 
affect the choice of design in re to iron structures ; 
the qualities of material, the classification of different 
systems, the incidents of transport, and the methods of 
erection are stated from a manufacturer’s point of view, 
with special reference to comparative cost.” The book 
contains 298 pages of matter, and a copious vocabulary of 
terms connected with bridge and roof building in English, 
French, German, Italian, and Spanish. 

We shall not attempt to give any detailed idea of the 
contents of this volume. We really in no sense e rate 
its value when we state that it must prove of infinite use 
to every student who has got beyond the rudiments of his 
profession ; while the engineers who cannot turn to its 
pages with advantage for guidance when they are in doubt 
on points connected with bridges and roofs, must be very 
few. We have gone with some care over the volume, and 
failed to detect any error of importance. In future edi- 
tions, however, the author will do well to correct a slight 
inaccuracy concerning the M Pier at Bombay, a 
work 336ft. long and 30ft. wide, which forms the continua- 
tion of a stone pier previously erected. The pier was 
intended to stand on screw piles by the engineer, and 
was so made accordingly by Messrs. Handyside. -It 
was sent out to India, and the work of erection com- 
menced. It was then found, however, that a very serious 
mistake had been made by the gentleman responsible 
for the design, as the bottom consisted of rock, into which, 
of course, a screw pile could not be driven. Mr. Mathe- 
son is evidently not aware that, as a consequence, all the 
screws were taken off the piles, and stone piers built on 
which the upper portious of the piles rest. 

A word of praise is due to Mr. Matheson for the way 
in which he has turned out his work. The paper, print- 
ing, and engravings—of which there are a profusion—are 
alike admirable. It is quite possible that the work will 

ive no manner of satisfaction to those who hold that a 
k on bridges or roofs must deal exclusively in theory, 
leaving practice to take care of itself ; but the great holt 
of engineers will, we feel certain, arrive at a very different 
conclusion when they have made themselves accquainted 
with what Mr. Matheson has to tell them. 





Modern Marine Engineering. Compound Engine Supplements. 
By N. P. Burcu. London: Spon. 1873. 

Mr. Buren has found it necessary to extend the new 
edition of his work on “Modern Marine Engineering” by 
a series of supplements illustrating the compound engine. 
We have now before us Parts A, B,C, D,and E. How 
many more are to come we are not in a position to say. 
The descriptive text will, we are told by a publisher's 
notice on the covers, appear in the last part, so that for the 
present we have nothing but the engravings to deal with. 

Mr. Burgh has the honour of boasting, with truth, that 
no other author has ever given to the putlle such admirable 
ae of marine engines as he has done, and the work 
before us will maintain and extend his reputation. Part A 
contains three well-executed plates to a good scale of the 
compound engines of the steamship Africa, 320-horse 
power, constructed in 1870 by Messrs. R. Napier and 
Sons. The ye are well executed, and are very com- 
complete and satisfactory. Part B contains two plates of 
the compound engines of the Kirkstall, which have already 
been illustrated in our and one plate of a surface 
condenser designed b . Burgh. Part C contains 
three plates and four blunders. In the first place, we are 
told by the wrapper that the part contains engravings of the 
Kirkstall engines and of a surface condenser; this is blunder 
number one. The really does contain three excel- 
lent plates of the horizontal compound engines, by Messrs. 
Maudslay, Sons, and Field, of the steamship Sirius, which 
either Mr. Burgh or his engraver has insisted on spelling 
in all three plates, “Sirus,” thus raising the number o: 
mi It is to be that such a 
blemish should have been suffered to get into print, 
even though it is of no gpm importance. The 
yaar < part D repeats error contained in part 
C. e are once more told that the engravings represent 
the engines of the Kirkstall. In point of fact we have 
three ag a phd nh hag screw engines of 100-horse 
power, designed by Mr. . Itis more than probable 
that part E will be examined by engi with 
iateos See ORE eek ema © anowing of 
the now somewhat cele’ 


system of jacketing. The cylinders are 
number, the small cylinder ‘a 
over the low-pressure cylinder, 





latter being connected with that of the former by a 
trunk as large as the small piston. Indeed, the small 
piston substantially consists of a ring of packing round 
the end of the trunk. The cylinders are of great thick- 
ness, and a wrou ie ee ee & oe ee 
ness of the of both cylinders. Rene Se fe 

Ww. 


a constant current of high-pressure steam is made to 


We are unable to state what — i. advan’ 
supposed to result from this system of keeping a cylinder 
hot. It is to vad cer othe D8 urgh has not 
favoured us with any drawings of the valves, or, indeed, 
of any details of this engine, which is single-acting in the 
sense that steam is first admitted over the small piston, it 
then expands beneath the large piston, driving it up, and 
finally exhausts to an arrangement of condenser, whereby 
all the steam is restored to the condition of distilled water 
for the supply of the boilers, but no attempt is made to 
obtain a vacuum. The Fil Aaa by no oun ch, suitable 
craft to display the powers of these engines, which, we may 
add incidental , were inspected the other day by the 
Duke of Edinburgh and other distingui visitors. 
Part E is completed by two plates of the engines of the 
Hydra and Cyclops, by Messrs. John Elder and Co. 

e work, so far as it has gone, is very and satis- 
factory, and can scarcely fail to prove to engineers. 


Railway Map for England and Wales, showing the districts 

served by each railway system, and all the railways in 

tion or sanctioned. Pre’ by R. Price WILLIaMs, M. fnst., 

C.E., London: Stanford, Charing-cross. 1873, 
Mr. Price Wittiams is so well known as a statistical 
authority of the first class in all questions relating to rail- 
ways, that the mere fact that this map has been 
from his designs and under his supervision, is cient 
to commend it to the attention of ineers, The num- 
ber of railway maps in existence is by no means small. 
Mr. Williams has, however, produced a sheet which 
is infinitely superior in every respect to any other railway 
map ever published. The engraving, colouring, and 
mounting are alike admirable, and are calculated to main- 
tain the high reputation of the publishers. The principal 
feature of novelty introduced by Mr. Williams consists in 
the system which he has adopted of —- the districts 
served by each railway. To accomplish this he has ma) 
out the whole surface of the chart into divisions, printed 
each in a distinct colour, except in cases where two lines 
each serve a given district; then the district so accommo- 
dated is treated in alternate bars representing both rail- 
ways. The importance of any railway, in so far as it is 
represented by the itude of the district served, is 
thus seen at a glance. e district of the Midland system 
is jally prominent. Coloured violet we find it tra- 
versing the face of England north and south, the general 
appearance on the map being not unlike the three legs on 
an Isle of Man penny. The Great Eastern system has an 
enormous district all to itself. It is impossible to overrate 
the advantage of this method of showing what a given 
line of railway does and does not do. At the foot of the 
map, which is of great size, is a statistical table containing 
much valuable information which, up to this moment, has 
never saa 9 before the world in the form adopted by 
Mr. Price Williams, For example, we may cite the Great 
Western Railway. The total length of the system is 1718 
miles ; the area of the district served is 12,019 square 
miles ; and the population is 4,270,743—that is to say, 
2486 persons to the mile. There are 1°43 miles of railway 
to each 10 square miles of area. Turning tothe Lancashire 
and Yorkshire line, we find 428 miles open, serving a 
district of 1295 square miles, and a population of 1,237,362 
—that is, 2891 persons to the mile of line, there being no 
less than 3°30 miles of railway to each 10 miles of area. 
Such figures as these great interest. The map, asa 
whole, we can confidently recommend as being in every 
way worthy of the post of honour in the office of an 
engineer. 











STEAM TO AUSTRALIA, 

Durie the years 1852 and 1853, when the tide of emigration 
set in very strongly to Australia in consequence of the gold dis- 
coveries, several steamships were despatched from England to 
Melbourne and Sydney, nearly all of which disappointed the 


expectations formed of them, not only making long passages, but 
entailing heavy losses on their owners. The consequence was, 
steamships came to be less depended on than clipper sailing 
vessels for the long sea passage vid the Capes of Good Hope and 
Horn, though the average time of these has seldom been under 
eighty-two days. The Lightning ship on one occasion effected 
the run home in sixty-three days and a-half, and another still 
finer vessel has twice made the passage from Liv l to Mel- 
bourne in sixty days. The ship alluded to was the Thermopylea, 
and we do not think her performances have ever been exceeded 
by any sailing craft afloat. Still, such rapid voyages are but 
few and far between, and during the whole of the time the 
Lightning remained on the Australian station—some fifteen 
years—she never repeated her celebrated performance. The 
failure of the first steamships on the Australian route may be 
attributed mainly to three causes: Ist, their inability to carry 


very ; 
wear machinery, and consequent liability to break- 
downs, from having to steam continuously from 12,000 to 13,000 

Great Britain to Melbourne and 





time occupied on each has been sixty-five days. From 1853 to 
the present year, when employed in the Crimean war in 
1854, and for a short period in India during the mutiny in 1857, 
and a brief space on the New York station in 1858, she has con- 
tinued to run regularly between Liverpool and Melbourne. It 
may be safely affirmed no steamship afloat has made more regular 
given to all who sailed in her greater satisfaction, or is 

now, after twenty-nine years’ service, including a winter's batter- 
ing in Dundrum Bay, in better condition. en opened up a 
few months since she was found in such an excellent state of 
preservation, both hull and top sides, that she has been re-classed 
again for another twenty years, and pronounced as good as new. 
Until the advent recently of Messrs. Wigram’s steamship the 
Northumberland she has never had a really formidable rival. 
The unfortunate Royal Charter, which belonged to the same firm 
as the Great Britain, and which was an auxiliary screw clipper, 
made some very fair passages ; but as regards stability she was 
not equal to the Great Britain, and a mistake was made in giving 
her such very small power. Two other a the 
ictori al Standard, were tried on the Liverpool and 
Melbourne station with but very indiff:rent success, and were 
soon withdrawn. Thus, until lately, the Great Britain has been 


under sixty days; and a. » 1871, the Northumberland, 
the same firm. is vessel has proved « decided 
Great Britain and Northumberland 
days of each other, and again within a 
created much interest in this country and 
December, 1871, 
and reached Port Phillip in 60 days; the Northumberland a few 
days later, in January, 1872, sailed from Plymouth, making the 
passage to Port Philip in 54 days 20 hours. Homeward es 
of same: Great Britain, vid the Horn, 67 days ; Northumber- 
land, vid Cape of Good Hope, 64 days 10 hours. But the closest 
test of all commenced last July, when the Northumberland left 
Plymouth July 25th, and the Great Britain Liverpool July 26th. 
The Northumberland arrived out September 16th, in 52 days 
12 hours ; the Great Britain September 19th, in 53 days 6 hours. 
As, however, the Great Britain had to traverse a longer course 
than her rival, her run has been pronounced as the best by a few 
hours. Mr. Ellery, the Government astronomer at Melbourne, thus 
explains the matter :—The Great Britain had to traverse 205 miles 
more than the Northumberland. The Northumberland’s time 
from Plymouth (pilot) to Heads was 53 days 5 hours 40 minutes ; 
and the Great Britain’s from Liverpool (pilot) to Heads was 
53 days 22 hours 30 minutes—the Great Britain's time being 
therefore 16 hours 50 minutes more than that of the Northum- 
berland. The Great Britain had, however, 205 miles further to 
go. Her average speed was 237 miles per day, and she should 
therefore be given 20 hours 46 minutes more to do the 205 miles. 
She only took 16 hours 60 minutes more than the Northumber- 
land ; ergo, she beat the Northumberland by 3 hours 56 minutes. 
In this calculation local times for leaving and arriving have been 
taken in both cases. The actual duration of each passage was— 
Northumberland, 52 days 20 hours; Great Britain, 53 days 
13 hours. The Great Britain was 34 days under steam, rest 
under canvas ; the Northumberland 37 days under steam, 15 
under canvas. The consumption of each vessel is not stated, but 
the average of the Great Britain for the outward may be 
taken as 800 tons, and for the homeward 1000 tons. e North- 
umberland, being fitted with compound engines, besides having 
smaller engine power, burns much less, probably the same as she 
did on her first outward passage, viz., 600 tons. 

While the homeward route by way of the Horn has its draw- 
backs and dangers, such as very inclement weather and icebergs, 
it offers, as before stated, the advantage of generally strong and 
favourable winds ; on the other hand, the return passage by the 
Cape of Good Hope, while emphatically a fine weather one for 
culling or euslllany vennda, is a very roundabout one, as « direct 
course for the Cape cannot, in the teeth of the strong westerly 
breezes, be steered after leaving the Australian coast. A consi- 
derable amount of northing must be made, and the winds then 
met with are not sufficiently favourable to enable a good run to be 
made without almost constant ing. This fact alone is much 
against establishing a mail route to Australia out and home vid 
the Cape of Good Hope. Attempts at various times have been 
made to form companies with the view of getting a mail contract 
to convey the mails in forty-five to fifty days ; but as an expe- 
rienced shipping firm recently pointed out, to accomplish the 
voyage to England in this time “ vessels of 4000 tons would have 
to be employed, and in the homeward voyage they would con- 
sume at the very least one ton of coal for every ton hurden. 
Under these circumstances scarcely any cargo could be carried, 
and the service could not be undertaken under a subsidy of 
something like £300,000 per annum. They would, in fact, have 
literally to force their way.” While the colonists get their mails 
at present cheaply in vee ey days by the Overland route, they 
are not likely to seriously encourage such a problematical and 


eme. 
Although much difference of opinion, and possibly some jea- 


of | lousy, has existed for some time past amongst the different 


Australian colonies relative to the maintenance of the existing mail 
ee ee Ean , vid Sues, Pont de 

le, King George’s bourne, , none can 
a agradecer part as to 
time. Asa rule the mails have ly been delivered in from 
two tothree days in advance of the contract time. At the pre- 
sent time Victoria is trying for a fortnightly service of 
monthly, as now—the terminus to be at Melbourne—and has 


already offered 
with her 


the to be at ‘ line established to 
San Francisco. A line steamers, subsidised 
a Wines’ ant” Ben Sean cio, aling at 

route for the Australian colonies it has 
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of vessels would be able to give New Zealand greater postal 
advantages than they at present possess, as they are six to seven 
days’ steaming from the nearest Australian port, and depend on 
a branch service from Melbourne and Sydney ; and it might be 
well worth while for wue other colonies to aid in furthering a 
Pacific line. As a main postal line it could never offer the 
advantages of the Indian route, running almost, as one might 
say, alongside the main telegraph lines to Europe, while the 
great resources of the P. and O. Company enable them to meet 


Dimensions, &c., of Auxiliary Screw Steamships at present Running between England and Australia. 


any casualties with the utmost promptitude. When the Rangoon 
with the Australian outward mails was lately lost in Galle har- 
bour, her place was soon supplied by another steamer telegraphed 
for from Bombay, and the mails were only two days late in 
arriving at their destination. We append some particulars rela- 
tive to the steamships now employed in the Cape line to Aus- 
tralia, as well as the average time occupied in the transit of the 
mails between London and Melbourne by the P. and O. steamers 
from 1860 to present time. 











' 
When 3 
Name of vessel. | puitt Builders. Engineer. |Length. i Depth. Z HP. Destination. 
; feo) 
Great Britain .. .. | 1843 | Great Western SteamshipCo.| Penn .. ..| 322 51 81°4 3733 500 | Liverpool and Melbourne 
Somersetehire.. ..| 1867 | Wigram .. .. .. «. «| Humphrys ..| 271 41 27°8 2342 800 | London and Melbourne 
Northumberland .. BOUR TER) 2. co ce oe ot 0p | Die 270 38 26 1898 300 Ditto ditto 






































The average time occupied in the conveyance of the mails between London and Melbourne vid Marseilles, Brindisi, and Suez, 
1860, to August, 1872, as given by the agent of the company at Melbourne, by P. and O. steamships, was as under :— 


Year. Days. Year. Days. Y Days. 
1880 oe cc so co 00 00 oo 6 1065 wo cc cc c¢ ce co ce 61° | 1870 90, 06 ¢9 . 46°11 
TOBL ce cc ce ce ce oe ce 2 1806.2 cc co co ce se cc OF°98 I8Z1 2 ce co co 0 46°7 
WBOR ee ce co co co co co 4S 1867 we ce ce co we ce co 46°13 | 1872 oe e . - 4°14 
1868 .. co co co cf ce o¢ 47°9 1868 2. oc cc cc ce co of 47°l 

W864 oe 00 cc 0c 0c co cc 47°5 1660 20 «ce cc co co co cc 46°10 | 








STEAM TRAMWAYS IN PORTUGAL. 


In the summer of 1871 a contract was entered into to construct 
two distinct lines of steam tramways in Portugal upon the 
Larmanjat system, which has been already referred to in our 
columns. The peculiarities of this system will be described with 
the drawings which have been kindly placed at our disposal by Mr. 
F. H. Trevitheck, C.E., of Westminster-chambers, the engineer 
of the lines we are about to briefly notice. The tramways are 
shown in the accompanying map, the full lines denoting the 
routes actually followed, and the dotted those originally proposed 
by the company. As they were at first laid out their respective 
directions were as follows:—From Lisbon to Torres Vedras, 
by way of Lumiar, Charneca, Loures, Lousa, Malveira, 
Gradit, St. Suero, and Turcifal; also from Cascaes to Cintra, by 
way of Bujardo, Alcabideche, and St. Pedro, and thence to Pero 
Pinheiro. The concession, which was obtained through the instru- 
mentality of the Duke of Saldanha, isfor the term of ninety years, and 
a also a line from Lisbon to Cascaes by way of Belem and 

reiras, 

The length of these lines is as follows :—First section : Lisbon 
to Lumiar and sidings is about 6 miles; Lumiar to Torres 
Vedras, 29 miles; Second section: Lisbon to Cascaes, 17 miles ; 
Gascaes to Cintra, 9 miles; Cintra to Pero Pinheiro, 7 miles ; 
being a total of about 68 English miles. 
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/ 8 — rupture. Supposing the resistance of cohesion is 
er \ roportional to the surface of rupture, and the 
> a er riction to the normal pressure, the pressure against 
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The population of Lisbon is about 300,000, and its best; which, it is often noticed, stand, although bulging outward. 
suburb is Cintra. Between the two a e and increasing | (This and subsequent statements were illustrated by experiment.) 


traffic is carried on. The principle adhe to by the engi- 
neer in the laying out of these tramways, has been to make as 
little alteration as ible in the direction and gradients of the 
existing roads of the country on which the tramways will be 
placed, In a few instances it has been necessary 

sions, and with the exception of odd lengths here and there, the 
surface of the roads has been altered to suitable gradients. 

The chief feature of the Larmanjat system is the great facility 
it affords for travelling on roads of irregular formation, as are 
those in Portuy at a speed hitherto unattainable. Engines 
constructed on thi are able to ascend and descend stee: 
gradients, capable of being worked on any ordinary public rene. 
and travel at a speed of from twelve to fifteen miles per hour. 


A reference to the map will point out that the original line from | to t c ] 
Lisbon to Cintra, vid Cascaes, has been abandoned in favour of a | first will resist by its friction the tendency to slip along the slope ; 
| the second is expressed by the formula given, and may be resolved 


shorter and more direct route. The steepest gradient on 
either line is 1 in 20, and the flattest in 100. They 
vary but little, as will be seen from the follo list :—1 in 20, 
1 in 22°5, 1 in 25, 1 in 27, 1 in 28°5, 1 in 30, 1 in 31,1 in 100. In 
the line from Lisbon to Cintra there is only one bit of level, 
which is but 66ft. in length. In that to Torres Vedras there are 
four or five level pieces, varying in length from 85ft. to 550ft. The 
line to Cintra is completed, and that to Torres Vedras in course of 
construction, The sharpest curve has a radius of about 40ft., 
which is the same as that laid down for the experimental trials at 
Buckhurst Hill, which were described in our columns. The 
savues ew round a curve of a radius of 25ft., but it will not 


yerking. these tramways. . Trevi 
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to make diver- | 


| sry one vertical, to overcome the friction along the wall ; 





locomotive engineering gives the drawing additional value, 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 

A REGULAR meeting of this Society was held at their rooms in 
New York, January 15, 1873. 

A paper by Mr. Casimir Constable, C.E., of New York, ‘‘ On 
Retaining Walls: An Attempt to Reconcile Theory with Experi- 
ment,” illustrated by a model, was read:—A retaining wall is 
stable when the moment of its weight about the point of rotation 
exceeds the moment of a certain triangular prism of material back 
of the wall about the same point, the intersection of the line of 
rupture of the wall, and the resultant thrust of the prism. Many 
formule and tables for retaining walls are presented for use 
without a factor of safety, since walls proportioned therewith, 
well built, and carefully ‘‘ back filled,” have been permanent. 
Experiments made on a small scale, in which the theoretic condi- 
tions were more nearly fulfilled than in practice, show that such 
walls are more than stable, and point out the reason why. The 

roblem having been thus solved, a factor of safety may be intro- 
neal in the formule, which will allow for shocks, irregular work- 
manship, and uncertain material. The problem may be considered 
under these several heads : The angle of rupture, the height of the 
prism of rupture, and the direction and point of application of the 
pressure of the prism. Angle of rupture: This was first supposed 
to be the angle of repose with the vertical, the thrust was assumed 
to be horizontal, and at two-thirds the height of the wall. Belidor 
assumed the angle at 45 deg., and that the earth 

moved in layers parallel to the line of rupture. 

\ aN Coulomb first considered the slope of earth, with 





the attendant physical conditions ; his theory, as 
amplified by M. de Prony, is discussed by M. 


bisects the angle of repose, and that 


BUCELLAS 1 . 
P= = w, h? tan? 

j 2 2 

; in which P = the horizontal force which sustains 
the prism ; w, the weight cubic foot; h, the 
height ;_ and ¢ the angle of repose of the prism. 
Lieut. Hope found, with layers of coloured sand, 
the average angle of rupture to be 24 deg., and of 
repose 54 deg. This small difference in practice 
from theory is probably due to the cohesion of 
particles, an element which, from lack of sufficient 
data, is generally disregarded. Height of prism of 
rupture : From the first it has been assumed that 
the wall turned over as a solid mass about the bed 
joint at its base; in practice it is not so, the line 
of rupture is a stepped line in or near the na’ 
slope, and leaving a part of the wall undisturbed. 
For experiment, a box 16in. high and wide and 24in. 
long, with glass sides, was made. A miniature wall 
of pine blocks or “‘ bricks,” lin. square, 2in. and 3in. 
long, with a bank of oats or peas instead of earth 
in eight trials turned over as stated. When the 
wall began to move the face bulged out, the centre 
of the curve being at about one-half the height, and 
would continue thus until started forward by a jar. 
This, due tothe cohesion of the backing, doubtless adds 
materially to the stability of walls of long standing, 


A solid wall with a ne at the place of separation was more stable 
than one of “‘ bricks,” for although each began to move at the 
same time, the first did not continue to give way, and required to be 
continually started. Navies seems first to have noticed that walls 
rupture in this It is x ble that the prism of pres- 

| sure should start at a point above the foot of the wall, for by rota- 

| tion of the wall about the outer point in the base the lowermost 
| portion of the backing must be lifted. Experiments made in the 
| case of surcharged walls gave heights agreeing very closely with 
| those calculated upon this basis, while assuming the prism of 
| pressure to start from the foot of the wall, would give a height far 
Satow that sustained. Direction of thrust : If the weight of prism 
| of — pressure be resolved into two components—one normal 
e slope of rupture and the other to the back of the wall—the 





into two other components, one inclined—the actual thrust against 


latter, from the indefinite knowledge of the value of the co- 
efficient, is nay parece’. The point of re gaa of thrust, 
at first assumed to be at one-third the height of the prism of pres- 
sure, which gave too great thickness to the wall, has been shown by 
Rankine and others to be at one-third the height from the foot. 
The height of ee of pressure will be from ‘70 to ‘75 of 
height of wall. conditions of the problem are now deter- 
mined, from which follow these formulae— 


d 
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foot of surface distributed over the bank; n = batter per foot in 
height of outside; m1 = same of inside of wall; d = angle of 
repose ; w = weight per cubic foot of masonry ; and wi = same of 
earth. Ifn and mi =o 


t 8p « 
—= ana ike 
P of or 32 tan. § 


p a *b3 tan, f= 
Pp 2 w 


This would have been ‘57 instead of °53, in case the prism was 
assumed to start from the foot of wa Rankine’s theory of 
earth pressures makes the thrust parallel to the surface of the 
bank, Accepting this, and these results 


teow, ® wo 
2 o7 sin. 5 4/ 


differing from the usual formula in substituting sin. $ for tan. + 


and if p=o0 


This gave results very close to those obtained by experiment, and 
considerably less than those from the formula last given, which, 
perhaps, accounts for the general omission to wv. a factor of 
safety. Transformation of profiles—Vauban’s rule—that a rect- 
wall may be transformed into one of equal stability with 
a batter on the face, having the same thickness at one-ninth the 
height, is true within a hundred and twentieth when the batter 
exceeds one-sixth. Now it is usual to give a less batter, and by 
taking the common thickness at one-tenth the height, the error is 
inconsiderable. [This was proved by ey ee In a sur- 
charged wall, if the surcharge starts from the back of the wall, 


t= 38008 « 4 / 
h w 


and experiment verifies this. Uniformly, when the experi- 
mental wall first gave way, the filling did not revolve, as 
stated by some writers, but settled suddenly, and then rested 
until another shock started it again. This seems to show 
the advisability of stepping the backs of walls. Much de- 
pends upon the manner in which the work is done after the 
profile has been fixed; inattention to the details of construction 
may jeopardise the safety of a structure well proportioned. For 
several years pains have been taken to collect data of the walls in 
existence with a view to establish a coefficient safe under ordinary 
conditions, and which may be modified by the engineer to suit 
particular cases. 

Mr. J. Dutton Steele gave a practical rule, verified by his 
experience, for surcharged walls of dry masonry less than 18ft. 
high, namely, a width of 3ft. at top, a batter of one-sixth outside, 
and none inside. In one case, for a mortared wall 18ft. high, he 
reduced the thickness at the top to 24ft., and gave a batter to both 
sides. Engineers who, from lack of room, have been compelled to 
lay walls upon narrowed or stepped foundations, will be pleased 
to know from Mr. Constable’s experiments that such conform to 
theory and are safe in practice. 

Mr. Collingwoodinquired whether it was not best to step the back 
of a wall rather than give it a batter. 

Mr. Constable said it was more a matter of practice than of 
theory ; by thus stepping a wall the back filling upon settlement 
did not act as a w \. 

Mr. Steele said that generally now the back of a wall is not 
stepped as formerly, but made vertical ; often in railway practice 
it is counter sloped, or undercut, and the stability thereby 
increased. The back should have a “‘ frost” batter at top, where 
the earth is likely to freeze, so that it may be lifted from the 
wall; care should always be taken in back filling to slope the 
packed earth from the wall rather than towards it. 

Mr. Coleman said that, in filling behind the masonry of New 
York State Canal locks, broken stone lft. in thickness had been 
placed between the wall and embankment. 

A communication was submitted from a prominent Canadian 
engineer, in which he said, ‘‘In practice I have always made my 
walls heavier than theory demanded on account of the severe 
operations of frost in this northern latitude, where it strikes from 
3ft. to 4ft. into the ground, and yet without giving a slope or 
‘frost’ batter to the back of the wall where the frozen earth 

resses against it, our strongest walls could not stand. It has 
ate my rule to make the base of the wall equal to two-fifths its 
height ; but this is for first-class masonry laid in hydraulic 
cement,” 
Mr. Constable, by experiments with the model, demonstrated 
that two walls of same area of section—one rectangular and the 
other with batter on the face of twenty-two hundredths—were 
equally stable; and also that the saving in material by giving 
much batter is but little. A wall battered on the back less than 
on the face evidently is less economical than if all the batter was 
on the face. 
Attention was called to the difference in resistance to crushing 
per square inch of section of stones lin. and 1}in. cube, as stated 
in Mr, C. B. Richards’ paper, recording ‘* Experiments on the 
Resistance of Stones to Crushing,” read before the Society, 
January 8th last ; thus, white marble gave a mean resistance in 
the first of 5812, and in the second of 8294 pounds per square inch 
of section. The question was raised, what relation was there 
between the size and the resistance of specimens ; and whether 
tests upon blocks proportioned like those used in any particular 
work would better enable the engineer to determine how much 
the latter could withstand. 
Tests of the strength of any material are of greatest value when 
conducted under conditions most like those governing actual use. 
The difficulty of making such upon large specimens was 
pointed out, and a brief comparative account of testing machines 
was given. 
It was proposed to take up the latter as a subject of discussion 
at a future meeting of the Society. 





TRACING PareR.—A convenient method for rendering ordinary 
drawing paper transparent for the purpose of making tracings, and 
of removing its transparency so as to restore its former appear- 
ance when the drawing is completed, has been invented by C. 
Puscher. It consists in dissolving a given quantity of castor-oil, 
in one, two, or three volumes datas alcohol, {according to the 
thickness of the paper, and applying it by means of a sponge. The 
alcohol evaporates in a few minutes and the tracing paper is dry 
and ready for immediate use. The drawing or tracing can be made 
either with lead pencil or india-ink, and the oil removed from the 
paper by immersing it in absolute alcohol, thus restoring its 
original opacity. e alcohol, employed in removing the oil is, 
¢ — preserved for diluting the oil used in preparing the next 
shee 

CoaL IN IRELAND.—Mr. T. A. Readwin, F.G.S., M.R.1.A., 
matiaging director of the Lough Allen Coal and Iron Company, 
Limited, of Ireland, states that in their preparations for better 
work last month (twenty-three days), they raised 1300 tons of 
coal, making about 2500 tons in three months’ clearing up. They 
have a superabundance of labour, and by the end of “\e present 
month they expect to be ready for machinery that will enable 


them to cut bring to surface several hundreds of tons of coal 
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RAILWAY MATTERS. 
Page A sellway catistion of the State of Massach pe Foe | 

e r, it a) t one ‘was inj ou 
each 124,774 carried. owe es 

At St. Petersburg a concession for the Suwara-Orenburg 
Railway, advocated by Prince Alexander of Hesse, brother of the 
Empress, will be shortly granted. 

A LARGE of rail tsmen was held on Saturday in 
Birmi geen td it 1 eae ee for an advance 
of 3s. a week, a day and a-half’s pay for Sunday, and a reduction 
of hours of labour to ten for second and third class pointsmen. 

Mr. JOHN Airey, of the railway clearing-house, has published 
another of his series of railway maps, entitled “‘ Lancashire and 
District,” showing the property of each company in colours, the 
stations, junctions, Pageer collieries, salt and other private 
works, and distances in miles and chains ; also a complete list of 
the running powers and working arrangements of the several 
companies, all of which have been duly certified by the companies 
interested. 

A CONSPIRACY (it is called) among residents to resist the pay- 
ment of more than three cents per mile fare, has created con- 
siderable excitement along the line of the Illinois Central road. 
The company are firm in demanding their usual rates; but the 
plan finally determined upon is stated to be, that if a party 
outnumbering the train-hands (presumably twenty-five or more) 
get aboard refusing to pay more than the three cents rate, the 
conductors are to accept that sum. 

THe Master of the Rolls gave judgment on Tuesday in the case 
of a bill which had been filed by the proprietors of some copper 
works in Flintshire, to compel the Holywell Railway Company 
to construct certain drainage works for the accommodation of the 
plaintiffs. The defendants are the owners of an unfinished line of 
railway which runs along the side of a range of hills in a valley, at 
the bottom of which the property of the plaintiffs is situated. 
His lordship was of opinion that the plaintiffs were entitled to 
relief, and granted an injunction, with an inquiry as to damages. 

THE engineer of the Hoosac tunnel reports the condition of that 
work, January 1, 1873, as follows: The entire length of the 
tunnel is four and a half miles, or 23,760 feet. Of this there 
remains to be opened a length of 3,000 feet. On January 1st, the 
low galleries or bendings had been enlarged to nearly the full size 
of the tunnel, 9,838 feet on the east end, 600 feet in the central 
section, and 8,000 feet on the west end, making a total of 18,438 
feet, with short intervals of partial excavation. On the work of 
trimming out to full size, there are 2,200 feet at the east end, 
4,000 feet nearly complete on the west end, and 2,200 feet entirely 
complete. 

THERE has been another very narrow escape from a terrible 
disaster on the Cornwall Railway. The 9.23 a.m. up passenger 
train had just arrived at the Beloytha viaduct, half a mile from 
Liskeard, when the engine driver observed another engine a 
proaching him on the same line of rails, and only about 300 
off. He immediately blew the danger whistle, and the driver of 
the approaching engine succeeded in stopping ard reversing his 
engine when within twenty yards of the train, It appears that 
the driver of the engine af left his train—a goods—behind at 
Menheniot and came on to Liskeard for water. The viaduct over 
which the passenger train was passing at the time is 100ft. high. 
The block system is in operation on the line, and it is, there- 
fore, evident that there must have been gross negligence some- 


where, 

THE indictment for libel preferred against the Brighton Railway 
Company by a Brighton tailor, for posting a placard at their 
stations announcing that he had been fined for assaulting one of 
their porters, was referred to by the Lord Chief Justice in his 
charge to the d jury at the Lewes assizes. His lordshi 
said that he could not very well see how such an indictment could 
be preferred against a corporation. That might, however, be a 
question for ther court, but it appeared to him that if the 
grand jury should be of opinion that the facts stated in the alleged 
libel were true, and that they were published without malice, the 
a jury ought not to return a true bill. The prosecutor had 

remedy, if the company had done wrong, by civil action. The 
grand jury in the course of the day ignored the bill. 

Tue Union Pacific Railroad held its annual meeting in Boston on 
the 5th of March, the old managers retaining control, with Horace 
F. Clark, of New York, as president, and the famous Oakes Ames 
asa director, The feature of the meeting was an epistle from 
James Brooks declining to be a director, ond saying he had sold out 
his stock purposely to prevent his election. ‘In view of the 
recent action of the House of Representatives,” remarked Mr. 
Brooks, “‘which would seem to declare that a member of Con- 
gress, because in self-interest, could not vote with even a tariff 
coat on his back, or, in other words, that the House must be 
recruited hereafter from the almshouses of the country, I have 
rea tn sold the ~- er ad of shares I have held in the 

nion ic Railro urposely to render myself ineligible to 
your board of directors.” That Mr. Brooks bes bab och eed 
from the effects of ‘‘ Crédit Mobilier ” is evident. 


EARLY on Saturday morning there was a tremendous fall of 
rock on the Lancaster and Carlisle Railway between Tebay and 
Penrith. “Shap Cutting,” which runs almost entirely through 
rock, is situated between these two places, and it was in this part 
(where the sides of the road rise perpendicularly to a height of 
about 60ft.) that the fall of rock occurred. Soon after the express 
and mail trains had passed through the cutting many tons of rock 
on one side gave hes? and fell upon the road, smashing the 
sleepers to pieces, doubling up the metals in all directions, and 
completely blocking up both lines, It is thought that the thaw 
which had previously set in was the cause of the downfall. Had 
the — ve mer earlier, pa hg ae gene or mail came 
up, or during the of a train through the cutting, the con- 
sequences would ian Som most dentin, The trains from 
both the north and the south were delayed for some time, and 
during the whole of the day, though a staff of about forty men 
was hard at work, the rails running southward were entirely 
blocked, and the traffic had to be run on a single line. 

THE Montreal Correspondent of the T'imes writes :—The picce de 
résistance of the session will probably be the Canadian Pacific 
Railway. The Opposition organ in Ontario has already opened 
its battery against the charter recently granted, on the ground 
that it is quite open to American influences, and that beneath the 
surface opportunities are to be found for the admission of 
Americans into the concern. The correspondence of the 
two rival companies incorporated last year—the Inter-Oceanic 
and the Canada Pacific—their failure to amalgamate, and 
the action of the Government in the charter to the company 
specially formed, of which Sir Hugh Allan is president, were 
printed and confidentially sent by the president of the Inter- 
Oceanic to those associated with him in the abortive scheme. 
They have been published in the Zoronto Globe, with com- 
ments, The press in the i 
close — “—— charter, as sho 
may have been the original intention of Sir Hi Allan as 
© Oe ee ene. ae vial in 
the company he proposed to form, that idea has 
been fully abandoned, and strict precautions taken to prevent 
American influence obtaining in the matter. In su of their 
view, they urge that Mr. Cumberland, managing 
Northern Railway of Canada, and Mr. Walter Shanley, a Cana- 





dian engineer of high standing, originally associated with the | th 
f direction 


Inter-Oceanic Company, are at present on the board o: 

of the company i ted and entrusted with the construction 

of the road. Sir Hugh Allan, the Hon Mr. Archibald, the Hon. J. 
SC. — and ~ Walker, — for mm the last 

steamer for the ringing their financia’ bef 

the London Market. = Paper 


i ector of the | this 





NOTES AND MEMORANDA. 
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To remove an obstinate screw, fastened in wood, give it a few 
taps on the head merely; if that fails, heat it with a piece of hot 
iron, as a poker, for instance, when it will turn out easily. 

SiticaTe of soda has been discovered to exert a very decided 
chemical action in checking alcoholic fermentation, in this respect 
being somewhat similar to a ea much more energetic. 
Asmall quantity of the silicate will entirely arrest the fermentation 
of wine, as also of milk. 

In the estimation of sulphur in coaland organic compounds, W.G. 
Mixter has obtained results by combustion of the substance 
in aconfined volume of oxygen, the — being condensed from 
the gaseous products in the form of sulphuric acid, and then pre- 
cipitated as sulphate of baryta. 

A COAL mine has been discovered in the Bagdad district between 
Yezireh and Zeto. According to the report of M. Mougel, engineer 
to the viceroyalty, the formation extends over a length of more 
than four miles \. ith a breadth of from 400ft. to 450ft. Nature 
says about eighty-four tons were got out in the first three weeks. 


NoscHEL has discovered a natural deposit of Glauber’s salt in 
Caucasus. A boring furnished mar] l1ft.; gray, moist clay, 2°5ft. ; 
dark gray, bituminous, salty clay, 0°7ft.; pure Glauber’s salt bored 
into, dft. The entire deposit probably amounts to 15°5 million 
cubic feet. The salt in some places is entirely free from other 
salts, and is contaminated with only 8°10 per cent. of mechanical 
admixture. 


CERESINE derived from ozokerite. The ozokerite is heated to 
250 deg. or 300 deg., and the vapours’conducted off and condensed. 
The mass is then cooled to 60 deg. or 70 deg., and treated with 


MISCELLANEA. 


THE two caissons, built of iron, for the purpose of launching the 
Bermuda floating dock, will shortly be eel from Woolwich to 
Chatham. 

THE following intments were made on Tuesday at the 

i 4 :—J. H. ‘ton, assist. yo to the Penelope, and 
William Bromley, assist. engineer, to Rifleman. 

Messrs, J. WALKER AND CO,, theextensive Glasgow sugar refiners, 
of Greenock, whose works were burned down a few weeks ago, 
have contracted for the erection of a new refinery, which will turn 
out from 300 to 400 tons per week more than the old one, although 
it had the most extensive out-put in the town. 

A Grispsy firm propose to erect tanks near the mouth of 
Great Yarmouth harbour for the reception of lobsters, salmon, 
and other fish, which they intend to import from Norway and 
other places for the London market. Great Yarmouth is con- 
sidered to be more conveniently situated for this trade than other 
ports. 

A pIscovErRY of coal has just been made near Hartland Point, 
North Devon. An old shaft that had been abandoned many years 
as unremunerative, from fresh surveys furnishes evidence of a 
deposit of coal at no great distance from the surface, and in direct 
connection between the South Wales coal beds and the Bristol 
Channel. 

An American paper states that the blades for the new swords 
ordered for the United States Army have just been finished at the 
Springfield Armoury. They are perfectly straight, Jlin. long, and 
handsomely decorated with designs in asphaltum varnish. The 
swords will be very light, and much more convenient to carry 
than those in use at present. 

THE commissioners of the Harbour and Docks of Leith have 
made a remit to a committee to report as to the best means of 
providing additional harbour accommodation for the port. This 





10 per cent. to 20per cent. of sulphuric acid, preferably, Hordhausen 
acid. Digestion at 100 deg. is maintained until all carb 

and viscous materials have separated. The purified hydrocarbon 
is again heated to a little above its point of fusion, and then 
treated with about 10 per cent. of a solution of sulphurous acid, 
and finally neutralised with an anhydrous alkali; when it is cooled 
and moulded in cakes, and the oils remaining in it pressed out, 
the product is ceresine. 


THE first power brake patent granted in the United States was 
in 1847, and the total number granted up to the close of last year 
was fifty-nine. More patents on the power brakes were granted 
in 1872 than from the organisation of the Patent-office up to the 
close of 1871. In England, from 1840 to 1866, there were patented 
twenty-two electric brakes; from 1835 to 1865, twenty hydrostatic 
brakes; thirty pneumatic brakes from 1838 to 1866, and fifty-four 
steam brakes from the year 1836 to 1866. Seven companies for the 
manufacture of power brakes have been organised in the United 
States since 1869. And of the 444 railroads in the United States 
and Canada, more than one-sixth of them have already been 
equipped with -power brakes operated by the engineer. 

Durine the erection of the Kuilenborg Bridge, Holland, one of 
the main girders, 470ft. long, was put 4 or 5 centimeters too far 
on one of the piers. In the following very ingenious manner this 
mistake was :—By 1 deg. Fah. difference in temperature 
this girder ¢ ded exactly one millimeter. The difference of 
temperature night and day was 25 deg. In the morning the girder 
was firmly fastened to the pier on which it was put too far ad- 
vanced, and expansion only taking place on the free end made the 
girder advance 12°5 millimeters. Towards evening the other end 
was freed, and the girder fastened to the other pier. Contrac- 
tions only taking place on the free end made this advance 
12°5 millimeters. By repeating this process the following day, the 
girder was at the end often days in its final position. 


Mr. WIiLLoucHBy SmirH has written a letter to Nature, in 
which he says that vitreous selenium may be considered a non- 
conductor of electricity. It is only when in a crystalline condition 
that it becomes a conductor. A bar now in his possession, 
2°25 x ‘5x ‘0din., tested with an electromotive force of th of a 
Daniell’s cell, gives a deflection of 140 divisions on the scale of an 
ordinary astatic mirror galvanometer. The same deflection pro- 
duced under the same conditions through a known resistance 
shows the resistance,of the selenium to be 360,000 ohms. By the 
well-known Bridge system the resistance of the same plate of 
selenium is 359,500 ohms, the two different tests thus confirming 
each other. If selenium be exposed to the direct rays of the sun, 
it gradually becomes crystalline. May not the explanation of the 
phenomenon be found in this fact ? 


Srvceg, in tempering steel, the colours owe their appearance to 
PAemeer hy of an ex ingly thin superficial skin of oxide, it is 
evident that the steel, when withdrawn from the fire, does not 
retain its first colour, but there appear other colours in conse- 
q of a subsegent oxidation by the air, until the steel is 
sufficiently cool. Of a certain colour, one can only judge with 
certainty by examining the conditions under which it occurs. 
two pieces of steel are heated until the yellow colour appears, and 
if one is withdra it may become in the air purple, violet, and 
finally blue, while the other piece assumes the same colours in the 
fire. However, if both pieces when blue are dipped into water, 
they assume different degrees of hardness, i.¢., the one which 
turned blue in the air will be harder than the one left in the fire. 
Hence it follows that proper caution must be observed in this 
respect, and steel must either be cooled rapidly, when the right 
eolour appears in the fire, or it must be withdrawn at a preceding 
colour if; the colour is to appear by after annealing. Sometimes it 
is intended by the process of annealing to give to articles an attrac- 
tive appearance and at the same time to prevent them from 
rusting by the formation of a layer of oxide, In such a case 
uniform quality and heating is required, 

TueE following facts concerning the relation between heat and elec- 
tricity have been laid before the Royal Society by Mr. Frederick 
Gutherie. The ney | power of a hotbody diminishes with its 
distance and increases with its temperature. But the discharging 
power of a hot body does not a upon the quantity of heat 
radiated from it to the electrified body, but chiefly upon its quality. 
Thus a white hot platinum wire connected with the earth may 
exercise an indefinitely greater di ing power, at the same 
distance, then a large mass of iron 100 C., though the latter 
may impart more heat to the electrified body. Neither the mere 
—_— of heat, however intense, by the ified body, unless 
the latter have such small capacity as to be itself intensely heated, 
discharges the electricity if the source of heat be distant: nor is 
discharge effected when the electrified je a neighbouring 
cold one aresurrounded by airthrough which intense heatis passing. 
But, for the discharge, it is necessary that heat of intensity pass to 
the electrified body from a neutral body, within inductive range. 
As hot iron shows a preferential power of discharging negative 
over positive electricity, so it is found that white-hot but isolated 
iron refuses to be charged either with positive or tive elec- 
tricity. As the iron cools it acquires first the power i 
negative and afterwards of receiving positive. Further, while 
white-hot iron in contact with an electrified prevents that 
ae ee es ee See ee icity, as it 
cools it permits a positive charge to be received, and subsequently 
a negative one. White and red-hot metallic neutral bodies exercise 

is di i wer even when isolated from the earth, but 
acility than when earth-connected. The hotter 
body, whether isolated or earth-connected, the 





always with lees 
e 


-connected. 
exceedingly great power of discharging both kinds of ity. 








they der necessary on account of the extension that has taken 
place in the shipping trade within recent years, and which appears 
to be still going forward. 

Tue Agricultural and Direct Trade Convention of Georgia has 
memorialised Co for a water route between the Mississippi 
and the South Atlantic, on the ground that railways are insutti- 
ciert for their natural requirements, and that the Southern States, 
which would be benefited, possess resources of the most valuable 
character, which they desire to be thrown open to the world, and 
that there is no step so likely to develope them as the water line 
proposed, 

AN adventurous American aéronaut, Professor Donaldson, 
intends this summer to cross the Atlantic to Ireland in a large 
balloon. The machine will weigh about 20001b., will contain 
268,000ft. of gas, with two small reservoirs to provide against 
leakage, and an electrical arrangement for light. The professor 
calculates to accomplish his trip in from seventeen hours to two 
days and a-half, and intends, if the experiment proves successful, 
to establish a balloon mail and passenger line round the world.— 
Graphic. 

EXcEPTING the pavement the restoration of the Lady Chapel of 
Salisbury Cathedral has at length been completed. The decora- 
tive painting on the roof of the choir has also been finished. The 
refitting of the choir and the restoration of the eastern transept 
and the choir aisles are next to be proceeded with—all of which 
work will be commenced forthwith, a sub-committee having been 
appointed during the past week to obtain information and report 
upon the character and arrangement of the ancient fittings. Lord 
Eldon has recently given a donation of £500. Of the Restoration 
Fund £558 11s. 9d. remains in hand, and of the Hamilton Memo- 
rial Fund £2694 2s. 3d. 

AT a meeting of the Commissioners of Sewers, held at the 
Guildhall, on Tuesday, the Joint Finance and Streets Committee 
recommended that the North Metropolitan Tramways Company 
be allowed to bring their lines as far as Church-row, Aldgate, and 
the north side of Fore-street, but that before assent be given 
thereto the matter be laid before the Court of Common Council for 
their consideration. A petition, signed by 31,000 persons using 
the tramways of the company and residents on the line of route, 
in favour of the proposed extensions, was read. Petitions from 
residents in Moorgate-street, Aldgate, &c., against the proposed 
extensions, were also read. The report was adopted. 

In the Lincolnshire coal trade, with the exception that the supplies 
of house fuel are coming better to hand, there is no improvement to 
notice. Some forges are still compelled to burn house coal, and 
prices are very firm. Indeed, an advance of 1s. per ton was 
asked by some sellers in the Manchester Exchange on Tuesday, 
but the general quotations are unaltered. With regard to the 

uestion of colliers’ wages in Lancashire, the turn-out at West 
Leigh, noticed last week, only lasted a day, as the men were 
not supported by the Union. A threat has been made by the 
South-West Lancashire miners that they will agitate for another 
advance of 10 per cent., but this is not generally regarded in a 
serious light; and any further advance in this direction is not probable. 
Touching upon this point, it may be interesting to notice that the 
average earnings of ordinary steady colliers now range from 10s. 
to 14s, and 15s. per day, according to the district in which the 
are employed, and there are some cases in which miners are wi 
one or two drawers receiving from £11 to £12, and even £17, 
for a fortnight of not more than eleven days, 

Tue third meeting of the Committee of the London Interna- 
tional Exhibition, 1873, on Class 9, “‘ Steel,” was held on Tuesday 
afternoon, at the Royal Commissioners’ offices, Gore-lodge. Mr. 
J. Latham occupied the chair, and there were present Mr. F, A, 
Abel, F.R.S., Mr. C, Asprey, Mr. Warrington, Mr. W. Smyth, 
M.A., F.R.S., Captain A. C. Tupper, F.S.A., and Mr. A. Vickers. 
The committee inspected;the steel goods which have already arrived 
and have been in their assigned _— by the Exhibi- 
tion staff. Among these goods were chiefly noticeable a collection 
of swords contributed by Messrs. Wilkinson and Son, Pall Mall; a 
series of imens illustrating the processes of bayonet manufac- 
ture, lent by the Council of the Royal United Service Institution ; 
a complete series of modern English cutlery, exhibited by Messrs. 
Unwin and Rodgers, of Sheffield ; halberds, swords, and lances 
manufactured by the Messrs. Mole and Co., of Birmingham ; 
some Chinese cutlery and tools from Shanghai; and an unique 
collection of steel jewellery forwarded from Brussels. It is under- 
stood that the heavy steel goods expected from the chief manu- 
facturers and from the Government manufacturing departments 
will not arrive for a few days later. 

THar immense sums of money are annually made by stim 
tin which in the water used in tin dressing is pretty wel 
known, but a fact elicited since the late inquiry into ways and 
means for repairing the county adit is known only to a few. 
The water which flows through the county adit contains a large 
quantity of sediment, which some enterprising individuals noticing 
some time ago, took at a low rental a piece of ground at Bissoe, 
near Devoran, where the adit discharges itself, and there made a 
number of catch pits, much after the manner of tin streamers. In 
these pits the water flowed, and being left to settle, the sediment 
remained, and this, after undergoing some other inexpensive and 
simple processes, was sold as ocre for making paints, also instead 
of lime for purifying gas, and afterwards for manure. It is stated 
that the quantity o! oie aot Soom here ais lant yest vee ees 
Enemas ar | from lls, to per 
tin streams, county adit does not gives its riches to pa. 
Bethe es, see the om, easter mente all 2 £300 
the last year by catching refuse from the first This 
fact is but another proof that if 


men amd of 

their of acquiring wealth not go 

te feeian countable for ‘ortunes. Undoubtedly there are man: 
mineral wealth in Corn 


sources of 
which may be fairly utilised.— Western Morning News, 
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DOCK GATES—GREAT GRIMSBY, AND CANADA DOCKS, BIRKENHEAD. 
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CONSTRUCTION OF DOCK GATES, 


No. IV. 

Tue old type of ction adopted in the timber gates in 
this country. was identical with that employed in similar instances 
in France. But with the introduction of paddle-wheel steamers, 
and the consequent n pce com be ptig og ry Rede we ke 
gates, a different principle of construction had to be tried, in order 

to make use of tim’ timber of the size obtainable in the market. The 
vias @f cettin Seale woods, such as greepheart, for this 
erpecial purpose, which could only be procured of limited scant- 
lings, rendered it still more imperative upon engineers to 
abandon the old system and adopt a new. In numerous cases, 
gates of a polygonal pattern were crete in which the hort 
zontal cross beams consisted of a kind of trussed girder, the 
capasabo parte of which were divided by the Gctupadiee dae 








FIC. i8. 





or more uprights, so as to present a series of panels, and bound 
The inside face 


strongly together b straps and fastenings. 
4 i anion a number of plane surfaces, 


forming very obtuse angles with one another. At present 
polygonal gates are curved at least on the inside, so that when 
the two leaves are shut they form a single curve. The amount 
of camber given to the leaf varies considerably. While usually 
between the one-tenth and the one-fifteenth of the 

chond of the are, it sometimes deviates from these limits. Care 
must be taken in determining the two radii of the curvature, 
pre Rag is insured at the three most particular 
fea, and th we These are, the pivot post, the centre of the 
and — tre post. For wooden gates the relative pro- 

of these posts are 4°5 for the near the mitre post, 

for that at the pivot post, and 7—8 in the centre, These pro- 
portions are, however, only relative. The camber given to the 
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English gates is considerable. The ratio between the width of 
opening and the camber ranges from 3 to 5, while in France it is 
never less than 5. English engineers attach great importance to 
the adoption of the curved type of dock gate, and consider 
them, in ve id of the increased difficulty in working them, more 
econumical than others, The advantages are that they can be 
constructed of timber of the scantlings procurable in 
the market. They are also, by virtue of their form, stronger 
than those belonging to a different type, such as straight gates, 
or those cambered only on the inside, and close tighter, and keep 
stauncher between the mitre posts. The disadvantages are that 
they require cambered cills, which are more expensive than 
straight ones, and, moreover, cannot be s' ed from tie 
beams extending from one post to the other right across the leaf. 
In the table annexed is shown a comparison tahoe ho quatt 
ties of material required for straight and cylindrical gates. It is 
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based upon the theory of Professor Barlow, but M. Periseé con- 
siders that the figures are only approximative, and that since 
they were presented to the Institution of Civil Engineers in 
1859, more exact data have been arrived at. Inthe English 
wooden dock gates the posts are either of oak or greenheart. 
When the latter material is used, the pivot posts consist of 
several longitudinal pieces fastened together by keys of green- 
heart, so as to constitute but one piece. Practice has proved that 
by this arrangement the necessary strength and stiffness can be 
insured. The mitre posts, which are of smaller dimensions, are 
usually all in one piece. The cross beams are either of oak or 
American pitch pine, which, while tolerably durable in sea water, 
has the advantage of lightness. They are also made of green- 
heart, as in the gates of the Mersey Docks. This latter will 
last in sea water for any length of time. All the English gates 
run upon rollers, provided with means of adjustment. The cost 
of wooden gates in England for widths of opening varying from 
5Oft. to 70ft., ranges from 13s. to 26s. per square foot of leaf ; 
equivalent to 175f. to 850f. per square metre, according as the 
width of the opening and the height of water to be retained are 
greater or less. 

Comparative Table. 























| 2 S Straight gates. |Cylindrical gates, 

= ' 2 . So Sr a 
Ratioof | $3 | S58] o> | 2 be | o. u 
camber to | £% eas 32 ak 3 gf # 

° . 2 = | 

pening | 5S | gee] BE | oe | 32 | oe | 35 
- o | a 7 if | 
lin 10 | 157°22°| 69°32 | 102-00 | 29°60 | 1207 | 26°00 | 1066 
a 154°58°| 69°94 | 92°30] 28°40] 1164 3°60 | 975 
» 8 | 151-26 70°82 2°50 27°25 1123 21°25 885 
om i 148°10° | 72°08 72°90 26°25 1092 19°00 | 801 
ne 143°80°| 74°06 | 63°30] 25°30 | 1069 | 16°66, 715 
cy fa 136°24°| 77°32 | 53°80} 24°80] 1011 | 14°50| 640 
ie 126°52°| 83°33 | 44°70 | 24°90] 1117 | 12°50, 580 
68 ..] 112°38°| 96°27 | 36-00 | 26°00 | 1250 | 10°80) 552 
»» 2°66 ..| 106°16"| 10415 | 33°30 | 28-00 | 1400 | 10°40) 558 





In 1848 were erected the wooden gates shown in Figs. 13 and 
14, at the Great Grimsby Docks. The plan is represented in 
Fig. 13, and the cross section taken through the line A, B, in 
Fig. 14. These gates belong to the straight type. The cross 
beams are all in one piece, and are strengthened by wrought iron 
ties. The entrance to these docks consists of a couple of cham- 
bers, one of which has a length of 300ft., and a width of 70ft., 
and the other is 200ft. in length and 45ft. in width. The gates 
in question are those which form the entrance to the great dock, 
and are double. The maximum rise and fall of tide is 23ft. 
The original intention in the designing of these gates was to use 
iron, but as oak was to be procured of the necessary scantling, 
that material was adopted. Strictly speaking the gates belong 
to the compound principle, since iron is largely used in their 
framework. For instance, each of the two uprights projecting 
12in. on the outside—see C, C, in Fig. 13—is furnished with six 
cast iron brackets, D, D, in Fig. 14, to receive the six tie rods 
E, E, which, together with the horizontal cross beam, form a 
complete trussed girder. Each tie is composed of three pieces, 
The middle length is of flat bar 1-8in. by 1°52in., terminated at 
each end by a fork, and the two other lengths are of round iron 
2in. in diameter, with an eye at one end and a strong hexagonal 
nut at the other countersunk in the gate posts. In order to 
take the strain off the tenons of the cross beams, the interior 
surfaces of the post present a projection of 2°28in., which serves 
as slight support to them. In addition, the posts are furnished 
with a series of wedges fastened to them in the spaces between 
the cross beams, which also serve as a resting place for them. 
The outside skin, which is of oak, is 3in. in thickness, and is 
rebated into the cross beams and posts. The latter two are 
fastened together by iron straps with arms 5in. by lin. Galva- 
nised iron bolts, F, F, in Fig. 14, unite together the skins, cross 
beams, and uprights, and pass through the entire thickness of 
the gates. When first put up each of these gates was mounted 
upon a roller fixed on the inside of the leaf, but it was soon 
found that this method would not answer, and it became 
necessary to fix another roller on the outside to balance its 
neighbour, and cause the strain to pass through the vertical axis 
of the gates. The latter necessitated the construction of a 
special cast iron box for it, which was let into the cill, and pro- 
vided with a valve expressly designed, so as to prevent the intro- 
duction of foreign substances into it. The pivot and the socket 
are of cast iron. The gudgeon has a diameter of 0'9in., and in 
the bottom of the socket a bronze ball is placed. 

The cost of a pair of these gates having an opening of 27ft. 
was £2300. This sum does not include the rollers, nor the 
hydraulic machinery, which is on Armstrong’s principle, used 
for working the gates, which was first applied in this instance. 
The gates can be opened in less than three minutes, and two 
men are sufficient to open four pairs of gates. Nevertheless, 
there is no economy in the adoption of the hydraulic system 
over the ordinary crabs, in consequence of the great cost of the 
former, which was specially adapted for these purposes. At the 
Great Grimsby Docks, it is worthy of notice that the creosoting 
the timber was perfectly successful, and enabled the wood to 
resist the action of the worms. A careful examination was made 
in 1864 of the whole of the woodwork, and it was found that 
while the creosoted timber was perfectly sound, that which was 


not creosoted was half destroyed, although its scantlings were. 


l4in. by 14in. 
The principal dimensions of the gates are as follows :— 


Feet. 
Width between side walls .. .. .. 70°00 
Height of leaf abovecill .. .. .. - SL'0d 
Length of leaf from out toout.. .. 42°00 
Total height of leaf .. .. .. 32°00 
Thickness of leaf at the middle 1°90 
Ditto ditto at pivot post ~ a6 2°00 
Ditto ditto at mitre post 1°85 
Projection of GH ww cc oe oe ce oe ce oe 1°50 
Breadth of surface of contact of the two leaves .. 0°83 


In Fig. 14 the line H represents the level of ordinary low 
water at spring tides; J, that of ordinary high water at spring 
tides; L, that of low water at highest spring tides, and K, that, 
of high water. The datum point is the level of the cill. One 
leaf of these gates weighs altogether 74 tons, and the total 
quantity of timber in it is 2190 cubic feet. Including the rollers 
and roller path the price of one pair of these gates was £2600. 

For the last twenty years all the important dock gates at 
Liverpool, at Birkenhead, and on the river Mersey generally, 
have been constructed upon the system introduced by Mr. 
Hartley. The durability they have shown, and the perfect state 
of preservation in which the greenheart timber is at present, 
have induced Mr. Lyster, the engineer-in-chief to the Merse 
Docks, to adhere to the principle of construction adopted by his 
predecessor. This may be stated to consist in the exclusive em- 
ployment of greenheart timber, the scantlings of which are com- 
paratively small. Each principal leaf or gate is, in accordance 
with this principle, composed of several subsidiary smaller leaves, 


provided with their own posts and cross pieces. Each of these 
component leaves is joined to the nding upright, and the 
whole fastened ped! with bolts and straps, waling pieces 





running on the outside from pivot to mitre post. The leaf is 
cambered on the inside, polygonally shaped on the outside, and 
has a varying thickness. The inside ide sheeting or skin consists of 
vertical planks, 2°4in. in thickness, also of greenheart, extending 
from one cross beam to the other, and fixed in longitudinal 
grooves. The cills are curved and built of masonry, and their 
camber is equal to about a fifth of the breadth between the side 
walls. The following description of the great gates of the Canada 
Docks, Liverpool, will be found interesting. They are illus- 
trated in Figs. 15 to 21, which include details, and constitute in 
fact, complete working drawings. 

The width of these gates, which were erected in 1857, is con- 
siderable, and measures between side walls 100ft. They are 
double, and placed at a distance apart, which constitutes a 
chamber of a length of 492ft. The recesses are curved similarly 
to the gates, and their greatest depth is 7°54ft. At low water of 
ordinary spring tides the cill is exposed to a depth of 1ft. and to 
a depth of 2°6ft. at the lowest tides. Yet in spite of this the 
cills of the Canada Docks are lower than any other belonging to 
the Liv l docks. If the cilis were placed at a lower level, 
they would be constantly liable to be covered by the fine sand 
and silt which the river frequently deposits, while at present they 
are swept clean at low water. The point of the cill is at a dis- 
tance of 19°02ft. from a line at right angles to the side walls, and 
passing through the centres of the two pivots. Each leaf is com- 
posed of four panels of nearly the same breadth, that is, there 
are three intermediate posts placed nearly at equal intervals 
between the pivot and the mitre posts. The total height of each 
leaf is 35:58ft., but at the upper portion there is a length unpro- 
vided with sheeting, which reduces the actually available height 
to 29°61ft. The skin is placed only on the outside, and is 2°4in. 
in thickness. In Figs. 16 and 17 are shown the horizontal cross 
beams C, extending from one post to the other. They consist 
of six series, are spaced unequally, and are of different dimen- 
sions ; they consequently leave voids, or vertical spaces between 
them, and the arrangements is as follows, commencing from the 
lowest cross beam, No. 1 :— 








1, Cross beam formed of twelve pieces, placed six in Feet. 
depth, and two in breadth co ce co ce ce co 7485 
Space in which sluices are placed .. .. «oe «2 «oe 1430 

2. Cross beam formed of eight pieces, placed four in 
depth, and twoin breadth... .. .. eo ce co 4°362 
Space including skin .. .. «oc co es co oo es 1920 

8. Cross beam formed of six pieces, placed three in depth 
and twoin breadth .. ss «+ «oe os eo ce 2°853 
Space including skin .. «+ «0 se se oo «+. ee 87030 

4. Cross beam formed of four pieces, placed two in depth 
and twoin breadth .. .. «c of of «oF co oo  2°296 
Space including skin .. +s «se 6 «6 of «8 ef 4°396 

5, Cross beam formed of four pieces, placed two in depth 
and twoin height .. .. . «+ 8 «© oc oe eo 17900 
Height of leaf with sheeting oo ce ce ee 29°622 
Space above without sheeting .. .. « «+ os oe 4°885 
6. Cross beam in one single piece .. .. co cc co 23063 
Total height of leaf .. - 35°588 


Each series of cross beams is strengthened on the outside by a 
waling piece C (see Figs. 16 and 17), which is in one length, and 
extends along the polygonal surface of the gate until it joins the 
posts. These six waling pieces have a thickness at the middle 
of lft. 3in., which diminishes to nearly half at the ends. The 
depth of these strengthening pieces 1s lft. 10in. for the first two 
series of cross and is reduced to 1ft. 6in. for the others, 
and to 1ft. lin. for the top cross beam. The bottom of the leaf 
is provided with a furring piece of greenheart lft. 5in. in depth, 
which comes in contact with another similar piece of greenheart 
with which the cill is furnished. The radius of curvature of the 
cill is 114°8ft. 

If a horizontal section of the leaf be made at the lower part, 
the several thicknesses will be as follows :— 


Feet. 

At the right of pivot post 4. oc «co cc co te cc cf 388 
Ditto ditto first intermediate post .. .. .- «+ «. 2°40 
Ditto ditto second ditto at centre of leaf .. .. 2°18 
At the right of third intermediate post .. .. .. «+ «+ 2°18 
Ditto ditto mitre ditto ‘ eo oo 1°70 


The interior surface of the leaf is vertical for the whole height, 
and curved to a radius of 96°43ft., so that the chord line joining 
the inside edge of the pivot post with that of the mitre post has a 
length of 56°08ft. in a versed sine of 4°16ft. On the outside, the 
three intermediate posts, as well as the mitre posts, diminish in 
thickness from the level of the third cross beam to that of the 
top one in the following proportions :— 


Thickness above first intermediate post .. .. «. «+. +. 1°80 
Ditto ditto second ditto eo 0c cc co of 100 
Ditto ditto third ditto oo ce e. 1°40 
Ditto atthe mitre post .. 2 «ws « ec co oe 118 


All the horizontal cross beams are cambered on the inside but 
straight on the outside between the posts, with the surfaces of 
which they are flush. It results from this diminution of thick- 
ness in the posts that the radius of 96°14ft. at the bottom varies 
in length until it reaches 124°64ft. at the top, since the surface 
of the leaf becomes flatter in proportion to the height. 

The pivot post has a depth and breadth of 2°40ft., and a total 
height of 37°22ft., which places the summit at 0-9ft. above the 
highest cross beam. The upper pivot has a diameter of 1°9ft., 
and is furnished with a cast iron cap, upon which is fixed the 
iron collar. At the lower end the post is furnished with a 
bronze socket. The post is composed of four pieces halved into 
each other, two of which are rectangular in shape, and the other 
two cut so as to form a quadrant. They are fastened together by 
three rectangular keys of greenheart, fitting into longitudinal 
grooves made in the separate pieces, and by three series of iron 
bolts. The first of these, 1*12in. in diameter, joins together the 
rectangular pieces, and serves at the same time to connect the 
iron plates and straps, which are sunk flush into the wood on both 
the outside and inside. The second, which is in two rows dis- 
posed across the first, connects each of the rectangular pieces with 
its curved neighbour. All heads of bolts and nuts are counter- 
sunk. The third series of bolts, 2°04in. in diameter, fastens the 
horizontal cross beams to the post. Holes are bored in the cross 
beams through which the bolts are passed, and held in place by 
a key driven through a slot. In addition, the projecting end of 
the bolts is secured by a nut countersunk in the back of the post. 
The face of the post which receives the cross beams is cut so as 
to form a series of notches, and the connection with the cross 
beams is further strengthened by distance pieces, fixed to the post 
in the vertical spaces between them. 

The mitre post is all in one piece, and at any point in its lower 
half has a square section of 1'7ft. Its inside edge is bevelled off 
so as to reduce the breadth of the surface of contact with the 
post of the opposite leaf to 0°74ft. At the upper end, the depth 
of the post is reduced to 1°33ft., while its breadth remains con- 
stant. It is furnished at top with an iron hvop, provided at the 
end with projections sunk in small hollows, so as to enable them 
to be seized with nip and the faces of the two posts brought 
into close contact. At the lower extremity the hoop is of bronze. 
The connection between the mitre post and the cross beam is 


made in a manner similar to that described for the pivot post. 
The iron plates, and bolts are of the same dimensions, and 
all arranged in precisely the same manner. ll the intermediate 





posts are formed of two half-posts, each of which consists of two 


rec pieces. When the leaf is being built the half-posts 
are put together, and their vertical connection made good by 


halving the timbers. They are held together laterally, partly by 
the particular form given them and partly by the bolts which 
fasten them. These posts are 36°57ft. in height, and have a 
breadth of 2°6ft., where they join the pivot post of 2°2ft. in the 
centre, and of 2°0ft. next to the mitre post. These three 
intermediate posts are connected by cast iron hoops at top and 
by similar bronze ones at the bottom. The wrought iron 
plates and straps which join the cross beams with the posts are 
all countersunk. They have a breadth of 6°4in. and a thickness 
of 1‘2in. The first cross beam is furnished with a strap having 
three horizontal branches joined by a strong flange to a vertical 
branch. The cross above are furnished with only two 
horizontal branches, and the strap takes the form of G, and at 
the right of &. All the horizontal branches are pierced with 
four holes, bevelled out so that the exterior rim is countersunk 
into the timber. On the inside of the leaf, and on the face of 
the five cross beams counting from the lowest, the iron straps 
have a breadth of 4°8in., and are connected with the waling 
pieces on the outside by bolts having a diameter of 2in. The 
several pieces composing an entire cross beam are joined together 
by vertical and horizontal bolts whose diameter is 1°52in. The 
shackles, to which are fixed the working chains, are placed at a 
height above the cill of 4°59ft., and at a distance of 4°59ft.also from 
the end of the leaf, close to a point, at which there are some strong 
fastenings of wrought iron. 

Each leaf is supported on two rollers—see Fig. 18—which are 
placed, one at a distance of 23°49ft. from the pivot post, and the 
other at double that distance. The breadth of these rollers is 
1-00ft., but their diameter varies with their position. That 
which is the farthest from the centre of rotation has a diameter 
of 3°2ft., and the other of 2°8ft. The roller bed in the chamber 
is placed 3°20ft. below the edge of the cill, and presents to the 
right of the pivot and the rollers a series of projections 
terminating at each end in inclined planes, so as to protect as 
much as possible, the movable parts of the gates from the 
action of the sand. Thus the socket of the pivot is raised 1-2it., 
and the roller path is placed upon knobs, of which the height, 
together with that of the cast iron rails, is also equal to 1°2ft. The 
axles of the rollers are thus somewhat higher than the lower face 
of the leaf, which has thus to be cut away to give them free play. 
In order to reduce the depth of this cutting, the rollers are set 
a little towards the inside, which also enables them to be lifted 
into a box furnished with two adjusting keys, and placed between 
the first and second cross beam. The roller path has a par- 
ticular form. Between the upper surface, the breadth of which 
is 1*lft., and the sole, which has a breadth of 2°8ft., there are a 
number of spaces or hollows, communicating with the surface of 
the path, so that any sand which may accumulate falls through 
them and is thrown clear of the moving parts. To each leaf 
there are two sluices fixed to the right of the space which is 
situated between the lowest two cross beams. The width of each 
sluice is 5ft, They are made of cast iron, with guides of bronze. 
The lifting rods are double, as far as the level of the top of the 
leaf, where they are joined together in one piece. The concave 
form of the outside surface of the gates prevents them from being 
liable to injury from passing vessels; butas a further precaution, 
vertical fender pieces are bolted on to the longitudinal waling 
pieces in front of the intermediate posts. These timbers are 
square in section and are of pine, since they have no strain to 
resist, and moreover do not extend to a greater depth than two- 
thirds of the height of the leaf. In Fig. 18 is shown the foot- 
bridge, which is 7in. above the level of the side walls, and has a 
width of 4°29ft. over the whole length of the leaf. It is sup- 

rted on cast iron brackets, fixed at intervals on the upper cross 

8, and provided with a couple of hand rails. These consist 
of ten wrought iron posts, with chains slung between, one at the 
top and the other about half way. The chains are fixed to one 
of each post and hooked only to the other. The posts rest in 
small shoes fixed by gudgeons. This arrangement, which is 
general in the Mersey Docks, affords great facilities for dis- 
mounting and replacing the bridge when required. 

The Figs. 19, 20, and 21, show the general plan and details of 
the hydraulic machinery which works the gates. The accumu- 
lator, Fig. 21, which is placed in an adjoining tower, furnishes 
the motive force for all the machinery of the Canada Docks, and 
is fed by a steam engine. The opening and shutting of the gates 
is effected in three minutes, with the assistance of a couple of 
men and the accumulator. Should the latter appliance be un- 
available, the same operation can be accomplished in fifteen 
minutes by eight men anda hand pump. The following are the 
principal dimensions of the accumulator, shown in Fig. 21, 
which was recently put up at Birkenhead ;:— 

Interior diameter of vertical cylinder .. .. «2 «se « " 
Height of water in cylinder eo ce ce ce oe oe 


Diameter of pistom .. «2 «0 cc co co cf ce ce 144 
dome above piston .. .. «+ «+ «+ os 12°00 
Height of ditto ditto oo ee 17°05 


Weight of ditto and ditto (tons) ¢: a a 


The effective pressure amounts to about sixty atmospheres. 
On referring to Figs. 19 and 20, it will be seen that the hydraulic 
machine, which is en the Armstrong principle, is composed of 
two separate horizontal single-acting cylinders, A and B, one of 
which is provided for the opening, and the other for the 
shutting, of the gates. The water is admitted into the cylinder 
A by the pipe T and valve E, which is regulated by the handle 
M. By the same movement of this handle the outlet valve of 
the other cylinder is opened, and by the reverse motion the 
water is admitted into the cylinder B at the same moment that 
the outlet valve S of the cylinder A is opened, which is emptied 
by the pipe V. The hydraulic pressure sets in motion a piston 
provided with a couple of pulleys at one end, which are connected 
by chains with a couple of similar pulleys fixed at the other end 
of the cylinder. The stroke of the piston imparts a movement 
to these chains, which, by means of a vertical shaft is commu- 
nicated to the gates. The return stroke is effected by the 
counterweight P. The whole of the apparatus is placed in a 
chamber below the ground in the neighbourhood of the side 
walls. The accumulator is supplied in a constant and uniform 
manner by pumps worked by steam power. To effect this the 
piston.of the pump has a rod, the section of which is equal to 
half that of the cylinder, so that it results from the particular 
arrangement of the pump, that at each stroke of the piston back- 
wards or forwards, the water is forced into the accumulator in a 
quantity which is a function of the half section of the cylinder. 
The lines P, Pi, V, Vi. in Fig. 17, are respectively the height of 
high water spring tides, low water spring tides, high water 
ordinary tides, and low water ordinary tides. The datum is in 
all cases the level of the cill. The weight of all the movable 
part of a leaf is composed as follows :— 


Tons. 

~~ 36 ~'S6 bs" 0g ‘te 00 ce oo a 
TIA, fee) soot cenin: Gots 
Rollers, straps, sluices, dc. .s «. os oe 1200 
Total weight .. .. 185°05 
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Putting the weight of greenheart timber at 70 1b. per cubic 
foot, thee solidity of each leaf will cube out at about 3520ft. In 





order to verify this calculation in gross, we give the detailed 
quantities :— 
Six tiers or series of cross beams .. .. .. «. «+ e+ 207321 
Seven waling co 0c ce ee os, co co ve co SO0°44 
One pivot os ce 00 4s se «0 Oe lee) a cee 
One mitre ditto .. .. .. «+ «8 «os «8 «8 of of 98°86 
ee ) oo ee 0c ce of cc co Seee 
One ditto itto (2) ee 0 cc ce eo se oh Sa 
One ditto ditto (3) oo se eo co eo co ht ueeee 
Inside S .O6:-pe..a0 we oe ce os se 366" 
Vertical dist pieces bet waling pieces, foot- 
bridge, Ge... 22 os ce os ce ce ce ce co oo LAlDt 
One furring piece along cill .. .. os «+ os «6 of 85°31 
Cubic feet of timber ,. - 3503°41 


The detailed estimate of the ironwork will work out as 


follows :— 





Ths. 

Twenty iron straps and bands for connecting the posts 
and the framework of the gates .. .. .. «2 «+ eo 4,050 
Forty-eight straps for intermediate posts .. «. .. «- 1,450 
760 bolts and ties of wroughtiron .. .. «+ «+ «+ «+ 15,750 
Five wrought iron plates .. .. «+ 8 «+ «+ «+ «+ 5,625 
Two rollers and their fixings .. .. «ss «+ «+ «+ oe 41,275 
One collar and cap on pivot post .. «- «+ «+ «+ «. 1,680 
Four hoops of cast iron for the other posts .. 562 
Four ditto bronze ditto eo se 562 
Two sluices and rods, guides, &c. .. .. 6,300 
Hlandvall, OG... «co co 00" 0 cc co ce cc ce ce Spee 
Total weight .. .. 40,854 


The total cubical contents of the leaf may be put equal to 
3520ft. Under ordinary conditions of immersion, the submerged 
portion of the leaf sinks as far as the level of the upper surface 
of the fourth cross beam, and its volume is equal to about 
2860 cube feet. The pressure upon the pivot and each pair of 
rollers is equal to fifty-four tons, or about eighteen tons for each 
roller. If in the estimate we include the hydraulic machinery 
for working the gates, the hand pumps, the roller beds and other 
parts fixed in the side walls, the price of one pair of gates is 
£7200, including the usual 10 per cent. for contingencies. This 
gross total may be thus subdivided :— 








Description. | Quantity. Price. Total. 
8. d. £ d. 

Greenbeart timber .. .. .. «+ |358lcub.ft.| 13 10 2442 5 6 
Iron strapson leaf ,. .. 16,357 Ib, 0 3} 218 0 0 
Bolts ditto oe ee 15 750 Ib. 02 _181 56 0 
Cast iron ditto oe oe 18,900 Ib. 0 lj es 9 
Bronze ditto es ee 742 Tb. 16 5513 0 
Two cast iron roller paths + 62,500 Ib, 01 | 260 8 4 
Socket and pivot ee | -_ 80 0 0 

1319 5 








Tie rods and plates in side walls :. | ia a 





One leaf .. ce 00 06 ce 6s — _ 3300 0 0 
Two leaves .. oo ce se «0 +e _ _ | 6600 0 0 

Moving machinery, including chains, | 
pulleys, and gear .. .. « -- — | 600 0 0 
ae sate 7200 0 0 


Total cost .. .. “| 


THE ROYAL SOCIETY. 
In a note on the wide-slit method of viewing the solar promi- 
nences, which Mr. Williara Huggins presented at the meeting on 
January 23rd, Dr. Hirst in the chair, he said that the plan of 
limiting the field of view to the part of the spectrum corresponding 
to the refrangibility of the light of the prominence, as as the 
employment of a ruby glass, was of value when the air is not favour- 
able, or when a s oscope of small dispensi wer is used. Mr. 
John Stehause’s contributions to the history o' fhe Orcins deal spe- 
cially with the amido-derivatives. Professor Owem communicated 
another chapter on the fossil mammals of Australia. He entered 
upon a description and determination of the fossils referable to 
the family of kan The large extinct species received 
further elucidation of their specific distinction from any known 
living oe and he gave his reasons for referring two of 
these to distinct subgenera of Macropodide. At the meeting 
on the subsequent Thursday, Mr. George Busk in the chair, a 
paper by Mr. H. Charlton Bastian was read on the origin of 
Bacteria, and on their relation to the process of putrefaction. 
The experiments of the author have led. him to the conclusion 
that two of the views advanced by M. Pasteur in 1862 on the 
subject are untenable. They are these: (1) that the putrefaction 
occurring in certain previously boiled fluids after exposure to the 
air was due to the contamination of the fluids by Bacteria, or their 
germs, which had before existed in the pone. bea and (2), that 
all the organisms found in such fluids have been derived more or 
less immediately from the reproduction of germs which formerly 
existed in the atmosphere, the whole, the author’s arguments 
combat the notion of the danger of infection from the atmosphere, 
showing, on the other hand, that the Bacteria are evolved de novo 
in the fluids themselves. Mr, Bosanquet exhibited an elaborate 
keyboard, an instrument for the control of all systems of 
tuning other than the ordinary equal temperament. ‘On the 
Composition and Origin of the Waters of a Salt Spring in Huel Seton 
Mine, with a Chemical and Mi ical Examination of certain 
Rocks of its Vicinity” was the title of a paper by Mr. J. A. 
Phillips. Huel Seton copper mine is situated about one mile 
north-east of the town of Camborne, Cornwall, about three miles 
from the coast. The workings are in “‘Killas,” or clay-slate, and 
the saline matters, of which an analysis is given, issue at the rate 
of fifty gallons per minute. The inference is drawn that this and 
similar springs are in more or less direct communication with the 
sea, and that they are either the result of infiltration of sea- 
water through faults, or are true and independent sources, which, 
before being tapped below the sea level, had found their way to 
the ocean through faults or channels. The presence of chloride of 
ammonium, sulphate of calcium, and other substances not 
originally contained in sea water, are explained by et ye of 
it over granite and clay-slate, where the common salt and the 
sulphate of sodium are decomposed. A portion of the potassium 
- the sea water appeared to have been replaced by the lithium of 

e granite. 

At the meeting on the following Thursday, Sir George Biddell 
Airy, president, in the chair, a memoir on the ‘‘ Osteology of 
Hyopotamide” was presented by Dr. W. Kowalevsky. The 
question at issue in connection with this important subject seems 
to be this :—if we go back two pg ewegtnne A i and we 
meet there with, say, a hog or hippopotamus having two or four toes 
on the ground, and we find in our present period a similar animal 
with two toes on the ground, is it to be assumed that this latter 
one was derived from the two-toed animal of the former period 
or from the four-toed animal? On the surface one would 
ey derive it nga ing? two-toed hw Fm in = instance 
proves the contrary. e diagrams exhi very clearly demon- 
strated how during ages it came to pass that the four toes of its 
progenitor left but two toes distinct in the stag. There was an 
encroachment of the one toe on the link of its neighbour, which, 
while it made the one stronger, deprived the other of its support. 
It is the principle of annexation which caused the two middle toes 
to usurp the p of the four, and it is a remarkable statement 
that this adaptive of ion of the four limbs is 
decisive as to the prolonged existence of the species. Animals 
with the inadaptive modifications were top wg and have ceased 
to exist The paper was read by Professor Huxley, Sec. R. 8. 
An addition to the “ 8 of Belgium” was furnished by 
the Rev. 8. J. Perry. ‘The Right H C. Childers 





atcobinel te Sie Biddell mumbled 
ssanuhese Sr hio tuoi cuicbed canter okt ios ot he tee 


ae et 


Society. At the next meetings, on February the 13th and 20th, 
Rear-Admiral G. H. Richards, C.B., vice-president, in the chair, 
a paper of a purely mathematical nature, by Professor A. C. Cayley, 
was and Orthognal Surfaces.” Mr. 


Curvature : 
Guthrie’s paper, “‘On the New Relation between Heat and 
,” points out that the inductive decomposition of a body 
in a neutral electrical condition undergoes a modification 
when that body is considerably heated. M. Des Cloizeaux contri- 
buted a memoir ‘‘ On a New Locality of Amblygonite, and on 
Montebrasite, a New Hydrated Aluminium and Lithium Phos- 
— ” Mr. Moseley’s paper, “‘On the Anatomyand Histology of the 
d Planarians of Ceylon,” brought to light that against all expec- 
tation ,it had been ascertained that marine specimens have a more 
fully developed nervous system than fresh water, and more still than 
terrestrial species. The marine specimens brought over from 
Ceylon were excellently preserved in absolute alcohol and chromic 
acid. On Februarythe 37th Mr. Wm. Spottiswoode, vice-president, 
in the chair, a remarkable paper was read by Dr. Hubert Airy, “‘On 
Leaf Arrangement.” The author, following the road indicated b: 
Darwin, endeavoured to showthat the whorled and = types, suc 
as wenow generally meet within nature, can betraced back toasimple 
type of leaf arrangement, and that this is the two-ranked arrange- 
ment exemplified in the whiskers of the horseradish. The 
way in which the author explains this change into more compli- 
cated orders to have been brought about leads to the supposition 
that, say, by the influence of cold, a contraction and atwist were 
brought about, which naturally threw the primitive order out of 
gear, and gradually brought about such disposition of the leaves 
as is met with in shoots of acacia, the dandelion, the houseleek, 
and in the head of the sunflower where the twist is distinctly 
visible in the arrangement of the seeds. One spiral order may be 
made to pass into another by a twist of the axis that carries the 
leaves. Dr. Airy exhibited an experiment with a number of 
spheres, representing embryo leaves, which were fitted in two 
rows in alternate order (4) along opposite sides of a stretched 
india- rubber band. On giving the band a slight twist, so as to 
initiate the direction and letting go the band, the two rows of 
spheres rolled up with a strong twist into a tight complex order 
similar to what is met with in existing natural arrangements. 
In many plants there is an actual transition from the order 4 to 
an order more complex to be found. In the spanish chestnut, 
laurel, nut, and ivy, the complex order is visible in the 
buds that occupy the most exposed situations, while the simple 
4 order is retained in the less exposed lateral buds. 

At the meeting on Thursday, March 6th, Sir George Biddell 
Airy, president, in the chair, a paper *‘ On the Vapour-density of 
Potassium,” by Mr. J. Dewar and Mr. W. Dittmar, was read. 
This opens a series of research of a very delicate nature, pecu- 
liarly interesting to chemists. The special difficulties which had 
to be overcome were involved in the endeavour to answer the 
following questions :—(1) Is it possible to convert potassium into 
a gas of one atmosphere pressure at any of the constant tem- 
peratures at present at command? (2) Is it possible to generate 
— potassium vapour, and to keep it from getting oxidised? (3) 

upposing a definite volume of anak vapour to have been procured, 
how can its weight be ascertained ? 

After a succession of failures the authors arrived at a workable 
process, and they purpose, if ible, to ascertain the densities 
of the iodides of cwsium, rubidium, and potassium, these being, 
according to Bunsen’s experiments, the most volatile of the 
haloids of the alkali metals, 

The next paper read was by Mr. J. Spiller, ‘‘On new Sources of 
Ethyl and Methyl Aniline.” The dye which the author exhibited, 
together with some coloured skeins of silk and cotton, was ob- 
tained from what is known by the name of ‘*‘ Hofmann gum,” a 
residual product formed in the process of manufacturing the 
Hofmann violet. The furnishes a large quantity of methyl- 
aniline by destructive distillation. After it has been kept fused 
for some time to drive off nearly the whole of the enclosed water, 
it is charged into an iron still, either with or without the addi- 
tion of roughly powdered charcoal, and then submitted to a 
greater heat over a coke fire. An oily body of nauseous odour 
soon commences to come over, and the distillation may be safely 
carried on until the product amounts to half the weight of the 
gum eT employed. Small quantities of water and ammonia 
commonly appear, together with a little permanent gas, but ape 
tically the oil and residual pitch may be said to be the sole re- 
sultants of the operation. This oily body is methyl-aniline, and 
when purified by rectification in phe retorts becomes nearly 
colourless, boiling at 200 deg. Cent., and rising only a few degrees 
above that point towards the end of the distillation. When acted 
upon with arsenic acid, at or near the boiling point of the mix- 
ture, it furnishes a violet of somewhat red shade, which may be 
employed as a dye; and the oil gives colours of varjous tints 
when treated with other oxidising agents, according to the usual 
reactions of methyl-aniline. The dye will probably come shortly 
into the market. The naturalist attached to the “‘ Challenger” 
exploring expedition sent a communication ‘‘ On a new Genus of 
Amphipod Crustaceans,” which was picked up by the trawl that 
was sent down to a length of 1090 fathoms on the 28th of Janu- 
ary. The genus of the hitherto unknown animal has been 
christened 7’haumops, nov. gen. 

At the meeting on Thursday, March the 13th, Mr. Wm. Spottis- 
woode in the chair, a “‘ Note on Supersaturated Saline Solutions,” 
by Mr. Charles Tomlinson, was read. It contains a justification of 
his gery according to which crystallisation can set in by 
the addition of oil, without there being a nucleus, as MM. Gerner 
and Violette have supposed, in the addition of a salt of the same 
kind as that contained in the solution. His position will be 
understood from the following statement made in 1871 :—‘‘A 
solution of two parts of Glauber’s salt to one part of water was 
boiled and filtered into three flasks, which were covered with 
watchglasses and left until the next day. A drop of castor oil 
was then placed upon the surface of each, it formed a lens which 
gradually flattened ; but there was no separation of salt, even 
when the flasks were shaken so as to break up the oil into small 
globules . . . If, while the flask is being turned round, a 
sudden jerk be given to it, so as to flatten the globules against the 
side into films, the whole solution instantly becomes solid.” Dr. 
James Jago contributed a paper on “‘ Visible Direction,” in which 
he endeavoured to show that, having been tracked backwards to 
the optic nérve, it is a function of that nerve’s terminal direction 
being identical with it at the centre of the optic disc. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


CONTINUOUS BRAKES. 


Srr,—In your last week’s edition you copy Mr. Fox’s remarks 
on the ‘‘ Electric ke,” and as in some ts his objecti do 
it and me an injury, will you kindly insert the following in reply ? 

1, The batteries are now being made of copper, with leather 
porous cups to prevent breakage ; but even if one cell or more 
should break, it would not interfere with the working of the other 


es. 

2. The brake, if desired, can be applied to the locomotive, and 
power increased in proportion to weight by making the magnet 
coils larger. 

3. The magnets as used are not the same size, consequently not 
the same power, all that was aimed at being to have either of 
them sufficient ; but in a lot they would be all alike. 

4, The axle wasit is true because, being found to be rough 
and concave, it was turned to make an even bearing for the clutc’ 

Lastly, in stating how far it fills his thirteen requirements, he 
says it does not admit of cars being slipped. As the whole plan of 
the brake was to allow of this being done, it is only necessary to 








say that it can and is being done daily in America, simply re- 


ey special arrangement of wire when desired. 
32, Lembard-street, London, W. CHarin. 


March 19th, 1873. 


Sm,—Mr. Fox, in his paper on “‘ The Westinghouse Brake,” as 
reported in THE ENGINEER of March 7, refers to the efficiency of 
the brake being impaired, in trains of more than ordi length, 
by the increased distance the air has to travel and the larger 
number of cylinders it has to fill. 

Now wo it not be advantageous, in order to meet a case of 
this kind, to apply to the guard’s van, to be placed at the rear end 
of the train, an air pump and reservoir similar to that attached 
to the engine, but worked from one of the axles of the van? the 
pressure of air could be easily kept up while the train was run- 
ning, and if there should be any loss of pressure during stoppages 
it would be recovered in time to be y for the next stoppage 
under any ordinary circumstances, 

At any rate it would form a valuable auxiliary to the main 
brakes worked from the engine in cases—such as excursion trains 
— where the train was too long to be efficiently supplied with air 
from the engine alone. 

How many accidents might have been averted had sufficient 
brake power been applied to all trains needing it? The subject is 
one deserving the serious consideration of all persons concerned in 
the management of railways. The Westinghouse brake — 
to be one of the best that has yet been introduced, and I should be 
happy to see its further development by some of our locomotive 
superintendents and F. N. T. 

-ortglenone, March 16, 


ers. 
873. 





PHOSPHORISED BRONZE. 

Sim,—Your esteemed and widely-circulated paper contains (in 
No. 896, of the 28th February) an article on ‘‘Phosphorised 
Bronze for Cannon,” which it is impossible for me to leave un- 
answered, The facts as to the trials at Bourges, and the state- 
ment as to the consequent conclusion of the commission, are abso- 
lutely and entirely erroneous, and your good faith has evidently 
been surprised. Firstly, only one trial has been made, so far, in 
France — that at Bourges; secondly, in that trial, after 500 
rounds at the ordinary charge of 550 grammes of powder and a 
shot of 4 kilos.—during which the greater hardness of the phos- 
phorised gun was proved— at a charge of 1250 grammes of powder 
and a shot of 12 kilos. ; both guns were enlarged at the breech, 
our phosphorised alloy having purposely been made, as officially 
announced to the commission, so as to behave like ordinary 
bronze, and give premonitory symptoms of deterioration. At the 
second round—with 1500 grammes of powder, and a shot of 
16 kilos.—the ‘‘ ordinary bronze” gun burst explosively into six 
or seven pieces; while the phosphorised bronze gun, havi 
passed through this series, burst at the second round, wit 
1750 grammes of powder and a shot of 20 kilos, A greater number 
of pieces were projected, but on examination it was seen that the 
shot had jammed in the bore, in consequence of the previous 
enlargement of the breech. These figures need no commentary. 
Allow me to add that internal evidence proves that your source of 
information was the same as that of the French paper La Liberté, 
und to enclose a number of that paper containing my refutation 
of the false figures produced—a refutation admitted as correcting 
** a few inexactitudes.” As you very correctly say, the question 
of priority of invention has ae interest. It has, more- 
over, been too yey discu for me to care to return to it ; 
but the mere fact o the French Government undertaking, in 
1872, trials with the process of Messrs. Montefiore and Kinzel, 
which, according to Mr. Rusbyhad been fully tried in 1864, kept 
perfectly secret, and found to have utterly failed, is, I think, a 
sufficient answer. 

I trust that you will give publicity to this, so as not to leave 
unanswered assertions which have already been made and refuted 
elsewhere, and which, re-produced with the authority of your 
paper, are calculated to do the inventors the greatest harm. 

G. MonterioreE Levi, C.E. 

Brussels, March, 1873. 





ECONOMY OF FUEL. 

Srr,—I have read with very great pleasure in your paper the 
last few weeks your articles, and the letters of your correspond- 
ents, on the subject of economy of fuel: I have thought you may 
be pleased to hear what we have been doing at these works in that 
direction. In consequence of the very high price of coals I was 
induced about three months ago to try one of Stanley's patent 
furnaces in our large bar mill. This furnace, I am happy to say, 
has been heating piles for large angles and general mer t iron 
ever since to our entire satisfaction, effecting a saving in coals of 
30 per cent. to 40 per cent., and 2 per cent. to 3 percent. saving in 
the waste of iron. Seeing the result so good in the bar mill, I 
altered one of the furnaces in the large plate mill, and this furnace 
has been heating piles for plates from 6cwt. to 3 tons, with as 
good a result as that in the bar mill. On finding the furnaces 
working so well for plates we altered one in the small plate mill 
with the same good result. This week I adapted the principle to 
puddling, which is doing better than anything I have ever seen, 
using only 12 cwt. of coals to the ton of iron. 

The ashes made at these furnaces are 75 per cent. less than the 
ordinary furnaces ; everything is burnt up that is burnable, so 
that no good breeze n ‘o on the ash mount, J. JEAVONS, 

London, March 14th, 1873. 





LOCOMOTIVES FOR STEEP GRADIENTS, 

Simr,—A great deal of talk is going on just now in Switzerland 
regarding fe capabilities of locomotives working on gradients of 
5 per cent. and 7 per cent., and it is confidently asserted that 
there will be no difficulty in working trains with a moderate load, 
at a speed of 20 kilos. per hour on such gradients, with loco- 
motives constructed on what is here called the double bogie 
principle. : 

I know something about gradients of 4 per cent., but I 
have no experience of anything greater, and I have not been able 
to fall in with any Swiss engineer who can enlighten me on the 
subject. 

In Switzerland there are several lines which have gradients of 
1 in 50 and 1 in 40, and there are those in construction which are 
to be 1 in 30 and 1 in 20, and the confidence with which they are 
discussed seems to reflect severely on the ingenuity and daring of 

tnglish engineers. ‘ ; 
a constant reader of your ape I have not discovered any 
communication bearing on the class of . which will effectively 
work such severe es, and I make the inquiry, trusting that 
you or some of your many contributors may furnish the informa- 


ti 
vt ing half a mile, or even a mile, on a 


It is not a question of wor 
gradient of rin 20, but being able to undertake the hauling of 


ordinary goods and passenger trains, starting from stations which 
have not more than 1000ft. of level, and ascending for S000ft. or 
9000ft. in length till the next station is reached, and so contin 
for six or seven miles, and all the while encountering curves o’ 
800ft, and 1000ft. radius, : : 

The difficulties seem great, but they are lightly treated, and it 
is for this reason that I am anxious to know where 1 in 20 
gradients are, their length, and the class of ry 

» GIBBON, 





Ir appears from the Army Appropriation Account for the finan- 
cial a 1871-2 that the net expenditure under the Act of 1860 





authorising fortifications at arsenals and ports has amounted to 
£6,394,110 down to September 30, 1872, 
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PUBLISHER’S (NOTIOE. 

*,* With this week’s number'we publish our “ Portfolio of Working 

Drawings,” No. LXIII.,\ representing “ General A 
Locomoti: ‘kshops. 


~ of Small ive Wor: ” Each number, as i by the 
publisher, will contain this and are re- 
quested to notify the fact to him they not receive it. 











TO OOBRESPONDENTS. 


*," We cannot undertake to return drawings or manuscripts ; we 
must therefore request our to keep copies. 

«" In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
a and eoree rm - — in this — must, in all 
cases, be accompan y @ large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

B. B.—A letter lies at our office for this 

W. W. 8.—A letter lies at our office for this 

exchange 





BomBay.—Received a bill of for £1 5s. 62. Will the sender furnish 
the publisher with his name. 
A SuBScRIBER.—An 18in. screw is rather small for such a boat. It wil 
work, however; but we hold that for very shallow draught launches 
are much better than sinall screws. 





PRACTICAL TREATISES UN SHOP PRACTIVE. 
(To the Editor of The Engineer.) 

Sir,—Can any correspondent tell me what are the best tical 
treatises on the working of metal in the vice and lathe ~~ 
&c., and the management of the tools employed as applicable toa 
workshop ? A. BE. 

March 13th, 1873. 

[ We are not aware of the existence of any good books on the subject. There 

are several treatises on turning, however, which are good.—Ep, E.] 
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be made, THE ENGINEER is registered for transmission abroad. 


FOREIGN SUBSCRIPTIONS. 

In consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. ' Subscribers paying in advance, 
at these rates, will receive THE ENGINEER weekly, and post free 

Subscriptions sent by Post-office Order must be accompanied by a letter of 
advice to the publisher. 
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*," The charge for Advertisements of four lines and wnder is three shillings ; 
and, when the advertisement is under one inch in depth, each line after- 
wards, ninepence. The line averages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. All single 
—— Jrom the country must be accompanied by stamps in 

ADVERTISEMENTS CANNOT BE INSERTED UNLESS DELIVERED BEFORE SIX 0’CLOCK ex 

Taurspay Evenine ix gacn Weex. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. y sarang Riche ; ali 
other letters to be addressed to the Editor of Tuk ENGINEER, 168, Strand. 





MEETINGS NEXT WEEE. 

Society or Encingers.—Monday, March 24th, continued discussion on 
Mr. Fox's paper, ‘‘ On Continuous Railway Brakes.” 

Tue InstTirvTIon or Crvit Enornerrs. -Tuesday, March 25th, at 
4 <4 on the Mont Cenis Tunnel,” by Mr. Thomas Sopwith, jun., 

. Inst. C.E. 

Society or TeLecraPH Ewnoineers.—Wednesday, March 26th, at 
7.30 p.m.: ** Ona Method of T Short Lengths of Highly Insulated 
Wire,” by Professor Fleeming Jen! F.R.S.; “On Certain Points in 
Connection with the India Government Telegraph,” by Mr. W. E. Ayrton, 


THE ENGINEER. 


FRIDAY, MARCH 21, 1873, 


THE END OF THE STRIKE. 


Tue great South Wales strike is at an end, and a very 
few days will suffice to set the forges and mills of the 
Principality in active operation once more. It would be 
simply waste of space to narrate here in detail, a story with 
which the daily press has already made every one familiar; 
and the { mass of the public who rejoice in the termi- 
nation of the strike will not care much to investigate the 
causes which led to its collapse. However, we must not 
suffer the war that has been waged to drop out of memory 
without calling attention to the true nature of the victory 
that has been won, a point on which almost universal mis- 
apprehension exists. The o of the men are nearly 

t on the subject. The daily press, which is usually, 
though erroneously, taken to represent the capitalist’s view 
of political economy and its Sectee on the relations of 




















money and labour, manifests, and ly so, no small 
exultation that the strike is at an and if it stopped 
there we should have no fault to find. Have not the 


South Wales workers themselves rejoiced,and cheered, and 
wane en ae ane banners, and fired guns, 
and called out bands of music, and otherwise i 
to their lights, manifested intense joy at the prospect 





THE ENGINEER 

being permitted to go to work once more? We find 
per. Re objectionable in the rejoicings of daily newspapers 
and their correspondents—we share in their delight. 
But the moment we encounter an attempt to prove that 
the true cause for rejoicing lies in the fact that the masters 
have beaten the men, our gd comes to an end. The 
idea that the battle has been fought out between the 
Welsh iron and the Welsh coal miners and iron 
workers, is completely erroneous. The truth is, that the 
men have won as well as the masters, and the foes over- 
come have been the Union and its agents. Up to the last 
moment the Union agents endeavoured to prolong the 
strike; but the men finally did that in the end which 
they should have done in the beginning. They plucked 
up courage —! to assert their liberty in the face of 
the few who would have condemned them to a prolonged 
period of enforced idleness and misery. They asserted 
their own power, and that of the union leaders was prac- 
tically annihilated in a moment. The masters have no 
doubt special reason to be glad; but the substantial ad- 
vantages of the victory will, after all, go to the men and 
not to the masters. 

The strike lasted altogether about eleven weeks. It 
is beyond question that but for the exertions of the leaders 
of the Union it would never have taken place at all, or that, 
having taken place, it would have endured but a very 
short time indeed. It is worth notice that during the 
whole period of the strike the greatest harmony prevailed 
between the masters and the men. The former, in parti- 
cular, invariably adopted a policy of conciliation. They 
were always ready to meet the men, and to discuss the 
questions at issue. They in many instances supplied pecu- 
niary aid to starving families. The men, on the other 
hand, almost without exception, spoke in high terms of 
their employers ; there were no denunciations, no dis- 
courtesies. But however courteous the masters might have 
been, on the main {question they had set their faces like 
flints. They would have no dictation from the Union or 
its stranger agents. Unfortunately for the men, they in 
the first instance acted the part of a buffer between the 
Union and the masters, the former attacking the latter 
through the men with a recklessness of consequences only 
to be paralleled by the way in which the First Napoleon 
threw away the lives of his troops without care or stint, so 
long as there was a chance of attaining a given object. 
From first to last there has been no true warfare between 
the men and the masters, whatever unionists may assert; 
and we have therefore reason to hope that work will 
proceed for a long period in Wales without any dis- 
turbance of harmonious relations between employer and 
employed. That the Union leaders will rest satisfied with 
such a state of affairs we do not for a moment believe to 
be possible. Their trade is agitation, and they must follow 
it to live; but we fancy they will leave Wales in peace for 
some time to come, and carry on their mischievous opera- 
tions in other parts of the kingdom. 

The defeat of the Union has been complete and over- 
whelming. The Union lias gained absolutely nothing for 
the men. These, in obedience to orders, prolonged the 
strike up almost to the last moment, but they were unable 
to hold out to precisely the last moment. In other words, 
if they had waited a little longer they could have gone in 
on the rise which every one knew was certain to come, 
whether the men had struck or not, and so have saved 
appearances to some extent. But they did not wait. On 

e con , they were so anxious to get to work once 
they had thrown off the fetters of the Union, that they 
attached no sort of value to the few days remaining, and 
so they have left the capitalists masters of the situation. 
The men have lost heavily, we are sorry to say—infinitely 
more than the sum at issue could have been worth. If, 
however, they have learned that they really know their 
own business best, and have come to understand that they 
can tell what is good for them better than the Union 
agents, the price they have paid will not be too high. 

Lest we should be misunderstood, let us once more insist 
on the fact that, with unionism legitimately worked, we 
have no quarrel whatever. A combination of workmen to 
sell their labour at a given price, and no less, is quite 
proper. But having admitted this much, we protest 
t the abuse of unionism, which consists in a few men 
dictating to their fellows at what price labour shall be sold, 
when a strike is to take place, and when work is to be 
resumed. Asa rule, the British workman simply follows 
where he is led, or where he is ordered. So long as certain 
theories of his own regarding capital and the rights of 
labour are respected, he is as clay in the hand of a potter. 
The very men who protest inst the tyranny—as the 
are pleased to call it—of capital submit, like the poor Welsh 
colliers, to the most grinding and oppressive yoke that ever 
was laid uponcivilised men without a murmur; and the pity 
is that there is no apparent prospect of their release from 
this thraldom. It has been urged that, as education extends, 
we shall hear less and less of strikes. We doubt it. So 
far, the results of education have not been encouraging— 
perhaps because it is : impossible to instil into 
the mind of the British workman even the most rudi- 
men idea of the laws of political economy. The defeat 
of the Union in South Wales will do more to make men 
think twice before they strike once, than a quarter of a 
century of School Board work. It may be that the principle 
of co-operation will solve the difficulty; but union agents 
are bitterly opposed to a scheme which would rob them of 
their authority; and it is a somewhat suggestive fact that 
a co-operative cotton mill, started a few years ago in Lan- 
cashire, failed because the workmen were continually on 
strike, although the whole of the capital invested was their 
own. 


CONTINUOUS BRAKES. 


Ir has seldom been our good fortune to hear a more 
able discussion than that which took place in the hall of 
the Society of i on age | night. It will be 
remembered that on Monday the of March, Mr. Fox 
read the second portion of his on continuous brakes 
the first portion having been on the 2nd of December, 
1872, when the discussion was postponed until the paper was 





completed. On Monday, the 10th, the ema aoe aie abe 
on the 3rd, was continued, and we have already refe in 
our last impression to the opinions expressed by some of 
the speakers. Last Monday, the 17th, the discussion was 
resumed, the hall being crowded as before by railway men 
and others interested in a subject of rapidly increasing im- 
portance. The discussion would reflect credit on any 
scientific body; and will no doubt add to the growing repu- 
tation of the Society of Engineers. The speakers all kept 
closely to the points at issue ; and what they had to sa 
was expressed accurately and lucidly. It is also worth 
notice that notwithstanding the number of clashing 
interests involved, and the terse and vigorous style of many 
of the speakers, the utmost courtesy and good feeling was 
manifested from first to last. This is just as it should be, 
recrimination causes no conviction; and the attempt to 
increase the merits of one invention by the depreciation of 
another, although unfortunately too common, can prove of 
no possible service, and is especially out of place in a meet- 
ing convened to discuss scientific subjects on their proper 
merits, Although the discussion was, as we have stated, 
confined closely to the matter in hand, it was found indis- 
pensable to adjourn the meeting until Monday next, when 
thediscussion will beresumed. Thus the Society of Engineers 
has begun its new session with a discussion which, certainly 
occupying three evenings, may possibly extend to still 
further dimensions, and in which not a few of the best rail- 
way men in the kingdom have taken part. We congratu- 
late the Society on the fact. We have no intention of fol- 
lowing the various speakers and reproducing their argu- 
ments, although the Society of Engineers, in a more liberal 
spirit than the kindred Institution, throw no obstacle in the 
way. We shall, instead, confine ourselves to noticing and 
commenting briefly on a few of the points raised and facts 
elicited. 

One of the most important questions which it is possible to 
discuss in connection with railway brakes is the cost of use 
and maintenance. As regards this there has as yet been 
very little information vouchsafed. It was stated, how- 
ever, that the Olmsted electro-magnetic brake has been 
worked on a branch of the North London line for a period 
of four months with perfect success. The brake is fitted 
to a train of ten carriages, and during the four months in 
question this train has run about 40,000 miles, making on 
an average 250 stoppages a day, the total cost of the 
brake, including batteries, attendance, renewals, and every 
other charge, being 4}d. per day. This is a result which 
speaks very highly indeed of the merits of the invention. 
It was also stated that the expense of the Clarke brake, as 
fitted on the Metropolitan, amounted to 50 per cent. per 
annum of the first cost, and the accuracy of the assertion 
was not disputed by Mr. Clarke. It was further stated 
that the cost of the Westinghouse brake, under similar 
conditions, would be, for steam alone, 2s. 6d. per train per 
day. No representative of the atmospheric brake being 
present at the time this statement was made, it was 
suffered to pass unchallenged. We venture to hold that, how- 
ever accurate these figures may be as far as they go, they do 
not go far enough Ay of any practical utility. Anything 
can G proved by figures; and we think we can show that 
such estimates of cost as we have given, are far too vague 
to throw much light on the subject. Take, for example, 
the cost of maintaining the Olmsted brake. We have no 
evidence whatever that, although 43d. per train per day 
will suffice for four months, that it must also suffice for 
twelve months. Assuming that the train makes 300 
running days per annum, the total expenditure would 
amount to but £5 12s. 6d. The first cost of fitting up 
a train of ten carriages is, we believe, about £230. The 
cost of maintenance would thus be less than 24 per cent. 
perannum. We do not say that this is not the fact, but 
only that the results of a four months’ trial does not, and 
cannot, prove that it is, The statement must, therefore, 
be taken with some reservation. Next, as regards Clarke’s 
brake, we are not told whether the 50 per cent. per annum 
applies to the Clarke apparatus alone, or to the whole 
brake. Olmsted uses iron brake blocks, Wood is used on 
the Metropolitan, and the cost of wood blocks is immea- 
surably greater than of iron blocks. On the Metropolitan 
District Railway, for example, three men are employed night 
and day in making and fitting wooden blocks, Now, it is 
obviously as open to Mr, Clarke to use iron blocks as it is 
to Mr. Olmsted ; and if the calculation includes the cost of 
blocks as well as the cost of gear, then the comparison is 
obviously unfair to Mr. Clarke. As regards the calcula- 
tion of the cost of steam in the case of the Westinghouse 
brake, nothing can be more unsatisfactory. It could be 
just as well proved by figures that the Westinghouse brake 
was worked not only without any expenditure whatever, 
but that it was a direct source of economy. The time when 
the pump is most required is just after steam has been 
shut off from the engine, and while standing in a station ; 
but the steam which would be used by the air pump 
donkey would otherwise have probably blown away at the 
safety valve to utter waste. Any one who has travelled 
on the Metropolitan, or Metropolitan District Railway, 
knows that the engines nearly always run into the stations 
blowing off steam. A detention of half a minute 
will send the pressure up several pounds. If the steam, 
instead of blowing off, is used to store up brake power, 
then the cost of working the brake literally amounts to 
nothing, as waste products are course it may 
be argued that drivers should not let their steam get so 
high. This may be all very pretty asa theory, but we 
can only deal with facts, and the fact is that on the 
Metropolitan and other railways steam does blow off to 
waste to the value of a great deal more than 2s. 6d. a 
train perday. As the real cost of maintenance, no 
information whatever was elicited during the discussion, 
no doubt because the gentleman representing Mr. Westing- 
house was not present when the point was mooted. It is 
to be hoped that, during the discussion which is to take 
place on Monday next, the entire question of the cost of 
maintenance will be thoroughly taken in hand and fully 
treated by those most competent to speak to the point. 

We called attention in our last impression to theory 
advanced by one of the speakers, to the effect that a wheel 
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slowly revolving offered ter resistance to the progress 
of a train than a aoe totale skidded. On ane 
evening some further light was thrown on this subject by 
Mr. Halpin, who cited at length the results of certain experi- 
ments conducted on the Continent with the test possible 
care to settle this very question. We an ont recapitu- 
late the details; it will suffice to say that it was found 
that the coefficient of resistance of a wheel totally skidded 
being °128, that of a wheel just revolving was °192, and it 
was further deduced that the resistance of skidded wheels 
being 870, that of wheels barely revolving may be takenas 
1100, The theory advanced by the experimenters to explain 
the fact is to the effect, that a wheel just revolving has its 
surface roughened by contact with the rail, and that it 
therefore generates more heat, and so does more work, than 
a totally skidded wheel. The whole bearing of this 
question is so interesting that it would requive an article 
to itself to discuss it properly. It must suffice to state 
here, that some room exists for concluding that. the statement 
that a slowly revolving wheel offers more resistance than a 
skidded wheel, only holds good for high velocities; and that 
when a train is running very slowly the coeflicient of re- 
sistance of the skidded wheel is the greater. While on 
this point, we may call attention to the bearing of the 
theory of the Heberlein brake on the matter. About this 
brake very erroneous ideas exist, and, in fact, very few 
engineers in this country know much of the invention, 
which is, however, extensively used on the Continent. As 
we shall fully describe and illustrate this brake in an 
early impression, it will be enough to say here, that it con- 
sists essentially of a friction wheel winding on a chain 
brake, in a way a little like Clarke’s first brake, and very 
much indeed like the last modification of the Clarke brake 
—which, we may add, has just been tried with great 
success on the London and: North-Western Railway. A 
given weight forces a drum against another drum on the 
axle of a tender, an engine, or a carriage. Nowin Clarke’s 
brake the surfaces in contact are iron; in the Heberlein 
brake the drum on the axle is made of compressed wood, 
and its surface, and that of the iron drum which it puts in 
motion, are highly polished. Indeed, the surfaces are 
occasionally oiled. Now the theory of the Heberlein brake 
is, that the coefficient of friction of a wooden friction-wheel 
coming in contact with an iron friction-wheel is much less 
at high speeds than it is at low speeds ; aud in practice it 
is found, we understand, that the accuracy of this theory 
is proved every time the brake is used. At forty-five 
miles an hour, for example, the coefficient of friction being 
small, the pull on the chain is moderate, and the blocks are 
applied without any shock, and the chain is spared from 
the snap and jerk present in other systems. As the speed 
falls off, the coefficient of friction rises rapidly, and the 
pull on the chain becomes more and more intense. If Mr. 
Heberlein is right—and we see no reason to doubt the 
accuracy of the information with which we have been 
favoured—existing theories of friction will require some 
modification. As the Heberlein is not, properly speaking, 
a continuous brake, though it may be used as such, Mr. 
Fox did not describe it in his paper, and little or no allu- 
sion has been made to it in the course of the discussion. 

It is a somewhat suggestive fact that both Mr. Olmsted 
and Mr. Heberlein contemplate the working of their brakes 
throughout great lengths of train by a signal cord running 
from end to end. In this country it is well known that 
the signal cord has proved a complete failure. How is it, 
then, that both in America, Germany, Bavaria, &c., the 
cord is completely and indisputably successful? The reason 
assigned is that the cord will never fail if properly titted on 
the roof inthe centre line of the train,and the position assigned 
te it here on one side of the carriage was very heartily 
condemned as being the worst possible. In connection with 
this subject, we may say that Mr. Varley, speaking of an 
objection raised to the Olmsted brake on the ground of the 
difticulty of making contacts in the conducting cords, 
stated that the electrical apparatus which he had fitted to 
the royal train used by her Majesty in going to the North 
had worked for two years without the slightest hitch, 
notwithstanding that the contact couplings of the wires 
were so simple that the roughest porter could not make 
a mistake in putting them together. 





SIR WILLIAM THOMSON ON SUBMARINE 
SIGNALLING, FRICTION DYNAMOMETERS, 
AND DEEP SEA SOUNDING. 


On Tuesday evening, in the Natural Philosophy Lecture Room 
of Glasgow University, before the s of the Scottish Insti- 
tute of Engineers and Shipbuilders and the Glasgow Philosophical 
Society, Professor Sir William Thomson, M.A,, LL.D., &c., 
delivered alecture on ‘‘ Friction Dynamometers and the Workin 
of Submarine Cables, illustrated by Signals through a mode 
Submarine Cable, exhibited by Mirror Galvanometer and bySyphon 
Recorder.” Mr. Robert Duncan, President of the Institute, occu- 
pied the chair, and introduced the lecturer. , 

Sir William Thomson commenced his lecture by referring to 
Faraday’s explanation of what was called the inductive retarda- 
tion of signals in the submarine cable. The wire, he said, consti- 
tutes, as it were, the inner coating of a Leyden jar ; gutta-percha 
or india-rubber takes the place of the glass, and the water, 
touching the outside of the gutta-percha or india-rubber, takes the 
place of the outside coating of the Leyden jar. Faraday showed 
that if several thousand Leyden jars were taken and distributed 
along an aerial line of telegraph, each with an inside coating con- 
nected with the telegraph wire and its outside coating to the earth, 
the signals through the line would exhibit precisely the same 
inductive retardation as those sent through an actual submarine 
line. Mr, Varley has devised a practical method for realising this 
suggestion. He has made condensers of sufficient capacity to 
represent successfully the circumstances of the submarine 
line. A dozen or so of these condensers, distributed along 
a line of resistance coils, according to Faraday’s rule; give 
the electro-static capacity to which the inductive retardation 
is due. In these condensers, in a moderate compass, a large 
number of sheets of tinfoil, packed closely together with —a 
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about 10,000 milesof conductor such as that of the French cable ; 
and with it the remarks of the speaker were illustrated. The 
degree of embarrassment of the French cable, on account of its 
great length (about 2500 miles), was ter than that of any other 
cable, except those between Suez and Aden and Bombay, which in 
that respect are about equal to the French cable, because, although 
of shorter length, their conductors are of less weight per mile. 
Thus, the appliance exhibited may be represented as 
answering to any one of these lines. With Varley’s appli- 
ance, Professor Thomson illustrated signalling by mirror galva- 
nometer, with lime light, at about 9ft. from the mirror, 
showing simple right and left signals, the effect of pressing 
down one key being to send a spot of light slowly over to the 
right, reaching the extreme deflection after several seconds of 
time, and remaining there as long as the key was held down. He 
showed in rapid succession the signals of the alphabet, from right 
to left, and pointed out how they were read off by the eye. The 
essence of submarine signalling was stated to be to make signals 
without waiting for the end of the one preceding the other, and to 
interpret by eye and ay when reading from the spot of 
light, what the complete deflections would have been if made 
separately, All readers of the mirror signals were agreed that it 
was much to be desired that there should be some means of 
recording the signals, that they might be referred to as a matter of 
history. They were all familiar with the ordinary Morse system 
of recording, and although it took much time and trouble, 
in this instrument called the syphon recorder that result 
was at length realised. The principles and action of the 
syphon having been explained and illustrated, Sir William 
Thomson alluded to the great improvement that had been 
effected by the application of Varley’s condensers to this 
system of signalling. By this means the signals were greatly 
quickened. The syphon had barely been two years in use, 
but its advantages were found to be of the most important 
kind. In speaking of friction dynamometers, the learned pro- 
fessor said his object in bringing this subject forward was to show 
the extreme readiness of the well-known method of the friction of a 
rope on a drum or fixed post for regulating and applying forces. 
The use of that method for measuring forces had not, oy heer 
received so much attention as it deserved. In fact, while much 
mechanism had been constructed, anda great deal of invention had 
been lavished in applying it, the same result could be obtained 4 
running a rope round a drum, and applying force properly to both 
ends of it, and by this appliance Pe could measure work done 
by an engine with great accuracy. This he illustrated with a 
small air engine, and with a large wheel he showed the mode of 
measuring the work done by one or two men on precisely the same 
principle with a rope. After referring to the mode of construct- 
ing V grooves, and expressing a strong conviction that in many 
cases they might be made deeper with advantageous results, the 
professor proceeded to apply the method to the work of taking 
deep sea soundings. In place of the ropes or cords hitherto in 
use, he proposed the plan of taking soundings with a very thin 
steel wire. By the ordinary process of sounding a great weight 
was required to let down the line, and an important objection to 
the latter was the enormous resistance that it afforded when great 
lengths had to be payed out. It seemed to him that this might 
be obviated by using a very fine wire that could be carried down a 
great length by a comparatively small weight. He had a wire about 
the thickness of pianoforte wire made three miles long, but there 
was some difficulty in getting it made so great a length, the 
ordinary lengths being about half a mile. <A great objection to 
sounding with wires only half a mile in length would be the 
frequent splicing that would be necessary; and rather than resort 
to this, he preferred waiting a litile until a longer wire could be 
manufactured. He had, he believed, already demonstrated that a 
30 lb, weight would be sufficient to carry down a wire of the size 
referred to a depth of three miles, Hauling the wire in was rather 
more difficult, and required great care. Ordinary deep sea 
soundings were performed with a steam engine, and it was con- 
sidered necessary to have an elastic appliance to prevent the rope 
breaking with the rolling of the ship. No such elastic appliance 
was required with the steel wire, but simply a drum, with an 
endless rope passing over a V groove ona wheel. The wheel was 
stationed at the side of the vessel, and away back on deck there 
was a pulley hung in an upright support, around which 
the endless rope revolved. ‘This pulley was so hung that it moved 
backwards and forwards, as the vessel heaved, and attached to it 
was a spring that acted as a regulating force. For each mile that 
was paid out a greater strain was added, so that there was always 
a greater resistance brought against the wire as it was required. 
The strain was so regulated that the resistance was continually 
sustained until the bottom was reached, when it at once 
ceased, and the sounding was accurately made by the 
length of wire payed out. In ordinary soundings the depth 
could only be judged by taking a note of the time; but by this 
system the weight went to the bottom, and the wire stopped at once. 
He had made sure of this already at adepth of 700 fathoms. The 
weight of the wire out was less than the weight of the sinker, so 
that about 401b. of resistance was sufficient to a depth of 700 
fathoms. For honing So wire up he had a ratchet on the 
wheel, and an exceedingly slight back strain was sufficient ; 
indeed, two men pulling the rope back along the deck were 
bee able, each voll gata force of 201lb., to take it up from a 
epth of two or three miles in an hour, or less than anhour. He 
thought they would see that this system really made deep sea 
ponent a@ very easy matter, and the process was very simple. 
Three things only were requisite : first, to get a suitable wire ; 
secondly, a wheel light enough and strong enough; and, 
thirdly, to measure the force or resistance applied. When he 
began to move on this subject last May he was told it was 
impossible, and that the Admiralty had tried it fifteen years 
ago without success. They said he could not handle the 
wire, aud was unable to prevent it from kinking; but he did 
not seek to handle the wire, having made that unnecessary, and 
he had also shown that the appliances used obviated the possibility 
of the wire kinking. The dynamometer told him when the weight 
reached the bottom, and the distance was measured very accurately. 
He had to notice what was an apparent drawback in the use of the 
wire. When it had been once in the sea it came up with 
organisms of all kinds sticking to it, and they carried with them 
the salt water, which rusted the wire. To prevent this it was 
proposed to galvanise the wire, and the wire taken out in the 
Challenger was galvanised ; but for more than one reason that 
was not expected to answer. Even although the wire did rust 
through, this could be met by carrying plenty with them. The 
cost would be very small, seeing that it only required 
30lb. of wire to take a three mile re He would 
be very glad, however, to take advantage of a suggestion 
made by Mr. James Young, who told him that in his yacht he 
found the use of lime of immense value in preventing rust. Mr. 
Young recommended him to try it ; and accordingly, as soon as the 
sounding was done, he put the wire into lime water. As the 
quantity of salt water carried up by this wire might prevent the 
lime from percolating it sufficiently soon to keep away the rust, 
he had thought it better to haul the wire up through a trough of 
lime water, so that the moment the wire emerged from the sea 
it would be brought into contact with the lime. By this sugges- 
tion of Mr. Young’s, therefore, he hoped to get over the rust 
altogether ; but, if not, they must ge to sea with wire enough for 
new lengths, and the cost would not be large. Sir William 
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material between them in order, give, by the great 
surface thus coated and the thinn yor’ of the coating, hy — 
electro-static capacity (quasi en jar capacity) which is 
necessary to pen nanan a few wets of submarine cable. Of 
these condensers, applied properly to resistance coils, Mr. Varley 
constructs what he calls the artificial line. A piece on these prin- 
ciples was supplied by him to the learned professor, with capacity 
equal to that et one-fourth of the French cable, and with resistance 
equal to four times that of that cable—that is to say, equal to 





his seat amidst loud applause, andon the motion 
of the chairman a hearty vote of thanks was given him for his 
interesting lecture. 





INTERNATIONAL COINAGE.— Measures are pending at Washington 
seeking to secure an international coinage of silver for the imme- 
diate use of nations in America and Europe, now embracing a 
population of more than one hundred and wage | millions, and for 
the eventual use of all the civilised countries of the world, 





THE SPONTANEOUS IGNITION OF OILED 
COTTON OR SILK WASTE. 

Mason MasEnpigE has communicated to the Royal Artillery 
Institution the results of certain experiments, instituted to ascer- 
tain the relative degree of risk accompanying the presence of oiled 
cotton waste and oiled silk waste in buildings and stores. , 

Mr. Galletly, who made the investigation referred to, read a 
paper at the Brighton meeting of the British Association in 
August last, on a series of experiments carried on by him, with a 
view of determining precisely the conditions under which sponta- 
neous combustion takes place in cotton and other combustible 
material, when impregnated with animal or vegetable fatty oils. 
Mr. Galletly found that cotton waste soaked in boiled linseed oil 
and wrung out, if exposed to a temperature of 170 deg., set up 
oxidation so rapidly as to cause actual combustion in 105 minutes 
in the case where the action was slowest. The quantity in this 
instance was sufficient to fill a box 17in. long, by 7in. broad, and 
Tin. deep, but unfortunately it is by no means necessary that the 
waste should exist in any such bulk, a common lucifer match-box 
full igniting in an hour in a chamber at 166 deg. Fah. 

Raw linseed oil ignited less readily. The experiment was made 
in a smaller case than the first one above mentioned. Active com- 
bustion took place in four or five hours. Rape oil and Gallipoli 
olive oil ignited somewhat less readily, taking at least five 
hours, though generally a good deal more. Rape oil, in fact, took 
over six hours, at 170 deg. The temperature of 130 deg. was 
employed in the case of the Gallipoli oil, and also in the following 
instances :—Castor oil took over a day before ignition; lard oil 
took four hours ; salad oil, one hour and forty minutes ; and sperm 
oil refused to char the waste at all. 

Mr. Galletly considers that the heavy oils from coal and shale 
tend remarkably to prevent the oxidation described, by protecting 
the tissue from contact with the air. It appears that the so-called 
spontaneous action of oiled cotton waste proceeds from the sub- 
stance being exposed in a finely divided condition to the oxidising 
action of the air. In point of fact it is the same action that causes 
the bloom in some of the direct processes for the reduction of iron 
to revert to the oxide when exposed in a heated state to the air, 
and the still more remarkable action that is said to have taken 
place in the iron removed from the Mary Rose, which had lain at 
the bottom of the sea till it became eaten into a porous condition. 
It appears to have been hoped that silk waste might have offered 
greater security, but this proves not to be the case: a little 
powder in the centre of silk waste igniting in an hour, while under 
the same conditions powder enveloped in cotton only fired in an 
hour and a-half. The silk of course did not itself fire like the 
cotton, but this would be a matter of little moment, unless the 
quantity of powder in its immediate locality was very small 
indeed. It is important to note results which may be of such 
importance to shops, and other factories than those for powder. 
It is to be regretted that nothing more encouraging can be drawn 
from them than the caution not to leave oiled waste about, even 
in the smallest quantities, especially in warm places, 


Mont CEnis TuNNEL.—Complaints of the deficient ventilation in 
the Mont Cenis Tunnel reach us. It is stated that it is proposed 
to remedy the deficient ventilation by building a partition dividing 
it into two separate tunnels, so that a continuous blast of air 
can be forced through and blow the smoke of the engine in advance 
of the train, so as to keep the train itself always in a pure atmo 
sphere. 

ProrectinG Pites.—The piles of a San Francisco wharf have 
been cased in wood filled in with gravel, to protect them from the 
teredo. The teredo dislikes to work its way through densely 
packed gravel, and so limits its ravages to the outer boxes, whic: 
are easily replaced. This wharf is reputed to be good and firm, 
while others, built two years later, have became weak and dilapi- 
dated. 

RatLway ACCIDENTS IN THE UNITED StTatTEes.—For the twelve 
months ending with January, 1872, the record of accidents stands 


as follows :— 
No. of Accidents. Killed. Injured. 
« ee 21 18 128 


February... «+ «+ «+ oe 
Mardh .. so co cf 0 o 27 3 67 
April 1c ce ce cc ce ve 22 13 32 
May .. co ce cc ec ce ce 27 9 33 
JUNC... oo os ve oo ee 44 63 114 
July. ee oo ee - §1 35 66 
August 2c os «. of ++ of vf 63 15 49 
September .. .. «2 c8 of eof 71 24 104 
October .. .e «+ «2 cf cf of 90 29 102 
November .c «6 oo «+ ce ee 103 37 114 
December .. .. ee 112 42 133 
January «- «2 «2 oe oe 178 40 199 
Totals .. os 789 328 1l4l 


As we have repeated so often, our sources of information were 
more imperfect before July than they have been since, and a large 
part of the apparent increase in accidents not causing death is 
doubtless due to that fact.—American Railroad Gazette. 

THE Steam Fire EncGiIneE.—The utility of the “steamer” 
received a new and novel demonstration on Thursday and Friday 
last week. In consequenceof repairs being required to the engines at 
the pumping station at Portobello, handbills were issued informing 
householders that for two days the supply of town water would be 
stopped, The inconvenience of such a necessity was felt, as was 
also the dilemma should unfortunately a fire occur. Mr. Pritchard, 
C. E., borough surveyor, determined to attempt what, it is said, 
has never before been tried in this country, namely, to connect the 
rising main with the ‘“‘steamer,” and so supply water as usual. 
Accordingly, on Thursday morning, Shand and Mason’s compact 
little engine was placed in situ, and pumping was commenced. 
The experiment was a complete success, Those who had pru- 
dently drawn off a supply for domestic purposes, to serve them 
during the temporary stoppage, were agreeably surprised to find 
their taps flow as usual. The low-lying parts of the town were 
continuously supplied, and it was only the higher levels that an 
intermittent flow was necessitated, from the lew strength of 
the “‘steamer” as compared with the stationary engines.— Wwr- 
wickshire Advertiser and Leamington Gazette. 

MANCHESTER STEAM USERS’ ASSOCIATION.—At a meeting of 
the Executive Committee of the Steam Users’ Association, heli 
on Tuesday, at the offices, 41, Corporation-street, Manchester, 
Sir William Fairbairn, Bart., in the chair, the following engineer- 
ing statement was presented :—‘‘ During the past two months 
527 visits of inspection have been made, and 1186 boilers examined, 
824 externally, 13 internally, 5 in the flues, and 344 entirely, 
while in addition 10 have been tested by hydranlic pressure. 
One of these hydraulic tests was an ordinary one applied to a 
boiler already in use, to ascertain its fitness for the pressure at 
which it was worked, while in the other 9 cases the boilers were 
new ones, and were tested by hydraulic pressure, as well as 
specially examined both as regards their construction and com- 
plement of fittings before leaving the maker’s yard. The following 
defects have been met with : Furnaces out of shape, 5 ; fractures, 
36, 1 dangerous; blistered plates, 13, 1 dangerous; internal 
corrosion, 19, 1 dangerous; external ditto, 22, 2 dangerous ; 
internal ving, 8; external ditto, 3; water gauges out 
of order, 11; blow-out apparatus ditto, 4; safety valves ditto, 1, 
dangerous ; pressure gauges ditto, 30; boilers without. pressure 
gauges, 2, 1 dangerous; without feed back pressure valves, 17 ; 
cases of over-pressure, 1, dangerous. Total 172 defects, 8 
ing the past two months four steam boiler 
explosions have occurred, resulting in six deaths and nine cases 
of mal injury, while a kitchen boiler has also ed, 
killing two persons and injuring two others. None 
boilers were under the inspection of the association,” 
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we i James Wricut, Gresham House, London, “Improvements in the 
acture of heels for bouts and shoes.”—A communication 
Bugéne Adolphe Aublet and Jean Gustave Baudot, Rue Pelleport, 
Paris.—16th Januory, 1873. 

520. ArTHuR Barry, ferton, “Improvements in the Bane ne heat 
for the generation of steam, and in ap) ys or appliances <x ee 
therefor.”—A communication from J! ~~ York, U. 

524. WiLuiaM Brown, Townhead, Kincardine B., and Joun JOHN- 
stone, Auchcairnie, Ki N.B., 
pay by steam, hydraulic, or ‘other mechanical motor, and in appa- 

tus used therewith, being also applicable for other cultivating opera- 
+ sem "—12th February, 1873. 

582. ABRAHAM BarkeER, Rochdale, hi ts in 
irons and machinery for mak: making al same. aa February, 1873. 

602. Peter Jensen, Chancery-lane, London, “Improvements in and con- 
nected with coke ovens, ona in the utilisation of heat resulting there- 
from.”—A communication from Julius Erichsen and Jérgen Georg 
Maardt, Copenhagen, Denmark.—18th February, 1873. 

614. Cesar CHANEL, Rue de la Fidélité, Paris, ‘‘ An improved fueL” 

627. Tuomas James Situ, Fleet-street, London, “Improvements in the 
means and apparatus for producing ice and cold for refrigeratin, 

yu ”—A communication from Paul Giffard, Alexandre Sublet, an: 
: — Armengaud Jeune, Boulevart de Strasbourg, Paris.—19th February, 
73. 

637. CHaRLEs Covttas PiLon, Camdon-ctrest, Camden . gm 
“Improvements in the of purses, 
boxes for holding tobacco, fusees or r other tents. amin, bills, and hese 
ments generally, also money or other articles and thin 

643. CuaRLes TopHam, Coleman-street, Bunhill-row, ot Lake's, London, 
“Improvements in stoves and fireplaces and in chimneys and flues.”— 
20th February, 1873. 

653. Tuomas PooLty Cooper, Frideswide-place, Kentish Town, London, 
“An ane mete mode and means for closing and fastening railway 

‘e doors. 

664. CHaRLes FREDERICK Terry and SAMUEL COCKER, | Sheffield, ” =e 

oe ange in apparatus for safely and expediti j 
its or any other suspended weights from blocks, cranes, or Fo 

appliances, being also applicable for detaching locomotive cnalieh, 
way, or other carriages or trucks,” —2lst February, 1873. 

671. THomas BLUNDELL, GeorGE THoMAS BLUNDELL, and James WALTER 
BLUNDELL, Limehouse, London, “Improvements in the arrangement 
and construction of lavatories.”—22nd February, 1873. 

684. Samvet Rowsornam, Leighton-road, Kentish Town, London, and 
GEoRGE RICHARDSON, pee nay —_ Chignal } St. ae, near Chelms- 
ford, Essex, “‘ Imp f artificial marbles, 
stones, and cements of every 7 kind, in making hon firmer, harder, 
less absorbent, and more able to bear exposure to air, water, and other 
influences than erto, which improvements are plicable to the 
making of paints, and as a substitute for leather and ae like fabrics.” 
—24th February, 1873. 

703. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “An im- 
provement in the ee of candles, matches, and other like 
articles, together with a lamp or apparatus for Cesesie such candles.” 
—A communication from W: ules Samuel Grawitz, Paris.—25th 
February, 1873. 

707. Kant Lupwic Harrwic Gercke, Alfred. 
London, “ An improved breech-loading rifle wii 
mechanism.” 

711. Mark SHEPHERD, Broadbent-street, Bradford, Yorkshire, “ Improved 
apparatus for economising fuel for domestic or other purposes. 

715. Grorce Spencer, Cannon-street, London, and WALTER MACKERSIE 
Suiru, Henniker Cottage, Chandos-road, Stratford, Essex, ‘‘ Improve- 
ments in the fire-boxes of locomotive and other tubular boilers.” — 26th 
February, 1873. 

725. Witt1am Lioyp Wise, Chandos-chambers, Adelphi, London, “Tm- 
provements in cote for —, internal screw threads.”—A com- 
munication from John McFethries, Russia. 

727. Witt1am Ropert Lake, Southampton-buildings, London, “Im- 
Wise Pa in roller journal boxes. ‘we communication from Seth W 

ilson, Philadelphia, Pennsylvania, U 




















“apy Bedford-square, 
a double action lever 





106, Somy Seneun, Hrceey, Mencherter, “Tmprovements a) to 
Se gueien steam in economising the heat con in waste 
ne nes =~ copenene Sanne’ these : > NB, “Im 
BERT WILLIAM THOMSON, Edin! idlothian, ve- 
monte connected with elastie’ wheel tines” ” 





Inventions Protected for Six Months on the De t of 
Complete Specifications. post 


786. Witiiam Gricc, Powisland House, Tamerton Foliott, ‘ 
“‘The application of electricity to horses and cattle from 
chron, and constitutional ailments and all 


“CU. 8., “Improvements in means or apparatus for Guasautetie ot 
storing illuminating a 
803. oe MICKLE, pes Northumberland, “ Improvements in 
iron. ’"—5th March, 1873. 
806. oman HASELTINE, eae buildings, London, “An im- 
roved lamp.” A communication from Thomas Howard White and 
Ea, Knight, ‘leveland, Ohio, U. S.—5th March, 1873. 
TLLIAM Moraan- Brown, 3 di London, “An 


boots and shoes.”—A communication 
b. -, t--y Massachusetts, U.S.—7th March, 


Buate 








822, 
improved machine for 
ay James Willson Bi 


$324, Rosert Jonn Legs, Glossop, and James Hewry Ganrrorts, Dukin 
field, “ Fuel economisers.” 
CHARLES DE Maniz, 


$336. Perer Newa.t and James Barker, W: “Steam traversing 
leather roller for butts, =< heey 1872. 

3341, Tomas Witiiam Albert Mansions, Victoria-street, 

it of the water in steam boilers.” 


Westminster,  Tndiating the 
“lane ALEXANDER Bare, G 3, “Motive power engines worked 
8345. Epwix CocsweLt, (NaTuantet WILkIss, and James Bexsamin 
Witkin, Trow’ 
$346. Ricnarp Hawnsow, . ‘Steam * 
3347. WitiiaM Pury 13 WILSON, Duke-street, estminster, “ Manufacturing 


inch “Pp, 4 » 


sof Tuonas Sscrr and Epcar Brooks, Bir 4 g 


3353. Peter Briwetow, Accrington, “ W: or beaming mechanism.” 
= FaLconeR MACKEN, a London, “Preparing and spin- 
wool, &¢.”—A communication from Ferdinand Spineux. 
8355. ENRY Youre t Darnacott Scott, Ealing, “ Treating sewage, &c.”— 
11th November, 1872. — 
on, 





3360. Epwarp Primerose Howarp Vavouan, Chancery-lane, 
Mew 5 — communication from Lucien Ripamonti and 


pamon 
3367. rt — Asn, Oxford-street, London, “Ice safes.”—12th 





$42. THomas Hampton, Sheffield, “‘An improvement in the 
of armour and other ‘plates. "8th March, 1873. 

861. WiitiamM Coase Barney, Lombard-street, London, “‘ Improvements 
in electric telegraphs.”—10th March, 1873. 





Patents on which the Stamp Duty £50 has been Paid. 
754. Jonas Brown, Gildersome, near Leeds, Yorkshire, “Carding 
engines.”—12th March, 1870. 
786. JoEL Mouton, Boston, Suffolk, Massachusetts, U.S., “ Elastic rolls, 
&c., for clothes wringers.”— 16th March, 1870. 
724. Jony Henry Jonnson, Lincoln’s-inn-fields, London, “Combing 
and straightening wax, &c. >_llth March, 1870. 
725. Hewrni ADRIEN BoNNEVILLE, Sackville-street, Piccadilly, London, 
= oa machines.”— 11th March, 1870. 
749. Witt1am Huspanp, Hayle, Cornwall, “ 
hammers.”—15th March, 1870. 
800. Tuomas James SmirTH, Fleet-street, London, “Holding postage 
stamps, &c.”—17th March, 1870. 
756. Rosert SAUNDERS PROWSE and Henry Dvuxe, Liverpool, “ Hand 
trucks.”—15th March, 1870. 
757. FREDERICK PATTISON, Glasgow, Lanarkshire, N.B., “‘ Blackening.”— 
15th March, 1870. 
791. GERMOND DE Lavioye, Boulevart St. Michel, Paris, “‘ Preventing loss 
of heat by radiation, &c.”—17th March, 1870. 
806. Jou~ Henry JOHNSON, Lincoln’: 's-inn-fields, London, ‘‘Crimping 
machines.”—18th March, 1870. 
760. CHARLES STOCKBRIDGE, Bishops Stortford, Herts, “Collars and 
saddles.”—15th March, 1870. 
761. Joun CaRTER RAMSDEN, Bradford, Yorkshire, ‘‘Looms for weaving.” 
—1l5th March, 1870. 
771. RoBert LAKIN, WituaM Henry Ruxopes, Jonn Wary, and WiLLiamM 
peg Manchester, “Mules for spinning and doubling.”—1l6th 
larch, 1870. 
782. Jutius Homay, Coal Exchange, Lower Thames-street, London, 
“‘ Wagons,”—16th March, 1870. 
802, CHARLES JANICOT, Rue Le Peletier, Paris, ‘‘ Photographic pictures.” 
—18th March, 1870. 
7. D ae Wootre, Bedford, ‘Guiding ploughs, &c.”—18th March, 


852. Wittram Taurston CuLmer, Hornsey-road, London, “ Brushes.”— 
23rd March, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 


769. GEORGE McKenzig, Glasgow, Lanarkshire, N.B., “‘ Obtaining illumi- 
nating gas.”—L5th March, 1866. 

830. FREDERICK PELHAM Warren, East-court, Cosham, Hants, ‘‘ Frying- 
pans, &c.”—20th March, 1866. 


Notices of Intention to Proceed with Patents. 
3648. ALFRED THORNTON ) maar and WILLIAM +." es Haywards 
Heath, Sussex, “ Bird, &c., traps.”—3rd December, 1872. 
=. Tuomas Ivoer, Edinburgh, N.B., “‘ Heating and cooling liquids.”— 
72. 











729. JoHn GLov ER, Seckforde-street, London, “ Improve- 
ments in parts of dry gas meters.” 

731. Joun aver yl and Tomas Brown Nicnotsoy, Newburn, 
ort be land, its in railway buffers.” 

733. Joun Henry Sie Lincoln’s-inn-fields, London, “I ts 
in machinery or apparatus to be employed in ginning cotton. n.”—A com- 
munication from George Purvis, Bombay. 

735. THomas ALva EpIson, Newark, New Jersey, U.S., “ Improvements 


in circuits and instruments for chemical telegraphs.” 

737. SappLeTon Marsters, North Runcton, near Lynn, Norfolk, ‘ Im- 
proved means and apparatus for cooling beers and other liquids.” —27th 
February, 1873 

738. Evan ARTHUR Leica, Manchester, “Certain improvements in 

arding engines for carding cotton, wool, silk, or other fibrous sub- 
stances.” 

739. JosepH THoRNALLEY, Stickney, Lincolnshire, “I ts in 

pper Norwood, Surrey, “ Im- 





portable combined brick and tile-making machines.” 

741. Georce WILLIAM Hart, Palace- road, 
provements in open fire- oes 

742. WittiaM Botrwoop, oodbridge- -road, St. John’s, Ipswich, Suffolk, 
“ Improvements in carriages.” 

743, Bae an Kay Ra ene ee, near Bury, Lancashire, 





744. THOMAS Cavett, Rosherville, Kent, ‘a ‘An. improved artificial fuel.” 

745. Wiii1aM Joun ENGLEDUE, Tavistock, Devonshire, ‘“ Improvements 
in drying peat, manufactured or otherwise, and artificial fuel, appli- 
— also to the drying of kaolin or China’ clay, and other like sub- 
stances. 

746. Witu1am TasKER, Waterloo Ironworks, Andover, Southampton, 
“* Improvements in ploughs.” & 





$730. Witiaw Ronent Laxe, South ton-buildings, London, “Insulating 
d for pw ."—A communication from Zalmon 
G. meee —9th December, 1872. 

3918. Henry Watton WHITEHEAD, Holbeck, ‘‘ Combing wool, &c.”—24th 
December, 1872. 

3942. Geonce Gututver, Barnsley, “Spindles for locks, &c.”—28th 
a tee 1872. 

Ricuarp TuwatrTes, Waterloo-road, Lambeth, Surrey, and Louis 
+ Srepuens, Peckham Park- road, Camberwell, Surrey, “ Corks, 
&c.”—9th January, 1873. 

109. ALEXANDER MELVILLE CLarkK, Chancery-lane, London, “‘ Condensing 
liquefiable matters con’ in and va) ”_A communication 
from Marie Eugene Paul Audouin and Eugéne Philippe Pelouze.—10th 
January, 1873. 

115. StepHen Hoimay, Laurence Pountney-lane, London, “Gas retort 
mouthpieces, &c.”—11th January, 1873. 

136, STEPHEN Homan, Laurence Pountney- lane, London, “ Raising and 





lowering heavy bodies.”—13th January, 1873. 

195. Tuomas Unsworth, Manchester, “ Doubling machines.” — 17th 
January, 1873. 

872. Dav 1D JONES, Inverness, N.B., “‘ Apparatus for forcing in liquids or 


fluids.” 
73. Jouw Cuartes Epwarps and Joun Tarr, Sun Ironworks, Man- 
chester, “ Preparing and cleaning cotton, &c.”—30th January, 1873. 
412. Henry Spion, Manchester, ‘“‘Tubular boilers and heating tubes.”— 
A rey 





747. Tuomas Green, Phoenix Chemical Works, Ouseburn, Ne 
Tyne, “ Improvements in apparatus | for heating feed-water, applicable 
to steam boilers and other purposes.”—28th February, 1873. 

748. RicHarD BickERTON and RaLpH BICKERTON, Berwick-upon-Tweed, 
“Improvements in reaj and mo’ es.” 

749. Wim do ARNER, Holborn, a Bn ma ye in 

brake ee Be and other 
carriages.” ma communication from Joseph Fang pay Switzer- 


land. 

751. JouN MACLACHLAN, Glasgow, Lanarkshire, N.B., “‘ Improvements in 
ey or stoves.” 

753. Jouw Worta, Rochdale, L hire, ‘* I ts in the manu- 
facture of washers and washer cloths used in 1 machinery for preparing 
and spinning cotton and other fibrous materials.” 
754. GEORGE ALBERT GILLETT, Bolton, Lancashire, “‘Improvements in 
the method of preparing or finishing leather used for covering rollers 
employed in machinery for preparing and spinning cotton and other 
fibrous materials.” 

755. Grorce Henry Smitu, Colchester, Essex, “‘ Improved apparatus for 
printing on paper, linen, parchment, wood, stone, glass, metal, or 
other suitable material.” 

756. Jonny Epwarp Barracioucn, Stanningley, near Leeds, Yorkshire, 
“Improvements in kitchen 1 ranges or fi fireplaces, ovens, and boilers.” 

757. Wiit1amM Rosert Lake, Sout “Im 








London, ve- 





ments in railway carriage springs.” "A communication from eman 
Gardiner, New York, U.S 
758. JoHN CRossBiE AITKEN Henperson, Wood-street, London, “ Im- 


provements in the treatment of peat and in apparatus therefor, part of 
which is applicable to other purposes.” 
759. GEORGE Situ, Dial House, Coalville, Leicestershire, “ Improvements 
= kilns or ovens for fi bem and drying bricks, tiles, pipes, 
, and similar materials, and in flues or 
choles for drying the 


gn ner Be GEORGE  CAPREELL, ble for ithog “A new oy = te 

gilding or bronzing material ‘or Pp , Stam: 

ing, and otherwise ornamenting in gilt or bd » 

761. Georce Kirr Wiyter, Wilton Villas, Shepherd's Bush, Middlesex, 
“Improvements in electric 

762. FRANCIS fn sag Fievry, Merrick-square, Southwark, Surrey, 
“Improvements in water meters or apparatus for measuring the flow 
of liquids.” '—Ilst March, 1873. 

763. WILLIAM teen Burton Salmon, Yorkshire, ‘‘ An improved fuel 
economiser and heating or stoving apparatus.” 

765. Samuet Russet, Arundel-gurdens, Bayswater, London, “ Improve- 
ments in bottles.” 








from Fredrich Ludwig August Biittner. — 4th 
February, 1873. 
503. Lorenzo Dow NeweE tt, Castle and Falcon, Aldersgate-street, London, 








‘Ships’ berths and sofas.” —11th me 1873. 
516. Grorce HaseEting, & th ew sa 
the screw dders of canal boats, é&c. 


cation from James Mapes Dodge.—12th February, 1873. | 

547. Jacop GEOGHEGAN PWittans, 8t. nee t, y ' 
London, “ Iron and steel.”—14th February, 1873. 

578. EDWARD Woop, Bolton, “‘ Steam es.” —15th February, 1873. 

597. a= SHaw, Neptune Ironworks, Newcastle-on-Tyne, “ Punching 








and 

598. JAMES JONES Aston, Pembroke-gardens, Kensington, London, 
** Paddle propellers.” 

609. Davip McConneL SmyrTu, Orange, New Jersey, U.S., “Sewing 


machines.”—18th February, 1873. 

613. CHaRLEes RoBERT Wester, V ictoria Works, Belvedere-road, Lambeth, 
Surrey, “‘ Band saws.” 

618. Henry WILDE, Manchester, “‘ Producing, regulating, and directing 
electric light.”—19th February, 1873. 

630. WiLL1am Goopwty, Buxton, ‘* Two-wheeled carriages,” 

631. James Spencer and James ConsTEeRpDINe, Hollinwood, “ Weighing 


machines.” 

ar WILuiaM Wyatt, Ellesmere, ‘‘ Measuring and registering the supply 
of corn or 

636. Joun CoLiis Browne, The — Hampton Wick, “ Lowering and 
disen boats from ~~ > 

639. GEORGE CASTER and WARREN WILLiam De La Rue, Bunhill-row, 


London, ‘‘ Marking board for scoring games. 
. Newcastle-upon-Tyne, 


641. Tuomas BELL and ALFRED ‘GoopMAN, 
*Poundry or cupola furnaces.” 

649. FrepERIcK BroucHton, Hanover ——. = Park, London, 
and RoBerRT STEPHENS and Guss ALERED BraD ey, G reen-street, Pad- 
dington, London, ‘‘ Locking railway signals and points.” —20th February, 
1873. 

691. GroncE Rypit., Grove House, Dewsbury, “‘Steam engines and 


boilers. 
728. Abita a Wess, Redman’s-row, Stepney, London, “‘ Candles 
an 
732. ph Gustavus RepMay, Rail Hf errno New Brompton, “‘ Prevent- 
ing the corrosion and fouling of of ships batt 
ie Jonn Henry JOHNSON, ‘sinn-fields, London, “ Ginning 
tton.”—A comm from . Purvis. —27th Lane (1 1873. 
sare. Wh ye Giazter, Drake-street, Rochdale, “ 
votes animal and vegetable substances, &c.”—5th Hovmber 








766. Epwarp Houwt, Worsley-street, Salford, L hire, “An i 6. 

ment in dyeing and fixing of what are known as a s088 Heer Hannisos, Killenale Ireland, “ Artificial fuel, &c.”—6th 
a Grorce Simpson, Glasgow, Lanarkshire, N.B., “Improvements in November, 1 

and arrangements for cutting or getting minerals.”—3rd | 3300. a Rag = Carne Hepwey, WILLIAM a and Tom ABER- 

x 0 Villa-road, Improvements in pew pow Be mpm ’ : : 
771. James OLDKNoW, e the 

Cg nary fabrics in = ince Peete 4 . = EDRICH ww WiLke, Chemnitz, Saxony, ‘‘ Power looms.”— 

* 772. OMAS NIGHTINGALE PALMER, “Aan i Ni ‘ 

ventilator for rail ”— A comm in leet 3314. Henry Broo: Cumberland Market, Regent’s Park, London 

mane. 1 setts, U.S. Music stools or communication from Gustave Henry 
773. PHILIP iomas Wooprurr, Machen, Monmouthshire, “ Improve- Ullmann. a 

ments in the manufacture of annealing pots and saucers.” 3819. Ropert Smitu, Shef§eld, “ Steam generators,”—8th November, 1872, 








3376. Jans Brcmaxax, jun., Liverpool, “ Centrifugal drying and cleaning 
3384. Onaeees Hexry Murray, Loman-street, Southwark, Surrey, 





“Chain pumps.”—13th November, 1872. 
3405. Josern Re, Rue de I’Université, Paria, “ Hi hoes.” —A 
cation from Vittore Vezzoli. 
$407. Jonn Street, Glasgow, N.B., “‘ Personal indicator for offices.” 
i Tuomas RYDER and GEORGE Ryper, Turner Bridge Ironworks, 
, near Bolton, “ Forging. 
S45. EORGE Tomuinson BovusFie.p, Sutton, ‘eS polishing 
glass, &c.”—A communication from Charles William te — 15th 


November, 1872. 
on — Zuitt Kay, Phonix Ironworks, Glasgow, N.B., “ Pipe 
3426. eas Greoo, Philadelphia, Pennsylvania, U.S., “ Bricks.” 


3429. Davip CockBurn, Glasgow, N.B., “‘ Barrows. wa communication 


from William Barr.—16th November, 1872, 

3440. Freperick Jonny Caeessroven, Water-street, Liverpool, “‘ Skate 
fi ."—A communication from Edward Lawson Fenerty.—18th 
November, 1872. 


460. ALFRED Morcan, South Lambeth-road, Surrey, “‘ Purifying and 


amalgamating gum resins. 

$461. ALEXANDER Fraser, Edinburgh, N.B., “Composing types.”—20th 
November, 1872. 

3499. Jouw Howes Bass, Featherstone-street, St. Luke's, London, 
“Preventing the escape of oil, &c., from railway axle-boxes.”—22ad 


November, 187: 
= JAMES ‘Suites, Birmingham, “ Breech-loading small arms.”—23rd 


seer Jouy’ Cameron McDonacp, Waddon, and Joseru CaLVERLEY 
» “ Printing ry.” — 25th 


2. 

3556. Joun "Bares, Portland-street, Sheffield, James Wiiuis Dixon, jun. 
Oakfield House, Sheffield, WILLIAM Borrery, Durham- Y my 
Sheffield, “ Extracting caps from the of breech-loading carteidgs 
cases,” —26th November, 187: 

$561. WiLLiam —"¥ Sun Taoke, Heywood, “‘ Looms for weaving.”— 
27th November, 1 

3692. MicuageL Hewry, Fileet-chambers, Fleet-street, London, “‘ Preserving 
an ships’ sheathing, &c.”—A coi mmunication from Michel 


$608. ALFRED Vincent Newtow, Chancery-lane, London, 
*—A communication from Nathan Thompson.—6th 


872. 

8724. James TANGYE, Birmingham, ‘ ‘Expansion gear for direct-acting 
steam pum "—Tth Di , 1872. 

os, — Biscuor, Glasgow, N.B., “ Purifying water.”—3rd January, 


fts, New Shoreham, “Fitting tops to 
cues.”—15th January, 1873. 
- a Hewson Hewson, ‘ountney-lane, London, “‘Shaping 


ce Poun' 
strip or sheet iron.”—17th January, 1873. 
349. Henry Beavyoer Sears, Liverpool, “Surfacing stones.” — 29th 
January, 1873. 

500. Joun a Dromore, Ireland, “Heating buildings.” — 11th 
ry, i 

. Revsen Lyon, Bristol, ‘ ‘Communicating between passengers, guard, 
ver of a railway train.” 

524. ences Townhead, N.B., and Joun Jomyeroxr, Auch- 


, “Atmospheric hammers.” — 12th 
533. Govyney "ERMex, Manchester, “ Economising fuel in house fire- 


wf Geo Georce Ciavpius Asn, Maida Vale, London, “ Hats, &c.”—13th 


February, 1873. 
637. CHARLES a om A Piton, Camden-street, Camden Town, London, 


“* Tobacco = 

645. James Birmingham, “ Refining and purifying metals.”— 
20th February, 1873 1873. 

668. Eis Cottier, Rochdale, “ Fire-places,” 

665. A eee Gorenam, Gally-hill, Swanscombe, “‘ Kilns.”—21st February, 
187, 


602. , ae Hopeson Wartrs, Manchester, “ Arresting the fall of soot, 


ys." — 24th February, 1878. 
708. Joun perme, Nitshill, N.B., and applying heat.” 


“ Generating 
Liverpool, and IsRaEL Swinpe..s, Warrington, 


“Cutting 
Decemler, 








16. , = Fourier, L 





714. Ropert > 
“Steam other fi lor p ting more perfect combus- 
tion of the fuel ee therein.” 

721. Jous Henry Jonson, Lincoln’ zane Gait, London, “ Preven’ the 
entrance 4, — into railway carriages.”—A communication from John 


Wellby.—26th February 


724. oy Bray, De; 


ways.” 
725. Wittiam Lioyp 
“ Cui internal 


1873. 
ord, “‘ Cleaning or clearing the trams or rails of 
W Chandos-chambers, Adel; London 
screw "am A wy John 


McFi 
727. WILuiaM ay pe rey ay London, ‘‘ Roller 
journal boxes. communication from Seth Wilson. 
731. Nicwousow and Tuomas Brown Nicuo.son, Newburn, “ Rail- 
ers.” 
OnN Henry Jounson, Lincoln's-inn-fields, London, “Ginning 
unication from 


733. 
A comm 
735. Tuomas Atva Epison, Newark, New Jersey, U.S., “ Circuits and 


instruments for chemical 
736. RicaaRp Juxes, Sheffield, “* reverberating furnaces or 
Runcton, near Lynn, 


cu} 
737. SappLETON Marsters, North * Cooling 
"—27th February, 1873. 

753. Jouw Worru, Rochdale, ‘‘ Washers, &c., used for preparing and 
spinning fibrous materials.” Lat March, 1873. 

= SAMUEL RUSSELL, Ar , London, “Stoppering 

769. oe Curtis, Boston, Massachusetts, U.S., “Paper pulp 
engines.” '—A communication from Simeon Latham Gould.—3rd March, 
1873. 


803. WitLiaM MICKLE, ga “ Smelting and puddling iron.” 
= os Susnan 30s HasELtTrL pton-buildings, Je my “*Lamps.”—A 
ny ee White and Edgar Knight.—5th 
March, a 


861. WiLLiaM CuasE Barney, Lombard-street, London, “Electric 
telegraphs,”—10th March, ~~ 





» MAY 


any one of such applications 


wan oe ne eee in erect in opposing 
leave objections to such tions 
2 the office ey aa bee panconnggaa within fourteen of its 


List of Specifications sittings during the week ending 
Le ype deg 

2041, 1s, 24.; 2045, 1s. 5 2076, 2a, 24. 2108, 6d.; 2112, 104.3 2120, 10d. 
2330, 6d.; asi. 10d.; 2132, 49, 6d.; 2154, ls, 10d.; 2160, 25. 6d 
2162, 6d.; 2165, 10d.; = ; ‘ain, ted: bi74, lod: 2178, 6d; 2184, 8a: 
2187, 6d.; 2194, 1s. 4d.; 2195, Ba; 2208, Ie; 2205, 10d.; 2207, 8d.; ani7, 
1s. 4d.; 2299, 10d.; 2250, Sd.;° 225i, 8d.; 2315, 4d.; 2826, 4d. 2390, 
2332, 44.; 2884, 4d.; 2385, 6d.; 9999, 4d.; 2343, 4d.; 2346, 4d 
2355, 4d.; 2859, 4d.; 2361, 4d.; 2363, 6d.; 2968, 4d.; 2373, 4d.; 2375, “a; 
2376, 4d.; 2377, 4d.; 2880, 4d.; 2886, 10d. 
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ABSTRAOTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged a sores shed by 
a + the authority of the Commissioners of 





Class 1—PRIME MOVERS. 


Sndteting.) Fixed Steam and other Engines, ame, 5 Wind, and 
Water Mills, Gearing, Boilers, Fittings, & 
2615. W. A. GitpEr, London, ‘‘ Governors for steam engines.”- ey 
cation.— Dated 3rd 72. 

This invention consists chiefly in the cnet of a ring or plate or 
an annular combination of several yae arranged more or less symmetri- 
cally around the centre of gravity, and ca to continually oscillate by 
suitable arrangements of m: 

2629. J. Crarxe, Llangollen, Donbighshive N.W., ‘ Portable hot water 
boiler.” —Dated 4th September, 1872. 

The features of novelty in this invention consist of an eee eens er 

ported upon a suitable frame, the centre of which ann‘ constitutes 
a oton which rises from acavity ag ee atits dag am and which cavity is 
designed to receive the fire-grate escribed. The fire-grate 
consists of a cylindrical frame with a ail bottom, and is provided 
at each side with suitable —_ which pass through slots - the — 
porting framework in order that the fire-grate may be raised into position 

the cavity hereinb d, and there be fixed by such studs 
being Suomed into notches formed in the sides of the slots for the pur- 
ane The water to be boiled is introduced inté the annular casing 

reinbefore mentioned, and thus completely surrounds the jooauae 
and the flue puis from me so that the heat is utilised to the greatest 
extent. If it be necessary to heat a laager quantity of water than that 





to the collar is the fiyer, but in the reverse to that heretof 
that is to say, the flyer is inverted. A shoulder on the smaller 

the spindle supports a washer of iron or other metal, on which 

rests ; a woollen washer may intervene if desirable. 

2610. J. Noap, ag “‘ Manufacture of paper pulp from wood.”—Dated 


2nd , 1872. 

The inventor takes of deal or other wood and saws them so that 
one of their surfaces ee fo een earn the direction of 
the fibres. These of wood are then boiled . -y The 
said of —Se Ss pan hey Fo F 
of wood are su) frame between two cross bars just vea 

table, w he cuties @ testhed outton. Over the frame 
levers arranged eep the wood in contact with the aforesaid cutter. 

Over the frame he places a tank containing weak chloride of lime, which 
softens the w The bres are placed in an tank con 
chloride of lime or bi uor. Then they are ed in a tank con- 
taining clean water and w: 


» | ae R. H. —_— Lydney, Gloucestershire, “ Paper.”—Dated 3rd 
The material mbar whic a bol fication pert aaty & 
Ler mang or Se ie a tted boll with Gal ear 


2620. 2 F. Wat208, London, “alien mie cloth."—Dated Srd September, 


and carrying on ee ye ee oe One 
cloth yet at its finished state. 
2625. J. H. Drinkwater, London, ** Flocked fabrics or papers.” —Dated 4th 


September, 1872. 
o0 6 fo be 





contained in the annular casing, the inventor arranges another L 
casing to fit on to the top of the first-mentioned one, so that the — 
heat and product sf combustion are still further utilised by 

through the centre of this second casing, which is provided wit a aiitable 
cock to empty its contents into the lower vessel when required. 

W. E. Newton, London, ‘‘ Automaticall: and governing 
the apeed of engines and machinery. "—A pee Bn. ee se A 4th Sep- 
tember, 1872. 

s invention consists of various improvements upon an invention 
for which the inventor obtained letters patent dated 7th August, 1868, 
No. 2476, and the present invention has for a object to automaticall: 
regulate and govern the speed of engines and machinery when sineed 
between the machine to be actuated and the motive t. By means 
of the ne yen improvements ,the engine driver be enabled by 
a very slight ment of an indicator arm to stop, slacken speed, or 
reverse the engine and pl ie action with facility and ee so that 
the machine to be driven and the motive power will be made to act 
synchronously by the same motion of the hand of the attendant. 

3191. W. A. GitBer, London, ee steam engines.” —A communi- 
cation. —Dated 38th October, 1872 
A second slide valve is employed “worked by gearing and mechanism 
oie the main shaft of the engine. The action of this slide valve is also 
modified by the usual governor ball mechanism. 


2635. 











Class 2.-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

7. > Lesuiz, Surbiton, Surrey, “ Jointing rails.”—Dated 2nd September, 


The rails are connected by bolting a piece of iron of a tee-shaped section 
or an inverted piece of the rail itself, to the underside of the rails so as to be 
connected, by means of screw bolts or cotter pins, or by rivets 
through holes in the top of the tee iron or inverted rail and in the 
flanges of the rails to be connected. 

2616. R. F. Farrute and L. Perkins, London, “ Locomotive engines.”—Dated 
3rd September, 1872. 

This invention has particular reference to the Fairlie system of locomo- 
tive engine and the Perkins system of engine and boiler, with the object 
of combining the advantages of these two systems. There are, com bined 
with bogie frames, compound engines having high and low pressure 
cylinders, which receive their steam from a boiler poe on a carrier 
frame resting upon the bogie frame. The com ngines, the boiler 
and condensers are similar to those descri in ths specifications of 
letters patent ted to Loftus Perkins, and dated 12th July 1871, No. 
ome 2lst October 1871, No, 2818 ; and 21st October 1871, No. 2819 respec- 

vely. 

2631. W. C. Petiartr, London, “‘ Securing the doors of railway carriages,” — 
Dated 4th September, 1872. 

For this purpose a pair of governor balls, or other a ap] tus 
set in motion by one of the axles of a railway act 
upon suitable levers and connections to on motion to > bolts which act 
against the doors to secure them. 

2641. J. Cray, Yardley, Worcestershire, ‘‘ Harness saddles, &c.”— Dated Sth 
September, 1872. 

This invention consists in making the top or seat of the saddle or pad 
aud the hook or rein holder of the said top or seat of one or more pieces 
of metal or alloy by the process of — or forging, or stamping, or b; 
a combination of these processes. The metallic top or seat and its hoo 
or rein holder is connected to the saddle tree by screw bolts and nuts or 
otherwise, and the upper face of the said top or seat may be finished and 
ornamented by means of enamelled or coloured leather or other material, 
but the said top or seat may be left uncovered. 
2647. J. Murpny, Newport, Monmouthshire, 

September, 1872. 

This improvement consists in inserting in each space, 5 , or junc- 
tions where wheel spokes abut each other, on anon outside periphery of 
the wheel a glut or a or pieces, which being heated simultaneous}, 
and in conjunction with the periphery of the wheel, are rolled, 
hammered, or welded in their sovectl places J ha maga co! ting of 
furnaces, bed plates, centre pins, screws, eels, rollers, and 
hanical 4 The periphery of bye wheel being fron or other 
material, after undergoin g the whole or part of these processes, is formed 
true in circumference anc ready to receive a tire with or without turning. 
2656. T. Mrpertoy, & Stratford, Bssex, “ ee, m rails and 

permanent ways for railways.”— Dated 7th September, 1 


ng 
ttom 


“* Wheels.” — Dated 6th 





This invention consists in making a lower rail ae: oo flange 
attached to sleepers and two vertical flanges, between w ich the vertical the tines may uct o: 
flange of an upper rail fits, and is bolted or keyed. the | ster 


tion has for its ob: warhead the avoidance of the unsightly ap) 
ance caused by tears, cracks, ee, oo ee, which is found 
objectionable all Rocked fabrics or youere here the grounding or 
co) matter is only ap ~~ & on or to the surface of the same. In 
order to carry out the inventio: be aowtance there the fabric 
or r is caused to sonenanhe ‘the su ce thereof, either by dyeing or 

: A ag — or materials of es before manufactu 
mix colouring or —— mat 
peforett is formed into sheets or webs, 
the pa; 
Sent diti that the colouring di 

mt condition, so e colot or groun 
itself through the material or materials of which the paper or fabric is 
formed. On the fabric or paper so coloured or uunded the pattern or 
patterns may be printed Ay ‘ormed in the manner, and Mhocked or 
otherwise finished as required, and the flocking material or materials 
used should be as near the colour of the — of the fabric or — 
as ible, in order to obtain the full benefits of this invention. 


may readily distribute 


flocking material or materials may be of the usual or any suitable fibrous 
substance or substances, ground or otherwise — , of the required 
fineness, and applied to "the fabric or paper in manner. 


2645. D. Macxenzir, London, “‘ Self-acting caaiaedi the Jacquard.” —Dated 


5th env nang 1872. 
isa self-acting reader = the Jacquard. The principal 
features of anaiy are :—First, indices of a peculiar nature for ———- 


the cards and for perforating the materials to which ow are transf 


as perforated. ecg: , punches which act upwards of down- 
wards as heretofore irdly, self-acting cams. Fourthly, self-gearin 
catches and e above are 


wis. a self-acting Petctiticiepas 


144, 





but a few of the sible to mention 
them all without entering into a detailed d description* of the machine. 
2658. B. a S Coventry, Warwickshire, ‘‘ Woven material.”—Dated 7th 
tem 
meetet Ps aad of Aone d of this invention is that this material or 
fabric is made of two dis’ ae pig one = of silk and the other warp 
of cotton or linen, one pone placed alternately in the 
leach and slay, and each thread of silk or > oe or linen in each warp 
fastened by t! e woof exactly under the float of the adjoin thread in 
the other warp, so that when woven together to sales a fabric it will 
show a complete silk warp face one side and a complete cotton or linen 
warp face on the other side. 
2661. W. Hunrer and R. McCtoy, Some, & 
and winding fibrous materials,” —Dated 
The features which constitute this 5 db oe, SO the 
tly of the flies. The employment of two ding 
linders, one above the Neer and means for adjusting differential rates 
— of the spindles and flies. 
769. F. Curtis, Boston, Suffolk, Mass., U.S., “ Paper pulp engines.”"—A 
memmunication — Dated a —_ = —_ 
complete specification descri vention as consisting 
pally of <= tube, or curb, provided at its bottom with a , vitable 
grinding or reducing bed, a or wheel, armed on its erside with 
fase Bae morn within Sane ual oor the bed in 
such a manner as to operate in connection with this bed to separate, 
pul the mal and reduce the fibres of rags, wood, or other substances into 
pulp. said — or wheel having at or near its centre — 3 or more 
th which the stock will pass to the grinding bed below, 
t e pm me action of the ey disc having the peer of throwing 
the pulp from between the surfaces or agents outwardly to the 
circumference of the disc, from ~ he itis sie" openh carried back over 
the top of the disc and in falls | coy AE ¢ openings therein, to be 
carried between its lower surface and the grin bed, and dis- 
at the circumference as stated. 


1 one twisting, 








Class 4.-AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2607. J. T. Grirrin, London, “ Reaping and mowing machines.”—A commu- 
nication.—Dated 2nd september, 1872. 
This consists in the employment of a fore carriage articulated to the 
reaper, so that both can rise and fall to enable 4 knives to adjust them- 
selves to the inequalities of the ground. The rake arms are variable in 
number at will and in arrangement. 
2608. H. Beare, Newton Abbot, Devonshire, “Hay-making machine.” —Dated 
2nd September, 1872. 
The tine barrel or shaft is mounted at the rear of the machine so that 
it may be a a = — of the main framing, in order that 
the crop over which the —es wheels 
have passed, meation betngiang from the carrying wheel by an 
shaft and sui! gearing. 





=, rail has only one vertical Fab against which the upper rail is 

e 

2657. A. Sepiiiot, Rue de Berlin, Paris, ‘‘ Transporting ships, boats, dc.”— 
Dated 7th September, 1872. 

This invention consists in the employment of a metallic case > 
double sides and resting on axles moved by steam engines. The shi; 
floated into this case, and can then be conveyed by railway to the p! i 
required. 

2660, H. W. Huones, Liverpool, ‘‘ Tramways.”—Dated 7th September, 1872. 

The mode of construction is as follows :—After cu 


channel six or eight inches wide, and about the same én to admit —_ 
rail, an iron standard is driven into the trench so as to the 

the required height, the top of the standard is made with a slig! ty 
dovetailed mortice, in which the rail slips. The is of cast iron, 


about six inches from the top to the foot, which is about five [ae in 
diameter, having a spike below six inches long, which is driven into the 
bottom of the trench. 

2663, A. Hq, Rosinson, Dublin, ne ae Sor registering receipts of 


money.” —Dated 9th September. 
This invention relates “pertly to construction and 
inicati ec. , and registering the 


ar ol 

fare or amount due and to a4 paid by pa: y cars and 
other conveyances, whether on land or water or by persons en 
or of public resort, and is or the taking in all cases where it is des' 











t the receipts of money or and Ses of parcels or 
other goods shall be ention E tather 
relates to a simple and neath my tantatile the auuier 


for 
of persons passing through the same in either direc 


Class 3.-FABRICS. 
Including Machinery and Mechanical — connected with 
a Manufacturing, Dyeing, inting, and Dressing 
» &C. 
is W. E, Newton, London, “ Spinning flbrous substances.” —A communi- 
cation.—Dated 2nd September, 13) 72. 
This invention consists of v: for 


8 i upon an i 
which letters patent dated 22nd August 1 1870, No, 2313, were granted to to 
Pierre Motiron, Pierre Huchard, and F ssapn t, of Paris. 


+, +4 











nt invention relates more the spinning part of ‘he 

ormer invention, and consists in various i 
2605. W. Verma, Syn, “ Spinning and doubling yarn.”—Dated 2nd 
3 @ fixed or non- spindle, a portion of the 


The inventor em 
ee pe eee a smaller or of less eter, so as to receive a 
on which is the pulley or warve, immediately above which and fast 





2628. F. H. Dovatass, London, “‘ Apparatus for the protection of animal 
and "— Dated 4th Se; , 1872. 
Posts to be erected at on land, with hollow or solid rods and 
conical cup on top. 





Class 5.—BUILDING, 


eens Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 


2613. ¥. Dovatas, London, “‘ Concrete blocks, d&c."—Dated Srd September, | 
1872. 


The invention consists in the conversion of concrete into hollow blocks 
having on two or more of their faces dovetail shaped projections as well 
as — sha grooves for the Pe pe wey to fit into, and thus accord- 

the title be lockfast, or ee Se ee apes Seats 
Their Futility will readily be seen from the accompanying = 
hollow parts may either be circular, semicircular, or square, w: 
tongues or grooves may be either dovetail in or circular, or or of any 
form, which being narrowest at the neck or Bae oj —— causes the 
blocks when joined together to be securely fixed or lock fast. 


2622. R. M. CaAFFALL, Alton, Hants, *‘ Barth clesets.”—Dated 3rd September, 
1872, 

This relates to various ieecenae in earth closets in which 
soeneninn Senginges er to spread the earth over the soil after 
each use; rrr 
that the Ts of effi 
amt i. H. er ger pee, “ Water closets."—A communication.— Dated 

1 

This invention relates pant economic, and effective water closet, 
wherein all mechanism situated beneath the seat is 
with, and the of the = and Gomes aan ob away of the contents of 
the receiver are accom ei ogee being Sent lemned 
by one jet and the receiver po en 
2638. © arate Paris, “ Improved hydraulic beton, ’ - Dated 5th September, 
1 


Ro, draulic beton which the inventor has combined, and which he 
ce beton Francais, is com: of the » essential agents :— 


First, sand, given sand, silex 
or river mud ; a salt with the addition of f oxide of iron ; 
and, Thirdly, in the fi 


hydraulic cem The beton is 
be Cxamugle 6615 Sib, avoirdupois of marine salt is dissolv 





manner :— 
* The word *‘ descrij ” is found in the of the 

ae ee it, but does not appear in the pe Bo msm 

men’ 


| n 528 pints of ordinary water, and this solution is thrown into 358 ts 
| of also ordinary water, to which is added a certain quantity of o of 

With the saline 
earth, or the river 


oe 
é 
age 


u 
spell Sie en The water su} is connected to the basin 
by inserting the end of it into the ee Ee, with one or two rubber 


w 
receive a rubber or leather 
washer bears the ou’ 
fication a rubber le yA or disc, 
held at its edges, and is moved 
ane am, which is screwed either internally to work on an externally 
screwed part of the cover piece or vice versa. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 


-_, ey Pippinctox, London, “ Revolvers and revolving jfire-arms.”—Dated 
th September, 1872. 

This invention is applicable to gence J pen and revolving fire-arms, 
in which central fire cartridges are id consists in the employment 
of automatic mechanism for the seaios of the expended cartrid; 
cases which is put in motion by the action of opening the 


arm. The pistol or —— is arranged so as to turn on a pivot or 
snap at the lower of the frame or body, and is locked or held firmly 
m for by a self-acting spring latch or pedal, 





Class '7.—-FURNITURE AND CLOTHING. 


Including oe Utensils, Upholstery, ae Musical In- 
ments, Lamps, Manufacture of Dress, &c. 
om, Ss E. A. marine ‘tent, “* Lamps burning mineral oils.” — Dated 


The invention relates, First, to the employment of two glass cylinders 
- me the lower portion of the ae and a metal tube to form the 
Nossal, forating oe ofr apace ier @ ay of chr to tan barnes, 
an lor su o! e er. 

ks are employed o; Sle to diow 0 cunent of 
between each edge of 





of lamps in which the casing of the lamp serves as a --~ 4-4 and con- 
sists in the employment of means for preventing the failure of the lamp 
on a sudden draft of air ta p The invention relates, oe 
street or roof lamps, and has for its object to obviate the necessity ior the 
use of a glass chimney in such lamps, and to novel means for means 
pn 2 on of oil to such = The invention relates, Fourthly, to 
= Foe = ut it wicks ¥ — a ctreular flame and 
means for preven e itting up lame by the excessive 
force of the outer current of air. 
2632. K. Rosison, London, “* Umbrellas.” —Dated 4th September, 1872. 
The object of this invention is to render umbrellas more serviceable, 
st the continual ay ys FH the rain from the tips, which is the 
in heavy show channel of india-rubber or other 
suitab le material is attached to to the edge of the silk cover of the umbrella, 
so that the pebble or other tips a 2 ee A A 
Soruned im the guiter Sor the sain collected te by tilting 
the umbrella on one side or other as desired. When favelling’ outside 


vehicles and inside open carriages durin; ae rain, an india-rubber or 
gutter-percha tube may Sy be fastened to os or openin, in the gutter 
or channel to peainteke ths sell ty aheeeae e tube to fall 
over or outside the vehicle. 


2636, J. M. _— Birmingham, ‘‘ Sewing machines.”—Dated 4th Sep- 
to this invention the shuttle race which forms the arc of a 
circle is on the inner side of a plate attached to the cloth plate. The 
shuttle-carrier vibrates on a pin or stud at the centre of this cirele. The 
shuttle is held in =—- in the said carrier by a spring-catch formed with 
a projection which enters a recess in the underside of the shuttle and 
—, its escape, except when the said catch is forced back. At the 
k of the shuttle-race inventor places a flat spring which holds the 
shuttle in the most advantageous —- for entering the loops. The 
shuttle has three slots and a take-up spring to shorten the slack thread. 
A flat spring is secured to the underside of the cloth plate, yt 4 


ing screw is arranged in combination with the sai regulate 
the le of the stitches. means of a Hoch — to the end of 
the feed bar and working the peri — the under 


shaft, only one cam is req’ and a no’ at fhe" feed is diminished. 

He uses a long needle, and dispenses with the ordinary needle- 

2637. J. Kenny, “ Button holeing, &c.”— Dated 4th September, 1872. 
These improvements consist in laying a cord or its equivalent into a 

piece of leather or other suitable material, and blocking it in the form 

of a button hole, which of leather or other suitable material thus 

treated is to be afterwards worked up into the structure of the article in 


which button-holes are juired, whereby —- improved button- 
holes will be cbtained. The opperatus ie used for the above 

Be me wre nd poms mely —mg ‘h which a cutter 
pny) wy of a core operates ~~ te sup) by the frame of 
the machine, the material for the button-hole being between die 


lever. 
“ Waz thread sewing machines.”—A 
tember, 1872. 


and bed and is drawn bya 
2706. W. Morcan-Brown, Lenden, 
communication, a 12th 





This invention consists partly in the method of hanging the rocker 
late that carries the bearings in which the needle bar slides, and partly 
Eo the construstion or it that 
eS ake Sa og apbedpgae 4b yy 3 
a actuates the awl bar. The movements 

"tae asdin and the awh ave etieeted & a single crank on the driving 
chef, ee SS is effected by hollow passages 
through w! hich hot water or steam is 


2735. W. Morcan-Brown, London, “‘ Machine Lor attaching buttons.”— 
A communication.—Dated 


1th September, 1 
This invention —— sewing metal or ey ng 
buttons to boot uppers, needle passing alternately = Sone Goes tho 
ope and outage othe ape and us by a series of stitches fastening 
e eye of the bottom to the uy; 
806. G. Hasevting, London, “Improved lamps.”"—A communication.— 


5th March, 1873. 

The object of bp invention is the production of a non-explosive lamp 
for carbon oils. The lamp has a chamber, an 
oil-tube, sia skirt in combination with a fount and a burner. The 
burner is supported the same to the oil-tube, and the skirt 
depends from the said down into the chamber over the tube. 

822. W. Morcan-Brown, London, “ Machine for lasting boots and shoes.” — 
A communication.— Dated 7th —. 1878 


This com relates to the o’ of a machine to 
be used in and shoe u to 

to the union of Ss soles and the inner soles, and claims 

the general of the machine e ic of con- 

struction and arrangement, substantially as 
Class 8,-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, ion and Preservation of Food, 
Gen, tonne Tanning, ae Dyeing, Calico-Printing, 1] 
Glass, Pi , OC Paint, Manures, &c. 


2614, 3 y, aes Macclesfield, ‘‘ Phosphoric acid.” —A communication. 


phosphoric 
obtained with waste 
marbsablo manures are cine U7 treating with wast. produce 

















. 


Manon 21, 1873. 


THE ENGINEER. 








2617. F. C. Daxvers, London, ‘‘ Artificial fuel.”—-Dated 3rd September, 


E 





2 OBiecenm, 5 Operon, oul + Doves, Sento, * Seetnel 
: me fe 

Tite ey by its object the treatment by alkalies or the 

earths of the spent oxides of iron so a = they 

means 








or they may be 0} uy for the recovery of the 
sulphur or ocgheke, oF cBionide ammonium. In —— 
out this i jon the i tors e the said t oxides 

, py preference with milk of lime, and by such means they 
o a solu which may be employed directly for the fact 
of Prussian blue or in the ion of other cyanides, such as ferro 
cyanide of potassium or le of potassium by any convenient and 
well-known process, 


2642. C. W. Torr and J. Jounnstone, Birmingham, “‘ Furnaces for heating 
and melting metals.”— Dated 5th September, 1872. 

to this invention gaseous fuel generated in a a 

the ground level of moceuaes, s08 NS wae Sam Oyo 

a 


veloping 
chamber. Near the u = oe a Gone Ss eee 
opening, through w! produ combustion pass e chimney. 
The tows of the tuel ho and crucible or other chamber are closed 
removable covers, and a 
the ashpit door of the and by valves or dampers in the chimney, 
and in the flue which supplies hot air to the gaseous fuel. 


2648. A. C. Duncan and A. Duncan, Manchester, ‘‘ Turkey red.” —Dated 6th 


This invention consists ;—First, in the application of the mordant to 
the surface of one side of the cloth 
both sides as hitherto adopted, 


the goods 

methods of t applying colour to the surface of cloth being technically 
known as ace , and effected by means of engraved rollers. 
Thirdly, the application of objects, or a hm or parts of designs in 
colour, composed of the mordant and the colouring matter of madder or 
artificial alizarine to one side of cloth prepared for turkey red, and then 
fixing the colour by steaming. Or in all cases the colo matter of 
madder or artifi alizarine may be applied to one side of cloth by 
an engraved roller or otherwise. After the cloth has Pp for 
turkey red, and mordanted on one side or both sides, and other colours 
besides red, such as black, blue, green, orange, yellow, and other colours 
may be prtnted at the same time as the red, on cloth prepared for turkey 

» danted or danted y these methods there isa sid 
able saving effected in the colouring matter used. 
2649. W. Mxristarn, E. Lucius, and A. Broninc, Hoechet, Germany, 

“Colouring matter suitable for dyeing and printing.”—Dated 6th 


September, 1872. 

Anthracene is oxidised by a mixture of bichromate of potash and nitric 

acid, the anthrachinone thus obtained is made into nitro-anthrachinone 

by bo’ in nitric acid ; the nitro-anthrachinone is heated with caustic 
kali solution to form which is precipitated from the alkaline 

solution by an acid. 

2650. J. C. Ramspen, Lightcliffe, Yorkshire, ‘‘ Combustion uel.” —Dated 

6th September, 1872. — ” vs 

Connected to the back or end of the boiler flue or flues is a pipe or 
ar communicating with an exhaust fan. The ipes 

fan terminates in an air-tight ‘‘receiver,” from which receiver extends 
a second pipe connected with front of the boiler flue, and so complete 
circulation of the gases is secured. Near to and communi with 
the fan is an air ee pa connected to the lower 
the receiver is a pipe valve for conveying the gases ™m 
to a second receiver containing sewage ; the furnace gases mingle 
ee Se oman ne, Bee a combustible gas; or the furnace gas 
on reaching or a similar receiver may be decomposed. 
2651. 8. Srmmzon, London, “ ”~ Dated 6th September, 1872. 

Economy in fuel through the admixture of a number of chea and - 
tiful bodies framed in or other convenient shapes ~ for 
domestic, steam, and other purposes, for fuel producing but little smoke 
a ity = an + or agape wh ny = of extraordinary 

ura! comparison coal, coke, or an; er burning substance, 
consequently benefiting the public. ” - 

2667. E. Ross, London, “ Method of utilising and giving additional value 
Sep = ee of the coffee bush."—A communication.—Dated 9th 

The ‘and decoctions er infusions of the several ucts 
of the co we pn ny ep he to turn Sra 
of food the coffeine contained therein. 

798. J. C. Tirraxy, Portsmouth, Rockingham,*New Hampshire, U.S., 
“ Apparatus for manufacturing and stering illuminating gas.”—Dated 
This invention selaten, First, to fen ts in th t and 

ven rel en! e ent an 
construction of furnaces and retorts Yor manufacturing illuminating gas 
and ibstances, whereby t 








ion of 


Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic 
ar Tamerton Foliott, Devonshire, “ Electricity to horses and 


for the treatment of 
tever, the same being 
certain metal pieces, 
cted to a rs ng ity, one or more of 
acting as positive and others as negative, thus sending a 
current of electricity through the animal, and thereby vroducing bene- 
ficial effi This is also done in a variety of ways, such as having metal 
connected to the horse as positive and metal flooring as negative, 

e current passing through the horse down its legs to the metal floor ; 
the animal under treatment in water and passing electricity 


786. W. 
eatt 


from any disease wi 


horses and cattle sufferi: 
nt parts of the animal 


effected by 
hich 











2563. W. R. Laxe, London, “‘ Type-setting machine.”—A communication.— 
Dated 28th August, 1872. 

The said invention consists in new devices for i aatlort types from 
the boxes or troughs in which they are placed. In the channels 
or ves through which the types pass partially open. In improved 
Goviess for the passage of the t; through the main channel. 
In a plunger or packer having an inclined face which catches the type 
and pushes it forward in the line being set. In a block against which 
the types are pushed by the packer, and which yields as each type is 
placed in line. And in the arrang: t of two g d i 











or by placing the 
—_ the animal suitable connections. This invention also con- 
sists using-metal Plase of any shape or ired 


size req , Sponges, or 
any other means, so electricity is conveyed by them and applied 
by their means. 


Class 10._MISCELLANEOUS. 

Including all Patents not found under the preceding heads. 
2514. H. Atper, Edinburgh, N.B., “‘ Dry meters.” —Dated 24th August, 1872. 

This consists in a chamber below the o bottom which 
may be either air-tight or filled with pitch, solidified oil, resin, or their 
equivalents. Atmosphere and damp are thus prevented from coming in 
contact with the bottom, and ig is prevented. 
2518. W. Locnneap, Glasgow, N.B., ‘* Asbestos or amianthus.”—Dated 24th 


A 1872. 
vention consists in redu the asbestos oramianthus to a pulp, 
me or mixed with other fibrous or 


and in appl this pulp either 
suitable wa in paper or other products o derived 
from fibrous pulp. The i tion also 








sists in applying the asbestos 

or fm for watering safes at ge oot as ~t es 

coat ‘or steam superhea’ steam , stovi re-places, 

metal smoke funnels, and flues. aa ™ - 

2519. J. G. Toncusz, London, “ Needle and perfumery boxes, &c.”—A com- 
munication. — Dated 24th 


This invention has for its object the application of glass known as 
platinised glass, or ‘‘ glace platinée,” to various useful and fanciful articles, 
ee oe oe boxes, and cases and other similar articles, 
also to toys, useful, or fancy articles made of paper, leather, 
metal, or other material. The platinised glass, or “‘ glace platinée,” is 
either applied to the lid or other of boxes, cases, or other articles, 
according to this invention, and when the lid is closed it serves as a mirror 
or looking glass, but when open or placed before the light it is trans- 
parent, and photographic or other objects or images taken thereon or 
applied thereto are distinctly seen or displayed Or the photographic or 
other image may be inclosed between two glasses or be covered with 
collodion, or varnish, or with transparent silicate for protection. 

2520. C. W. |Stonzs, Manchester, and A. Lowcocn, Salford, “ Movable 
weirs and sluices.”—Dated 24th August, 1872. 

A hollow wrought or cast iron counterbalanced self-acting movable 
weir or sluice actuated by the rise and fall of water in the river or stream 
through the medium of pontoons or floats is connected by suitable rods 
to one or more radial arms keyed upon or attached to the shafts of the 
movable weir or sluice. These shafts work in stationary bearings, and 
are provided with levers and counterbalance weights. The above- 
described movable counterbalanced weir or sluice is designed to allow a 
flow of water below it when required, carrying away any deposit which 
may accumulate on the bed of the river or stream, and in case of flood 
moves to a level with the bottom of the river or stream, leaving a full 
and free pee for the flood water. The counterbalanced movable weirs 
may be wor! by manual power. 

2521. C. BantHoLemew, Broxholme, Doncaster, Yorkshire, ‘‘ Cutting coal.” 
_ 24th August, 1872. 

According to this provisional fication four or more circular saws, 
mounted on one axis, are emplo: ; they are set so closely er that 
the coal breaks away from between them. ¢ saws are driven by an 
endless belt or belts passing around the axis between the saws. Either 
manual labour or uther power may be employed for working the apparatus. 
2536. J. G. Garnett, London, “ Closing and securing packing cases or boxes.” 

—A conmunication.—Dated 26th August, 1872 - 

This invention relates to improvements in closing and securing the 
lids or covers of cases or boxes for various purposes, whereby 
injury to the Lag h A rad other = is —, For this — 
rding ese improvements, part o! or cover of a 
on each side is fixed before the bottles er other 

an left to introduce the articles 

box or case is full, the said 
means of a lid or cover corresponding in size there- 
position without the aid of nails or screws. 





to slide 


In place of sliding pieces or bolts 

Png A upon a pin so as to pass the ends 
portions of the lid to secure the cover. 

lorthampton, “‘ Burnishing, rolling, and setti 

Tho lapther tote equvatel = wt mest . 

eather operated upon on a bloc! or 

other suitable wood with a concave surface, where it is beruitned by 





in its Fw ob gy chamber con- 
walls or shell of the furnace 


the retort. This part of 











E 


means of a series of ws blocks, rubbers, or rollers mounted on 
the periphery of a large wheel which rotates vertically. 


2548. A. Brycg, Alloa, Clackmannan, N.B., “ Branding casks, &c.”—Dated 
27th August, 1872. r ~ 


The feature of novelty which constitutes this invention is the arrange- 
ment of a stove with a branding plate on its upper part, on which plate 
other plates with any desired letters or device to be ded on the casks 
are placed and fixed, the heat being distributed from the stove to these 

lates by a Seong ages underneath and by a damper placed in the 

ue for regulating the draught and causing the flame to spread under- 
neath the plate. 
2549. W. Mitten and J. Muir, @ , V.B., ‘* Punches and drills.”— 
Dated 27th August, 1872. — fj 
The feature of novelty which constitutes this invention is the construo- 


screwed on to the extremity of the er, thus 

punch or drill firmly in position. 

2551. H. Foster, Boxrmoor, Hertfordshire, ‘‘ Condensing steam, dc.” —Dated 
27th August, 1872. * es bedi. 


This invention relates to tubular d refrigera' and 
consists in constru them of tubes of thin metal of great and 
small » held by screw nuts of at 
both ends, intermixed with tubes of jeter, or in 

endwise, the condenser in such manner 


i'n om be alee i 
mT“ 7m. tank for cleansing, repair, or 
2558. J. Birp, eons, Staffordshire, “ Drying bricks, dc.”—Dated 


scording to this 
to Seouution the Gaav of the gingdink ex mem to con- 


Ta 
es 
i 
F 





h y for the type back to back and facing outward, so that all parts 
are visible and accessible. 
2566. R. 8. Boxp, London, *' Perforating machine.”— Dated 28th August, 


1872. 

The patentee employs two plates similarly provided with holes arranged 
as close together as convenient, the pins to make the perforations 
inserted at the back of one plate, and provided with heads to retain them 
in place. The plates are fixed in a suitable press, the one carrying the 
pins being removed to re-arrange them when it is desired to alter the 
mark. 


horseshoes of a cellular ae form, ont fiti = 
the hollow spaces plugs, or studs, or ca) eces, app ying or 
ferrules around the naif of horseshoes, and a _ adjustable plates, 
toe clips, and caulking studs as a substitute for ‘* roug! "and of the 
use of springs in horseshoes, and of spring clamps or claws working on a 
pinion pivot or pin. 
2574. R. A. Purnis, Cheam, Surrey, and J. N. Lesswane, London, “ Safety 

label.” —Dated 29th August, 1872. 

The label, which is made of soft metal, has a tubular through 
which the two ends of the cord are threaded after having ¢ 
aren plied to device consisting 7 ty oF bl 

ure app to a device co of type wheels and a movable 
eA or follower mounted in a frame. e tubular part of the label is 
passed between such wheels and plate or follower, whereby it is at the 
same time imprinted on front and back with any desired letters, marks, 
or figures. 
5277. C. Jupxis, Brixton, Surrey, “ Wet and dry gas regulators.” —Dated 
30th August, 1872. 

First, the combination in one form of a wet and dry gas regulator, 
changeable from one to the other at pleasure. Secondly, the giving of 
additional steadiness and sensitiveness of action by the application of a 
spring or of a balance weight in connectiou with the valve and the 
weights as described. 

2582. G. Muprorp, Retford, Nettinghamshire, “ Straps, &c.”—Dated 30th 
August, 1872. 

A single strand is first formed by covering or twining a single wire 
with a fibrous material of hemp, flax, wool, or cotton ; then two of such 
strands are twined into one cord, and cords so fermed constitute the 
w of the fabric, the weft being com of fibrous material alone or 
combined with wire, or of wire only. The strap or belt so manufactured 
is coated with water-proofing, and in some cases is wwvered with india- 
rubber vulcanised. 


2568. H. C. Hitt, Stevenage, Herts, ‘‘ Horseshoes.” —Dated 29th August,1872. 
Const ting into 


a 
a 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

PUDDLERS AND THEIR WAGES—MEETING OF THE CONCILIATION 
BoarRpD—HIGH PRICES STOPPING TRADE—THE DEARTH OF COAL: 
Keeping mills semi-employed: Signs of weakening in the 
future—BELIEF BY MASTERS IN MINERS HAVING INCREASED 
WAGES — EXPECTED INCREASE IN THE PRICES OF COAL — 
Mountz’s MetaL CoMPANY—REJECTION OF THE COLLIERY 
SPECIAL RULES. 


On Monday last the finished ironmakers of all England, re- 
presenting 5000 to 6000 puddling furnaces, offered their work- 
people through the conciliation board which sits in Wolverhamp- 
ton, to continue to pay 12s. 6d. a ton for as and the other 
wages in thelikeproportion. The Staffordshire delegates rejected the 
offer, but have yet to prepare a counter offer, which their masters 
invite. Such an offer, if it should be made, will be discussed at 
the adjourned meeting next Monday. The new scale must begin 
with April. 

The very high prices to which iron of all kinds has been put up 
is exercising a very perceptible influence upon the y berms On 
Wednesday business on "Change was nearly at a standstill. £16 
for merchant bars is much too high for any purchases to be made 
by men who can in any way do without the iron for a time. 

uch less will the market bear £22 for best singles. Very few 
new orders indeed are coming in, but the supply of coal is at pre- 
sent so small that the old o: ers are sufficient to keep the mills as 
much “—_ ed as the supply of coal will allow. Quickly the old 
— = ; worked out, and then _- must be a dearth of 
wo! e feeling was generally against the masters giving more 
than 12s, 6d. a ton to the puddlers, who, it was belleved on all 
hands, would be most unwise to refuse that rate of payment for so 
nage iod as ninemonths. The market closed unsatisfactorily. 

ows signs of weakening on an early day, though it was 
rumoured that the leading proprietors are contemplating an early 
further considerable advance. 

The tone of the Wolverhampton market on Wednesday was 
tolerably accurately expressed in Birmingham to-day (Thursday). 
There was a striking contrast between the state of things to-day 
and that only of three months ago. Much anxiety was shown by 
merchants who have given out orders to get the iron; but there 
was none to place specifications. The price which they have 
been com: to ask their cust has stopped all healthy 
business. Transactions cannot be entered into on account, either 
of the general, continental, or the Transatlantic markets. Merchants 
complained very loudly of the excellent prospects with which the 
= opened being destroyed by the enormous prices. Neverthe- 
ess it was obtaining credence that a further rise of wages de- 
manded by certain of the colliers will be ded by infil 
coalmasters, and another considerable advance put upon 
coal. It may, however, be taken as certain that the exten- 
sive Cannock Chase collieries will not further advance. We 
have reason to know that, on the contrary, they are contem- 

lating reductions in prices when the warm weather has set in. 
North Wales coal for gas purposes is sensibly lower here to-day. 
are without alteration all round. 
isincli to give way so long as 
through the short time they 
of Birmingham and the district are without 
such as it is, is against the manu- 
otations. The heavy foundries 


tities of pi being 
particular, chiefly to distant 
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leaves them with £36,946 available for dividend. 
10 per cent, on the year, and £10,000 
balance will be paid off, at the same time is 
forward, £4000 is set aside for bad debts, and £1000 is written 
off _= and rey 

ere is no little disappointment amongst the meee = 
prietors and colliery man of South Staffordshire 
Worcestershire, that all their recent efforts to Pe eh yoo a code 
of special rules for the management of their eries under the 
new Coal Mines’ tion Act have been without _ 
avail, They have exhibited the rules fourteen days at the pits ; 
several strikes and a serious ation in business resulted 
from the disapproval of them by the colliers, and now the mines 
inspector has issued a circular to all the colliery proprietors who 
have sent the rules to him for sanction that can alone make them 
law, announcing that the rules “‘are unsatisfactory, and not 
suited to the requirements of the colliery,” and that ‘the pro- 
ceedings must begin de novo.” 





NOTES FROM LANCASHIRE, 
(From our Manchestér Correspondent.) 


A DULL WEEK IN THE IRON TRADE, BUT CONTINUED ACTIVITY IN 
THE IRON MANUFACTURING DISTRICTS—THE OVERTIME QUESTION 
IN MANCHESTER. 


Tae past week, so far as new business is concerned, has been 
about the quietest we have had in the metal trade in this 
district for some time past. Very few fresh orders either for pig 
or manufactured iron have been given out, and in the latter class 
metal consumers appear to have pretty well filled up their 
requirements for the present, and to be waiting the turn of the 
market. Some little disposition to push business has been 
manifested, and prices for bars have been rather irregular, 
varying from £14 to £14 10s. per ton, but rates, as a rule, 
remain very firm without any material alteration upon the 
quotations of last week. Pig iron continues scarce, and makers’ 
order books are pretty well filled uP, but the present new 
business is chiefly of a hand-to-mouth character. 

In the iron manufacturing districts the works are all very busy. 
All the blast furnaces of the Wigan Coal and Iron Company are 
fully employed, and the output is not at all more than sufficient to 
meet the requirements of orders still in hand. The Dallam Forge 
Company are also actively engaged turning out puddled bars ; 
the rolling mills of South-west Lancashire continue full of orders, 
The shops of the engineers and toolmakers are perhaps busier than 
has been the case for some time past, and in all the branches of 
the finished iron trade the greatest activity prevails, 

The Manchester Society of Amalgamated Engineers have now 
taken a definite stand with regard to the long-disputed question 
of overtime. The point at issue has been whether the extra pay 
shall commence only after a week of fifty-four hours has been 
worked, as held by the masters, or after each day of nine hours, 
as stipulated in the circular issued by the men, and at a meeting 
of delegates from the various branches it has been resolved by a 
large majority to adhere strictly to the terms of the circular. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


GLASGOW IRON MARKET: A alight rise in warrants, but makers’ 
iron decreasing : Increase in shipments and imports: The value 
of manufactured tron—THE COAL TRADE: Continued ity, 
and no abatement in prices : Falling-off in the shipments ; Eastern 
mining news—GENEAL STATE OF TRADE IN SCOTLAND, 


THERE have been few fluctuations in the warrant market durin 
the past week, and the ftirther fall in prices which was anticipated 
has not as yet taken place. Indeed, there has been an actual rise 
on last week’s quotations, The market has been characterised 
throtighout by comparative firmness, the only decline of any im- 
portance having occurred on Thtirsday, when business was done 
down to 134s, 9d. The price rallied the same afternoon to 136s., 
which was the closing figure. On pein the market opened firmly, 
with a number of transactions at from 136s. 3d. to 137s., maintain- 
ing that position till the close. There was an unusually strong 
market on Monday, and at one time 139s. 6d. cash was touched, 
falling at the close to 138s, 3d. Since then the prices have re- 
mained almost stationary. 

It will be seen that several of the makers’ brands this week show 
a further reduction, which, although slight, sufficiently indicates 
the downward tendency. The quotations are as follows :— 
Gartsherrie, No. 1, 162s, 6d. ; No. 3, 140s.; Coltness, No. 1, 
162s. 6d. ; No, 3, 140s. ; Summerlee, No. 1, 162s. 6d.; No. 3, 
138s. ; Carnbroe, No. 1, 150s. ; No. 3, 138s. ; loan, No. 1, 
170s. ; Ne. 3, 138. ; Calder, No, 1, 162s. 6d.; No. 3, 138s. ; 
Glengarnock, No. 1, 150s.; No. 3, 138s,; Eglinton, No. 1, 138s. ; 
No. 3, 136s, 6d. ; Dalmellington, No. 1, 137s. 6d. ; No. 3, 136s. ; 
Carron, No. 1, 162s, 6d.; Shotts, No. 1, 160s.; No. 3, 140s. ; 
Kinneil, No. 1, 150s. ; No. 3, 140s, 

The shipments of pig iron during the week ending 15th March 
amounted to 14,576 tons, being 2152 tons more than in the pre- 
vious week, but 5020 less than in the corresponding week of 1872. 
The awe for the week of Middlesbrough pig at Grangemouth 
were 1730 tons, ex ing those of the previous week by 95 and 
of the corresponding week of last year by 520 tons, 

There is no change in the prices of manufactured iron (except in 
bars and rails, which are from 10s. to 20s. dearer), and it is with 
difficulty that the works are kept going. Through a falling off in 
the demand merchants have consi le stocks in hand, and are 
not likely, in the present state of the market, to operate to any 
greater extent than is really necessary. 

The coal trade continues as gorgenees as ever, and there are 
no certain signs of an immediate decline in prices. In inferior 
sorts, particularly dross, some slight reduction has, it is true, been 
made ; circtilars have been issued by a few of the coalmasters 
intimating that they have taken off 2s. wagon. It is other- 
wise, however, with regard to household coals, the demand for 
which has been augmented by the inclemency of the weather, 
This and other causes will, it is expected, to k up the 
prices some time longer, though no one doubts that before long 
they must materially ecline. 

A considerable falling off is observable in the shipments of 
coals as compared with those of year. For the week endi 
8th inst. they amounted to 27,568 tons, being a decrease of 6277 
as compared with the co mding week of 11 

In the eastern mining districts of Scotland complaints are 
made of a diminution of orders, and of a want of firmness 
in the prices, which would appear to foreshadow a reaction 
in the coal trade. There, too, the demand is strongest 
for Lege sorts, the hyena g ~ ph ree regen en 
orders and for purposes of export. Very good prices are every- 
where obtained for gas coal, of which there appears to be a 
scarcity. Absolutely no coals have been exported from the 
eastern ports during the week, although a number of cargoes have 
been sent coastwise, From the dulness of the export trade from 
the Forth of Forth for two or three weeks back it would seem 
that the inhabitants of Northern Europe are ptactising a rigid 
economy in these times of dear fuel. 

The manufact justries of Scotland are genetally dull as 
compared with recent times, ahd the business in cotton and 
several other magne ‘ucts is much contracted in limite. 
The building trades are, however, very well employed, especially 
in the mining districts, where a great many new houses are 
built to accommodate the extra number of miners required. ; 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE PRICE OF COKE—PRICE OF COAL:.A reduction—REMARKS ON 
THE STEEL TRADE— or Mr. Dante DoncasteR— 
DERBYSHIRE LEAD MINING : Meeting of “ Magpie” shareholders 
—SILVER PLATING : Higher quotations—SuPPLY AND PRICE OF PIG 
TRON—THE ENGINEERING BRANCHES—CUTLERY TRADES AND 
GENERAL STATE OF TRADE. 

Fst continues very scarce so far as coal for steel converting and 


general manufacturing purposes is concerned. Coke has gone up 
some i ton in the open market, and in many instances 
now realises fully £2 per ton. On the other hand, notice of a reduc- 


tion in the price of house coal was given yesterday (Tuesday) by one 
or two large colliery proprietors. The Sheffield Coal Company 
(formerly carried on as Jeffcock, Dunn, and Company) reduce one 
shilling per ton on best and three shillings on other qualities. 
They now quote per ton of 21 cwt. at the pit mouth; picked 
branch, 26s.; best Birley Silkstone, 22s.; screened nuts, 17s. ; 
screened seconds coal, 19s. ; and coke breeze (no reduction), 15s. 
— aaa aces some shillings more per ton for,delivery into 
effie 

The general condition of the steel trade is active, the remarks 
of two or three weeks back being equally applicable to the present 
time. As one event in the trade, I may perhaps be allowed to 
note that Mr. Daniel Doncaster, widely known as the head of the 
steel firm of Daniel Doncaster and Sons, Sheffield, has retired from 
the business, which will be carried on by the remaining partners, 
Messrs. D. Doncaster, jun., D. K. Doncaster, and Charles 
Doncaster. 

The Derbyshire lead mining district adjacent to this tuwn is 
being fairly developed, but needs improved railway accommodation 
before anything extensive can be done. At a meeting of the share- 
holders in the Magpie Mine (which is situate at Sheldon) at 
Sheffield on Thursday last, it was thought unnecessary to allot the 
whole of the shares, and it was stated that there was no doubt of 
the mine proving successful as soon as the adit is completed for 
draining purposes. Silver platers are doing a very g business 
both on home and foreign accounts ; one of the cole firms in the 
trade have advanced their prices during the week, probably owing 
to the excessive price of coal and the increased cost of nickel, &c. 

om are is in fair supply from Derbyshire; hematites from 
Workington, Whitehaven, &c., but prices continue very firm. 
No. 1 West Yorkshire pig is not obtainable under £6 12s. 6d. in 
urgent cases ; but it is being supplied at a much less figure under 
contracts of no old date. Bessemer is worth from £8 10s. to £9 
on the spot. Finished iron is inquired for ; bars of the best make 
being worth fully £14 to £15 10s. per ton; plates, sheets, and 
> in proportion. 

The engineering firms are still busy on marine and mechanical 
engines and general machinery for ironworks, colliery, and other 
specific purposes, ; 

In the cutlery branches and other trades sundry wages agita- 
tions are in progress, and there are also two or three strikes on a 
small scale. In most respects, however, the trade of the town 
and district is in a satisfactory condition. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


Tue CLEVELAND IRON TRADE—THE IRONSTONE MINERS—THE BLAST 
FURNACE MEN OF THE NORTH OF ENGLAND AND THEIR WAGES— 
STRIKE AT BELL BROTHERS’ WORKS—THE COAL AND COKE TRADES. 


A cLouD once more hangs over the Cleveland iron trade in the 
height of its prosperity. In addition to the ironstone miners 
asking for an advance of 2& per ton and 10 per cent. on day wages, 
the blast furnace men of the North of England are demanding an 
increase of 25 per cent. on their w At the weekly iron 
market at Middlesbrough, on Tuesday, there was rather a better 
attendance. Very little business was done, and no alteration was 
made in prices. Pig iron was in demand, and there was a better 
inquiry for plates and rails. The other branches of the manufac- 
tured iron trade are in a satisfactory condition. 

Last week I called attention to the fact that the Cleveland 
ironstone miners had resolved to ask for another advance of 2d. 

ton. The notices of the men were served on the masters on 
| he On Tuesday, at the Royal Exchange, Middlesbrough, 
the mineowners held a meeting, and after fully discussing the 
application, unanimously decided not to accede to the request of the 
men. Before separating a Cleveland Mineowners’ Association was 
formed. It is ex that the miners will not be satisfied with 
the reply, and will press their application. 

The blast furnace men at several works in the Middlesbrough 
district have given notice to berry oy ers, asking for anadvance 
of 15 per cent. on their wages, and the following extra conditions: 
—A shift and a-half for Saturday, a shift and a-half for Saturday 
night, two shifts for Sunday, and two shifts for Sunday night. At 
present the average wages of furnace keepers are 10s. per day, and 
the labourers at blast furnaces earn from 36s. to 38s. per week. 
It is estimated that this application is equivalent to an advance of 
about 25 per cent. 

On Tuesday night the whole of the men employed at Messrs. 
Bell Brothers’ Clarence blast furnaces, Middlesbrough, struck, not 
on any question of wages, but solely through a private quarrel 
amongst the men, and the refusal of the masters to take sides 
in it. 

There is no alteration in the coal and coke trades. Should there 
be a stoppage of work in consequence of the mineowners refusing 
to advance the wages of the miners, there will speedily be a fall in 
the prices of fuel. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


END OF THE GREAT STRIKE—STATISTICS OF THE DISASTER—A PAST 

STRIKE AND ITS COST—UNION INFLUENCE: The settlement carried 
out independently of the Union : The mode, manner, and terms of 
settlement—DowLals, CYFARTHFA, AND PLYMOUTH WORKS—THE 
IRONSTONE MINERS : The absent men—MAKE OF PUDDLED BAR— 
POSTPONEMENT OF RAIL MAKING —END OF THESTRIKE AT CWMAVON 
—DispuTe aT NANTYGLO—THE TREDEGAR COLLIERS—COAL 
QUOTATIONS—A FORTUNE REALISED BY A COAL DEALER-—PENY- 


DARRAN WORKS. 
Tue strike is virtually at an end, having lasted ten weeks as 
ramen the Dowlais Works, and twelve with respect to the many 
er works. This unprecedented disaster has entailed a loss of 
three-quarters of a millio m sterling on the district, and, could it 


be given, the catalogue resulting of suffering, of ruin, and of 
death, would be literally a) i I have known important 


strikes before. There was one in the Aberdare Valley at a certain 
colliery which lasted twelve weeks, and cost the colliery owner 
£50,000; but such a com: “Oo strike carried out with such 
persistency is unparalleled. is due to the influence and the 
means supplied by the Association of Amalgamated Miners, which 
by the means of forced levies from the colliers at work, amounting 
in some cases to 3s, ee oe rted those on strike 
with 10s, a week. e total amount found by the union, I hear, 
amounted to £40,000—a sorry sum beside three-quarters of a 


The settlement, it is gratifying to know, has been made ino 
sition to the dictates of the union executive. Mr. Thomas Halli. 
day, who may be su to be the acting spirit of the union, 
eiiclnel, on leaving ales last week, the strictest conformity to 
his wishes—namely, -— + are oa at the old rate of 

but the people were of the strike, and only wanted a 
little concession by the masters to resume work. On Saturday 





the Dowlais tradesmen volunteered to find the difference between 





the offers of the men and the masters if they would return, but 
this was not accepted. On Monday three of the leading 
Dowlais colliers waited on the manager, and asked him to come 
to terms. They were tired of the strike. 

formed them that the old terms were still - oy Eventually 
there was a mutual concession of a week, on the understandin 

that the men of Cyfarthfa and Plymouth would do the same, an 

the deputation then left, and the agreement was ratified the 
same day ata general meeting of the colliers, On Tuesday the 
Dowlais men resumed work, and on the same day Mr. Crawshay 
received a deputation, and consented to the same arrangement, the 
men gladly giving a week instead of five days. The terms of 
settlement were to work at a reduction of 10 per cent. until the 
24th of March, and receive the old rate of wages. 

The Plymouth men, not a whit behind in their anxiety to close 
matters, waited on Mr. Howell, and were by him introduced to 
Mr. Hosgood, who assented to the same terms, and wished them 
at once to resume work. The only exception made was with the 
iron miners, who will very probably enter work as colliers. It 
will be some time before there is anything like general activity 
on account of repairs not being completed, but the majority of the 
men are this week back at their . The exceptions are colliers 
who have taken contracts of work in the Aberdare and Rhondda 
Valleys and ironworkers who have found employment in the 
North of England ; but I am assured that, as soon as practicable, 
there will be a general return. As regards the colliers, there are 
no home comforts to be had in the distant valleys, and the train 
fares to and fro make the earnings less; and the ironworkers in 
the North, though they earn more money, find it dwindle away in 
greater cost of house rent and provisions. The latter are 15 per 
cent. dearer there than in Wales. 

Puddled bar is about the only kind of iron yet manufactured, 
but as soon as the blast furnaces begin to yield anything like a 
sufficiency of pigs, we shall have the production of rails again. 
The men at Cwmavon have gone in upon the Dowlais terms, but 
as I close my letter intelligence reaches me from Blaina and 
Nantyglo which shows that as long as the colliers suffer union 
dictation no settl t will be permanent. It is reported that 
Mr. Trump has refused to recognise any mun on strike as 
belonging to his works, and this led to a meeting amongst union 
colliers, and the issue of an injunction for all who could to leave 
the works and seek employment elsewhere. 

The Tredegar colliers are awaiting the visit of Mr. Halliday, and 
the Rhymney men as yet give no sign of a return, but before a 
week has passed all will be at work again. 

Coal quotations continue the same; but while at Dowlais, 
Merthyr, and Aberdare, coal can be had for £1 per ton, at Brecon 
the price is 30s. One coal dealer, not pitowner, has cleared £2000 
during the strike. Penydarran Works will be carried on, and 








































































































vigorously. 
PRICES CURRENT OF METALS AND OILS. 
|, 1873, | | ,, 1873. 
424 £44, 460d. £ 4. 
Caatingps—Large— j | Iron (continued) 
Birmingham .....+++ {12 0 0..14 0 0 | Pig in Scotlangd— 
Cleveland ..... 10 5 0..10 7 6 Ba céscccceeels OT GB. OO 
Laneashire ... 12 0 0..14 0 0} No.3 ..........| 616 0..617 6 
Staffordshire . 12 0 0..14 0 ©|| Pigin Wales | €10 0..710 0 
Scotland .. 000.00 0) gi ah aaa eer 
Wales .... 000..0 00 o 1 B.. 
Yorkshire. $15 0..11 10 @| No, 2 sveee] 6 2 6..6 5 0 
Castings —small— | Z No B cccecsccseey 6 O O..80 8 O 
Birmingham . | 18 0 0..20 0 4 Pipes in Glasgow ....| 9 0 0..10 0 0 
Cleveland. «.. ° 5 0..13 0 0 Plates in Glasgow ....|15 0 0..17 0 0 
Lancashire ... 0 0..28 0 0) ee es 0 0..17 0 0 
0 0..2 0 0 - 
060..000 Cleveland... .... 12 0 0..1310 0 
0 0..0 00 Flasgow...++-+-++| 1210 0..13 0 0 
0 0..12 @ 0 South Yorkshire.. | 1110 0..1210 0 
(Oe -| 13 Ww 0.13 0 0 
0 0..98 0 0 Rails—Old— | 
0 0..95 0 0 Cleveland ...... | 00.82 6 
> © 0..99 @ 0) Staffordshire ....| 815 0..9 0 0 
ees .|1000 0..1050 0)}| Railway Chairs— 
Ghilt Bars ec eee seeete 07 0..% 0 0 Glasgow... +... 050+ 610 0..7 00 
Do, refined 0..94 0 0|| Refined metal... .... $10 0..9 0 0 
Sheet......+++ 95 0..103 0 o| “ Do. in Wales ....| 7 0 0..8 0 0 
Spanish Cake . | e6 0.000 ects, single, in— 
Coke, Cleveland . 22 6..3 : 6) Cleveland ......|17 0 0..1710 © 
., Derbyshire .. 117 6.22 6 { 0..20 0 0 
Bheaield re eevee 1115 0..2 0 0) a : . 
rton— | 0..19 
el 1 2 0..1 5 0!| Lerd.........0+.....-,] 4410 0.46 0 0 
Cleveland .......++++. | 015 0.. 1 6 ©|/ Lead, Pig, Foreign pr. tn. | 22 0.2210 « 
Derbyshire— || “English, W.B......... | 2310 0..24 0 0 
Best ordinary 019 0..1 5 0|| Other brands «| 2315 0. 248 5 , 
120 160 Red or minium 12% 00.00%) 
ae 012 0..018 0|| Sheet, milled . 40 0... 5 0 
ae | 013 ©..017 6) Bhot, patent... -|/6O00.0 080 
| 1 2 0..110 0|| White,dry ..........]9910 0..0 0 0 
| Ground inoil....| 0 0 0..0 0 0 
014 6.. 017 6 || Oils, persun,Seal, Pale..| 42 0 0..0 0 0 
| 019 0... 1 0 0} WR veces cece 30 0..0 00 
} 12 6.110 0} Yellow ortinged.. | 37 0 0..40 0 0 
}11229 118 6 Linseed... ...++0+00+++ 3210 0..3215 0 
lim s.in 9| Olive, Gallipoli “#0 0..000 
| Spanish... «41 0 0..41 10 0 
019 0..1 : 4 BE nts tones spaces = 0 .39 0 : 
120.1 0 Rapeseed, English pale 00.00 
| 013 0.. O16 6} Brown ........+.|34 0 9.0 0 0 
-| 220.1 4 0} Foreign pale ....] 0 0 0-.0 0 0 
| 1 4 0..0 0 0} Brown . «.+:«6| 0 0 0..0 0 0 
-] 20 0.2 2 0} So Ges 2 8 
Iron— | | 0 0..40 0 0 
Glasgow ....| 14 0 0.15 0 0 340 0..39 0 0 
Jae velah, tn Lowden | 23 & 0.1810 0 00.000 
Glasgow ...-.+0+ 0 0:15 ~ S| quiacaan neta «+ | 37 ; ee 4 . 
fordsh: 0 0..15 icksilver, per bottle .. 
as aa © 0..12 5 O|| Spelter, Silesian, pr. tn..|27 0 0..2710 0 
Yorkshire best 0 eS ~ lish, . ® ae . . 
common .. © 0..138 10 0) 3 w 
Cleveland— | 0 9.20 o”0 
Angle and bulb 0 0..14 0 0 0 0..6 00 
Boiler plates 3 10 $2 i) . . * = . H 
1310 ¥..14 0 +3 
psd 0 0..1310 0 3200-000 
0 0..14 0 0 4 50..000 
14 0 0..15 0 0) Old lo 0..0 0 0 
13 © 0..13 10 0|| Tin, Banca, per 1480 0..N00 0 
vu 0..14 © O|| Mnglish blocks... ... 1500 0..0 080 
Best best . 15 0 0..1510 0} Bars .....-+00+-. | 15h 0 0.0 0 0 
Puddled ........|; 9 0 0..9 5 0 Kefined, in blocks} 1520 0..0 0 0 
pT , first quality— || Straits, fine—cash .... 4 s : : 
‘irmi: eoee} 17 0 0..18 0 6) x 
Cleveland. eves = 10 eer : m4 
1510 0..16 1 | 
16 0 0..17 0 0} 0..118 0 
© 0..16 0 0} 0.0 0 
© 0..16 0 0} 0.260 
0 0..1910 0} +I o..00 0 
0 0..15 0 H| 
0 0..19 0 0} 
0 0..148 0 0) eB PE: S. 
sy ee 676.000; 1 -|320.246 
650..00 o| sososoncy © 6.6.8 7. 6 
6 0 0..0 0 6|| Fellow Metal,per lb, ..} 0 0 8..0 0 9 
519 0.. 0 0 O|| Zinc, ditto, sheet ....../ 33 0 0..35 0 0 
Do.sulphatein Glasgow} 12 0 0..14 0 0 
M.. 518 6..0 0 0}| 
W veseee{ 918 0... 0 0 O}] 
PRICES CURRENT OF TIMBER 
1873. 1872. |; 1873. 1872, 
Per Load. £28. 2%/£% £8.!/ Per Load 4% £3' £6 £8 
Teak ... .++.++++0014 10 1415/13 014 0 || Canada, Spruce Ist..11 1012 0, 0 0 0 0 
Quebec, red pine .. 310 510/315 415) Do, 2nd .% 0101 0000 
Yellow pine... 3 5 6 0) 4 5 5 0}} Do, rd...... 9 01010) 000 0 
. 4.0 410} 0 0 0 0|| New Brunswick .... 9151010) 0 0 0 0 
«7 0 9 016 © 6 5|| Archangel, yellow ..14 10 15 10 1210 1410 
5 0 6 01/315 5 O|| Petersburg do......12 10 1410 121013 5 
415 6 0| 410 & 0) Finland sctacscezs S Je te 4 si M4 
Ash .....065 410 5 0/0 0 O O|| Memel & Dantsic .. 0 v 
Dantsic& Memel oak 510 6 10 +* rt soe] 10 18 0) ete ° 
Fir ...s00e5 310 6 0} 2°20 oo 
215653 5'0000 10 10 12 10 
+404 5/3 2 328 |18 0.38 10 
- 219 3 0/2 0 310 sooo 
- 410 61550000 not these « 
410 6 0} 4 @ 610 s & 6 
-4 0 610/40 610 10 O11 
oooo0;0000 vy v0 0 
wee? 09 OF7 090 6o0vo0 
81010 0/5070 | Aas 
St. Petersburgil 0 1210/9 010 0 a he 
Deals, per C., 12ft. by Sft. 9in. P+ 4 
Quebec, Pine 1st om 0}0 000 Sis 
Qnd 41016 0/0060 0 0 
ard. . olwlwieo0 0 
Tue Russian Government, according to re eS 
preparations for fortifying Balaklava, ’ 
with Sebastopol by a canal, 
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RAILWAY CARRIAGES AND WAGONS. 
As a companion table to that of the working cost of the 
locomotives which we gave in our issue of November 1, 1872; 


that which we give at page 187 records the actual cost in 
maintenance ni g renewal, as chi to revenue, of the 
carriage and nm stock of the | railway companies 
-for the latter of 1871. In addition to the num- 


bers of the two classes of stock run in passenger and goods 
trains ively, the train mileage, and the earnings 
actually derived from the running of the trains, have also, 
for convenience of reference, been introduced. The distri- 
bution of the working cost between superintendence, wages, 
and materials, as distinguished in the published accounts, 
is strictly followed ; and any extracrdinary or special out- 
lay connected with the department is treated as distinct from 
the ordinary expenditure. Where a considerable amount 
of work is done for other companies, an estimate of the 
amount of such a proportion as would be attributable to 
the carriage and wagon department is formed, based on 
the pores allowance made to the working company ; but 
this is obviously required only in calculating the net cost of 
the department on each line. There are several points in 
connection with the figures of individual companies to 
which attention should be given in closely examining the 
results recorded. In the case of the C lodiaien Company 
there appears an item of £7686 charged against revenue 
as “provision for future renewals,” and it is therefore dealt 
with as “special” in the table. The Great Eastern Com- 
pany pure out of revenue new stock amounting to 
£7960, which is also treated as special, although some 
portion of the amount may have been for replacing 
that which has heen worn out, and would, therefore, 
be strictly attributable to repairs and renewals. The 
Great Northern Company state that the wagon stock 
maintained by the locomotive department is oy 10,745 ; 
but in order to secure uniformity with the others, we have 
included the ballast wagons of the engineer’s department 
as well. The Tidtedl escute do not show passenger 
and goods train mileage separate, the majority of the trains 
being mixed. For obvious reasons we are compelled to 
estimate what proportion may be ascribed io each. The 
item of £7889 appearing in the Brighton Company’s ac- 
counts as the cost of new wagons and carriages, less the 
value of those broken up, is treated as special. Of the 
wagon stock of the Taff Vale Railway Company 2423 vehicles 
are leased from the Taff Vale Wagon Company, and £3150 
paid as rent to the latter is included with the special ex- 
penditure in the table as “hire.” 

Taking the first class of stock, that yng every de- 
scription of vehicle run in passenger trains, it will be noticed 
thatthetwenty-fivecompanies enumerated possess altogether 
27,635, giving an ——- of 1100 to each company, the 
lowest being the Taff Vale with 88, and the highest the 
London and North-Western with 3959. The average cost 
of working and maintaining each carriage is £12°97 on all 
the lines for the half-year. The means which this table 
affords for comparing the working cost per vehicle will only 
be applicable where the stock is of a corresponding de- 
scription in point of size and capacity, but the exceptions 
are not numerous, comprising the Metropolitan and broad 
gauge companies chiefly. The variation in the rate of ex- 
en An is to not less than 45 per cent. in the minimum, and 
to about 100 per cent. in the maximum ; the two extremes, 
singularly enough, being the District with £7°13, and the 
Metropolitan with £26°03. The plant of the former, how- 
ever, had been in use but six monthsonly. Omitting these, 
which are altogether —— cases, the in the 
averages is still very wide. TheGreat Southern and Western 
Company have the lead with an expenditure of £16°31, and 
the Great Northern of Scotland are lowest with £6°61 only, 
the difference being no less than 150 per cent. in favour of 
the former. It will be observed that the great lines having 
termini in the north of London have in each case 
exceeded the average, and the southern companies, with 
the exception of the Chatham, fall considerably short of it. 
On the basis of cost per train mile the rate of expenditure 
presents equally varied averages on the different lines. The 
mean of “the averages is 203d. per mile, and the extremes 
of the variation are to 0°69d. in the case of the District 
Company, and to 4°25d. on the Taff Vale line. Of the 

r companies the London, Chatham, and Dover exhibit 
the highest rate per mile, and the Manchester, Sheffield, and 
Lincolnshire the lowest. When the amounts that have 
been carried to the renewal fund of the Caledonian Com- 
pany, and the outlay of the Great Eastern Company in the 

urchase of new stock, are taken into account, the rate in 


th cases ap very liberal. Another method of com- 
parison which the table permits, although in its results 
similar to that first refe: to, is that shown in the average 
lifetime of a 


ie on each of the lines. This it appears 
is only 8} years in the mean of the averages, being some- 
what smaller than the mean lifetime of the locomotives, 
as shown in the locomotive table we have already referred 
to. Considering the vastly different way in which the two 
have to be maintained, and their equally different construc- 
tion, both in to material and weight, it is surprisin 
to find so close a a -§ locomotives an 
r carriages in the quantity of repairs necessary 
bor their efficient maintenance. The lifetime of a locomo- 
tive, with all its complicated and costly construction, is, as we 
have shown, 9} years, and that of a passenger vehicle 8}, a 
difference of only half a year. A wagon, which 
undergoes much rough , has a lifetime of 143 years, 
and the inference naturally deduced is that somewhere in 
the three classes of stock there is great room for improve- 
ment. Probably it can be explained that the lifetime of 
passenger carriages is much shorter now, while the older 
class of stock is still being used, than it will be when 
these have been replaced by a class of a newer build. As 
new stock is only acqui fresh outlay of capital, 


ya 
the old stock will have to be patched and kept in running 
order, at very great e: so long as it will hold together, 
However it is pretty clear that in impro the construc. 


tion of carriage stock there is most scope for the efforts of 
the scientific mind. In respect to the maintenance and 
working of the wagon stock, it appears that although the cost 





per vehicle is less when taken on the basis of prime value 
than that of carriage stock, the cost per mile run of a train 
of wagons is 50 per cent. higher than that of a r 
train. It isnot perhaps easy to determine what number | 
of vehicles may be taken to constitute an average train in 
each case, but on the asssumption that eight passenger 
vehicles compose an average panes train, and thirty 
wagons an average goods train, the relative cost of mainte- 
nance and working per mile run would then be 0°254d. and 
0°105d. foreach and wagon respectively. Astheorigi- 
nal cost of the former is at least three times as great as that 
of the latter, the ee indicates that a wagon is 
more expensive to run a passenger carriage is ; but it 
must be borne in mind that the Soamerte in a manner much 
more actively employed than the latter. Indeed, it will be 
seen that, on the assumption we have gone upon, a goods 
— is an extremely circumscribed traveller compared 
with a passenger carriage. Taking the numbers and train 





mileage recorded, the result of the half-year’s working is as 
follows :— 
Miles run by 
Number. Trains. Train miles, each vehicle. 
Passenger carriages 27,635 .. 3,454 .. 42,319,366 .. 12,250 
Goods wagons .. 254,695 .. 8,490 «. 42,893,974 .. 5,052 
The average cost of maintaining and Ligne | a wagon 
appears to ave £2°20 for a half-year on all the lines. 
On the Midland Great Western of Ireland, however, it has 


nae £3'11, and on the Great Western £3°10. On 
the other hand, those of the Brighton Company took £0°82 
only ; and on the Furness, Glasgow and South-Western, High- 
land, and Lancashire and Yorkshire lines, the rate of ex- 
penditure has fallen very far short of the general average. 
Considering the “— large stock of small sized wagons 

y the orth Eastern Company (the total, 
although the traffic they carry is very much less, amounting 
to double the stock of the London and North-Western 
Company), the rate of expenditure must be regarded as 
unusually liberal, averaging as it does £2°24 for each, against 
£2°19 on the latter line. Per train mile, the average cost, 
takingall the lines, is3°14d., being 50 per cent. higher than the 
expense of maintaining a train of passenger vehicles. The 
variations of the averages under this form of comparison 
are very remarkable, and they exist in the cases of lines of 
identical natures in regard to the quantity of stock and 
the weight of the traffic carried. The lowest average re- 
corded is that of the Midland, which is only 1°76d. per 


the Great Northern 2°49d., the Great Western 3°26d., and 
the North-Eastern is 5‘74d. This latter average is more 
than 200 per cent. higher than the Midland ; but it can be 
shown that the Mildand shareholders, had the expenditure 
on their wee been as liberal as it was on the North- 
Eastern, would have received nearly £100,000 less in divi- 
dends for the half-year, or about 1} per cent. per annum 
on their ordi stock. This apparent anomaly is some- 
what modified, however, when it is explained that on the 
latter line the expenditure has undoubtedly been excessive, 
being 85 per cent. over the average, and is attributable to the 
large number of wagons of the “ Chaldron” class which 
were broken up in the course of the half-year, and re- 
placed by stock of a much larger and superior description. 

When combined the maintenance of the carriage and 
wagon stock of the companies appears to absorb about 
i (the exact figure being 2°59) per train mile of the 
earnings, which is about 8 per cent. of the total working ex- 





penditure. 
The distribution of the outlay may be thus shown :— 
Carriages. Wagons. Total stock 
Superintendence per train mile 004d. 0°06 045 
WOME co co co ce 0°89d. 117 103 
SS ae 110d. 191 161 
ee ae 203d. 314 2°59 


The materials take 58 per cent. of the gross expense ; but. 
singularly enough, materials used in repairing wagons 
form relatively more of the total than those used in repair- 
ing carriages, in the ratio of 61 to 54. 

e last, and indeed the usual, method of comparing the 
working expenses of this department, as recorded in the 
table, is that showing the percentage which the net cost of 
the repairs and renewals, including all special items, bears 
to the traffic — Arranged in the order of priority, 


the results are as follows :— 

Company. Per cent.| Company. Per cent, 
District 2. cc co co cc 1D North London oo oe 389 
Metropolitan .. .. 212 Bristol and Exeter o oo SO 
Highland.. .. . 266 | Great Northern .. «. «- 416 
South-Eastern 297 | Manchester and Sheffield .. ps4 

4 -. 430 


Lancashire and Yorkshire .. 


Great Eastern... .. «+ 
London and North-Western 3°29 Great Southern and Western 428 
Furness 2. oc cc oo oe 838 Great Westerng .. «. + 4°47 
Bam cc oc co co 00 SM Caledonian .. «s «+ «- 582 
Midland Great Western .. 3°54 Great Northern of Scotland... 5 53 
London,Chatham,and Dover 3°62 North British.. .. «+ ++ 5°96 
London and Brighton.. .. 3°63 Tal oo co ce ce ce co OBI 
London and South-Western 3 68 North-Eastern +» 633 


Great Southern and Western 3°75 





train mile; while the London and North-Western is 2'35d., 





General average 4°18 per cent. 








THE MICROGONIOMETER 
MICROGONIOMETER is the name given to a new and ingenious | 
instrument for measuring very small linear or angular dilatations | 
or movements, invented and designed by Dr. Friedrich Pfaff, | 
Professor at the University of Erlangen. It is possible to mea- 
sure with this instrument yso'suo of a millimetre, a circum- 
stance sufficient to increase its usefulness. The instrument may 
be used for various mathematical or physical purposes, but has 
chiefly been adopted by the inventor for determining the coeffi- | 
cents of expansion of metals. The instrument may be compared 
with a theodolite, in which a microscope has been substituted for 











the telescope ; the construction of the former has, however, to be 
modified according to the use of the instrument. A column S 
(Fig. 1) carries a cube W, which is provided with two holes in 
orthogonal directions, so that the instrument may be fixed 
either vertically—as shown in the horizontally. To 
one side of the cube is fixed the sector K K* ing the 
movable alidade or radial bar A, indicating with the vernier N 
an value of four seconds. To this alidade is fastened 
the microscope in such a manner that its axis can be brought by 
means of the small screw B and oo ane © into the 
direction of a radius of the divided circle, the centre D of which 
is marked by two lines drawn at right angles upon a plate of 
silver. The arm with the microscope can be fixed in any 
position by means of a clam screw at the back of the sector, 
and the micrometer screw E serves for effecting fine backward 
or forward adjustments, whilst the movable scale F is used for 


and the 


reading off the position of the arm. A ae oe ee 
microscopic objects and preparations is shown in Fig. 3; the 
soe tat ts Lae en GUT ents vont neue c 


two springs L L serve for fixing the glasses. The microscope is 
carried in suitable brackets, O Q, and can be moved in a longitu- 
dinal direction beyond the centre D as far as the edge of the 


| it may be used not only for the measuring of linear dimensions, 


but also for the measurement of very small angular movements 
—for instance, those of a magnetic needle in either horizontal 
or vertical direction. According to the same principles adopted 
in astronomical telescopes, for ascertaining, by means of the mea- 
sured angle under which a celestial body appears to the 
eye, the real diameter of that body—or lengths and distances 
of an object in movement—can be determined with the micro- 
goniometer, for it is only necessary to fix the distance between 
the object and the centre D, and that may be accomplished in 
different manners. If the object is placed at a distance from D 
of about two or three"centimetres, in which case, of course, the 


YyelytVD00RD PLELL° 





WEEP LEME, 





microscope has also to be moved beyond D, the required dlis- 
tance can be at once measured. If, however, very small dis- 
tances between the object and the centre D have to be deter- 
mined—as is the case in microscopical preparations of exceed- 
ing fine structures—it is better to do that in an indirect manner, 
by putting simply in the place occupied afterwards by the ob- 
ject to be measured a micrometer scale, and by dete:mining 
then how many degrees the microscope has to be turned in 
order to measure a ion of the scale. If, for instance, a glass 
micrometer of about 8mm. length is brought before the micro- 
scope and put exactly in its focus, and if, then, the ition of 
the vernier is ascertained, whilst the cross wire in the field of 


the eye-glass is directed to the first division-line of the scale, we 
find from the angle through which the microscope has to be 
turned in order to direct the cross wire to last line 


of the scale, how many degrees, minutes, and seconds corre- 
spond with 3mm. ; and the same with 1 or rts or ;¢yo, &c., mm. 
Substituting, now, without altering the distance of the micro- 
scope from the centre, for the micrometer in the focus of 
the instrument the objects that have to be measured, the linear 
dimension of the object ing to any angular movement 
of the microscope can easily be determin In order to facili- 
tate the measurement or the calculation of linear demensions 





cube W. 
It will be found from this description of the instrument that 


from angular ones, or vice versd, the inventor of the instrument 
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has prepared a table, which gives the linear values for any 

measured angle at intervals of 4 to 4 seconds, and with a distance 

of 1mm. between the object and centre. The value of the linear 

dimensions for the distances 2, 3, 5, 10m. mm. is obtained by 

— multiplying the values given in the table by 2, 3, 5, 
m. mm 


The principal application which the inventor has made as yet of 
his new instrument is to determine the coefficients of expansion 
of metals, for which purpose he proceeded in the following 
manner :—All the metals to be examined were used as wires 
varying in diameter from 4mm. to 14mm., and having on the 
average a length of 308mm. The wires were hammered a little 
flat on two sides, and were provided at one end with a fine hole, 
whilst the other end was drawn to a fine point. The wires were 
suspended through the hole from a fine steel point 8 (Fig. 2), fixed 
to astrong iron plate P, fastened by means of a screw to the wall, 
which was the rock of a subterranean vault. The point of the 
needle extended into an iron tube, into the lower end of which 
was screwed a small hollow brass cylinder, carrying in its centre 
a cork K, through the middle of which a hole had been bored. 
The lower portion of this cork was cut in such a manner that the 
inner hole was exposed, and the two narrow openings, of a width 
of 4mm. thus made, were firmly closed by two small glass plates. 
The wire extended freely with its pointed end for 3mm. or 4mm. 
into this hollow space, which was filled with a few drops of water. 
The iron tube, which was fastened exactly vertically to two arms 
of the upright E, was provided at D with a short branch which 
communicated through a thick india-rubber tube with a larger 
vessel G, made of sheet iron. The tube B, as well as the vessel 
G, were wrapped thickly in wool and cloth. After the wire had 
been suspended in the tube a thermometer, divided to tenths 
of degrees, was fastened to the upper end of the tube in such a 
manner that it touched the end of the wire. The cork carrying 
this thermometer was provided with a few small holes for the 
escape of vapour from the tube. The microgoniometer was then 
placed upon a plate fastened by means of brackets to the wall of 
the vault at a convenient distance below P. Any oscillation or 
lateral movement of the wire was prevented by a fine groove filed 
into the needle at 8, into which the wire was hooked, and further 
by fastening to the upper end of the cork at the bottom of the 
tube a small glass tube, the upper end of which was drawn out so 
much that the wire could just be moved freely through the opening. 
When the wire had been thus suspended the communication with 
the vessel G opened, and the thermometer put in its place, the 
microscope of the microgoniometer, regard being had to its wire 
cross, was made to eoincide exactly with the point of the wire, 
and about twelve hours afterwards the indications of the ther- 
mometer and of the vernier index were ascertained. The water 
in the vessel G was then made to boil, and kept boiling as long 
as any further increase of temperature or further alteration in 
the position of the point of the wire could be observed, which 
generally lasted about ten minutes after the commencement 
of boiling, when the indications of the index end of the ther- 
mometer were again read off. The boiling of the water in G 
having now ceased, several hours and often a day was allowed 
to pass, before the indication of the thermometer and the 
position of the point of the wire were re-examined, when 
almost always it was found that the indication was the same 
as at the commencement of the experiment, the temperature in 
the subterranean vault having differed during the twenty-four 
hours, seldom more than § deg. Cent. If a more considerable 
difference was observed the experiment was considered to be of 
no value. The distance of the microscope and the wires from 
the centre of the circle was such that a movement of the micro- 
scope through four seconds showed a dilatation at the point of 
the needle of ry\ymm, which corresponds almost exactly to an 
expansion of the wires of 308mm. length, with a difference of 
indeed of only Loobaso- 

The following coefficients of dilatation have been obtained from 
experiments carried out in the manner above described, the 
expansion being for a range between 0 deg. and 100 deg. Cent. :— 


Aluminium eo oe oe oe e ee ++ 0°0024798 
Lead oe ee oe oe oo ee oe +» 00029083 
Iron «e és oe os ee oe oe +» 0°0012473 
Gold ne oe oe oe we oa ee +» 0°0014671 
Copper .. oe ee a we me oe -- 0°0017549 
Magnesium ve oe no oe ee ee +» 0°0023475 
Brass <<. ve eo os “e te oe -- 0°0019170 
German silver .. os oo oe ee oe +» 0°0018362 
Platinum.. . eo ee ee +e ee +. 0°0008611 
Silver .. oe + on ee “7 oe -- 0°0018578 
Steel os ee oo + ee ee ee +. 0°0011783 


Zinc oe ee eo on . ++ 0°0026854 
Tin (chemically pure). . a oo -- 0°0021890 
Banca tin.. ee oe ee ee ee os +. 0°0019256 
La Place and Lavoisier, Dulong and Petit, who had deter- 
mined the coefficients of dilatation for some of those metals 
several years ago, obtained the following results :— 


La Place and Lavoisier Dulong and Petit 
Lead 


Iron wire.. 0°0012350 “7. 0-00118210 


Gold + 0°0014660 


Copper .. 00017173 .. ee oo +. 0°00171820 
Brass +. 00018782 .. ¢e oe ee 
Platinum... 0°0008565 .. ee ee e« 0°00088420 
Silver +» 0°0018578 .. os oe oo 
Steel +. 0°0010791 .. pe eo oe 


Tin -» 0°0021730 .. ee oe . 
_ The comparison appears to establish the reliability of the 
instrument and of this method of determining dilatation, which 
possesses the advantage of being applicable to fine wires of 
metals too rare or precious to be employed in large bars. 

There is a great analogy between this instrument and Maluss’s 
goniometer ; but capability of measuring to scale an object not 
in, but at any desirable distance outside the centre of the arc of 
movements of the alidade, was not shared by Maluss’s instrument, 
and constitutes (together with the idea of measuring linear 
through angular movements, or vice rersd) the novelty of this 
communication, which Professor Pfaff has given in the form of a 
pamphlet, published by Besold, at Erlangen, last year. 





DEFECTIVE STEAM PrirEs,—Very few precautions are taken to 
secure the use of good steam pipes by only too many engineers, 
Mr. Hiller, chief engineer to the National Boiler Insurance Com- 
pany, Manchester, states in his last report that he has particulars of 
fourteen acvidents, by which no less than eighteen persons were 
killed and twenty others seriously injured. Five of these occur- 
rences arose from failure or bursting of steam pipes, and loss of 
life or injury was due to scalding by the escape of steam. In one 
case, whi on a steamship, the rush of steam into the 
confined space of the engine and boiler rooms caused the death of 
four of the attendants, and severely scalded the fifth. The. pipe 
which failed in this instance was of copper, and was stated to 
yy thinned Arty a | _ where re rupture — an 
o w existed, whi m previo repaired, but again 
failed with the sad samulte dasseined. The other four cases 
occurred in connection with stationary engines; in two of them 
the cast iron pipes which burst were quite new. These 
<a the necessity for a thoro examination of all pi 
intended for use under steam or other pressure, w! a 


test by hydraulic pressure would be a most valuable safeguard, 





THE SOCIETY OF TELEGRAPH ENGINEERS. 


THE adjourned discussion ‘“‘On Telegraph Poles” took place on 
the 26th of February, Mr, Latimer Clark, Vice-president, in the 


After the usual preliminaries, the Secretary read a com- 
munication just received from Mr. T. Haynes, of Taunton, to the 
—a effect:—The Electric Telegraph Company erected 
three miles of line between the Yatton and Worle stations of the 
Bristol and Exeter Railway on the principle of wooden poles in 
iron sockets, as an experiment, about twenty years since, and no 
removals have been found necessary until last year. Mr. Haynes 
then found that several of the poles had gone bad under the 
sockets, and others were rotten at the top. Those that were bad 
at the bottom were several inches below ground, and had 
evidently been in that position for a considerable time. They had 
apparently either forced the socket deeper into the ground, or the 
sockets were buried too deep in the first instance. The defect in 
the top of the poles F ager a to be caused by the bracket nail and 
arm bolts allowing the rain to penetrate more readily at those 
points than at any other. The poles did not look as if they had 
undergone any previous process before erection. Those remaining 
are clear of the ground and comparatively sound; they are 18ft. in 
length, carry ten wires, and have only recently been stayed ; but 
as these poles are on a straight line, it is difficult to conjecture 
their strength on curves, The experiment shows that iron sockets 
preserve plain wooden poles about twice as long as when they are 
put in fo ground in the ordinary way. When well creosoted 
foreign timber lis used for telegraph poles, they are looked upon as 
cheap, strong, and durable as can be desired. There are seven 
miles of line on the Bristol and Exeter Railway (between Martock 
and Yeovil) where creosoted poles were put in during the spring 
of 1863, and these poles are as good now as when erected. The 
creosote during the hot summer weather is drawn to the surface, 
and they look as black and gloomy as if fresh taken from the tank. 
There is some difficulty in getting poles properly creosoted. A 
number of so-called creosoted poles on the line mentioned have 
only been standing a year or two, and the poles are already 
bleached on the south or sunny side, and look but little better 
than those alluded to, and are not likely to last any longer than 
plain poles. Mr. Haynes thinks that the method of creosoting, 
and the substance employed in the process, ought to be inquired 
into.” 

Mr. Culley remarked that the iron sockets cost twice as much as 
the poles, 

Captain Mallock gave a detailed account of the use of telegraph 
poles in India. He showed how, since 1850, the wooden pole, by 
gradual additions of iron, grew, as it were, into an iron post. He 
explained the advantages obtained with an iron post 40ft. long, 
not to be used as such, but to be divided into five parts, any two 
of which could be joined into one. The strength of the pole is 
9in. at the base, and it tapers to 2jin. at the top. The arrange- 
ment evidently affords choice of strength. 

Mr. C. W. Siemens was disappointed at the strictures preventing 
Major Webber from commenting more largely on the subject in 
hand. Twelve years ago his attention had been drawn to the sub- 
ject of improved telegraph poles in countries where wood was 
subject to dry rot. He found that in South America, for instance, 
the w was done for in three or four years, and it became 
evident that a stronger material must be introduced ; and when 
the choice fell upon iron there was only one question which 
remained to be settled, viz., the best and most serviceable form of 
the pole. The tripod and others were ultimately abandoned for 
the tube, which is the best form for bearing a strain equally, since 
all points of the metal surface are of the same distance from the 
centre. A cylindrical form was rejected for obvious reasons; a 
tube of a parabolic form seemed to answer better. In the con- 
struction of such a pole there are two points to be observed. The 
problem is to obtain a maximum of strength with a minimum of 
material; and this problem is only to be satisfied by one distinct 
answer resulting from careful calculation. If that calculation be 
incorrect, the result will be either a clumsy structure, assisting the 
breaking tendencies by its own bulk, or a genteel, thin coated 
taper, unfit and incapable to resist the powers of wind and 
weather which put it on its trial. A diameter of 4in. anda 
strength of jin. were hence adopted by Mr. Siemens. A larger 
diameter and a thinner material would make it collapse; a 
decreased diameter and increased thickness would cause it tu 
break. He looked upon the design of a telegraph post as a most 
difficult subject for solution in a practical manner. As to the 
material employed, the lower part of his post—that which is 
exposed to the moisture of the ground—is made of cast and the 
top of wrought iron. The fixture in the ground had been con- 
tested by Major Webber, who claimed for another design the 
advantage of less necessity for excavation and another advantage 
in weight. In both these views he was mistaken. If a hole had 
to be made 6ft. deep, it had to be large enough for a man to turn 
about in it. The base plate had a side of less than 3ft., and it had 
only to be dug 2ft. 6in. into the ground, whereas Major Webber’s 
post went 6ft. down. This saving of the plate weighing 30 lb. was 
to be effected by extending the length of the pole underground at 
a weight of 90lb.! This was not all. Major Webber contended 
that he (Mr. Siemens) must count from the base plate, and rightly 
so; only Major Webber must count his neutral axis at 2ft. from 
the bottom, and hence his post would have to be calculated as one 
18in. longer than Siemens’ pole. There was hence in this not only 
a saving of 54 lb. in absolute weight, but also a comparative 
stability of 18in, added on to the Siemens pole. Moreover, by the 
use of the base plate, the pole became absolutely fixed. If a strain 
moved it the weight of the earth fastened it up again, whereas 
a post only, once shaken would always remain loose. It was only 
imitating nature, which makes a tree exposed in an open field 
to from 40 tons to 100 tons onslaught, spread out its roots 
laterally for the resisting grasp. Captain ock’s description of 
the five-joint post was very lucid. It was plain, however, that in 
starting on a venture of the kind, ignorant in the first instance of 
whether large or small posts were needed, material would neces- 
sarily have to be transported, which in all cases could aot possibly 
be required, In Siemens’ system, if in crossing a road, for instance, 
it was required, a tube of a lighter post could be droppéd upon a 
short post, thus accomplishing what Captain Mallock aimed at. 
There were, indeed, a great many constructions possible, from a 
hop pole to a piece of anglejiron; but it was by the observance of 
proper conditions, both mechanical and chemical, alone that a struc- 
ture could be devised in accordance with the means and material 
at command. 

General Robinson, Director-General of Telegraphs in India, 
maintained that nothing escaped the sea air close to the shores. 
Thin galvanised iron posts on Hamilton’s principle had lasted 
seventeen years, but the sandal wood brought from Ceylon had a 
marvellous — for lasting. They were better than iron for 
use in blue mud, ilton’s pole of about 14 cwt. in weight had 
borne 6cwt. of dead strain perpendicularly to its axis, and that 
was more than any other pole had done, 

Mr. V. Fischer read a short paper on the subject, in which he 
showed the advan’ of the Siemens pole. The absence of holes 
and screws, especially near the ground, was pointed out as a safe- 
guard against corrosive influences. 

Mr, Graves remarked that iron posts were very costly. 

Mr. C said the outlay would exceed three times that in the 
case of en posts. There were cases in which the Post-oftice 
were compelled to go to the expense of an iron post simply 
because the inhabitants of certain towns would not permit a tele- 








graph line to be bro’ hb ioved 0k nalenn Ss svape.n pestiy ene eatey 
one, Ornaments and jewellery were liked for the same reaso 
and, although he might prefer correctness from an ineeri 


engineering | 
point of view, Mr, Siemens’ pole would probably be put aside for 


the more tasteful riband pole in cases where iron poles were 


demanded in this country. Wood in sockets had done very well | 


where the water could not get in between, By the Vaucherising 





rae 9 apne of sulphate of copper), posts were obtained that 
y unless 


fair’ placed in sand or peat. The process answered 
not quite as well as creosoting ;- the cost was about the same in 
either case, 

Mr, Graves corroborated these statements. 

Major Webber said, in reply, that the information of the Post- 
office authorities’ investigation on the subject had closed his mouth 
as to the pole of the future in this country; but he contended that 
Mr. Siemens had not made out his case fully. No doubt the big 
fact of 180,000 of his poles being actually on duty strengthened 
his case considerably; but, admitting that a mass of earth equal in 
area to four times that of the plate, and amounting to 14 tons, 
_ it down, yet the foot-plate principle was thereby in no way 
enhanced, In to the imitation of nature, he believed Mr. 


Siemens was on the wrong track. The oak, which more than any 
other species wi' e attacks of wind and weather, sent its 
roots probably as downwards as its branches reared upwards ; 


besides this, the tree to resist shocks by which roots were torn 
off ; the pole had to bear a constant strain in one direction. He 
thought that a cylindrical hole 6ft. deep could be made by a 
crowbar and scoop without taking 16ft. or more out. He believed 
that he had a case independent of Mr. Siemens’ principle. 

In reply to Lieutenant Jekyll, Mr. Siemens said if his pole were 
to break at all it would do so at about a foot under ground. 

General Robinson said that from climatic reasons iron poles had 
been forced upon them in India, the fact being that wood could 
not be afforded. Nevertheless, there were cases where iron poles 
did not last a year. 

The Chairman thought that Mr. Siemens had made the best use 
of his material, but he did not like the base plate. If in an oval 
or ribbed pole a rib went down on each side widening into flat 
fins near the surface, the lateral strains could be received by these 
fins, and the pole could be screwed down 6ft. deep, ground enough 
being taken out to admit the fins. He looked upon this meeting 
asa quasi anniversary; they had commenced with 110 members last 
year, and they now counted 409. 

Thanks to the authors of papers terminated the proceedings, 





PRIVATE BILLS IN COMMITTEE. 

THE committee of both Houses have been very active during the 
last week and this, On the days of last week on which there was 
“*no House” because of the Ministerial crisis, the committees 
made extra time, not requiring the leave of the House to sit after 
Mr. Speaker was announced as — at prayers. 

A considerable number of bills have been got through in the 
committee of both Houses, some of them of considerable import- 
ance. In the Duke of Bedford’s committee a bill has been passed 
giving power to the promoters, by concerted action, to drain 
numerous large mines of coal, ironstone, and other minerals, in 
parts of South Staffordshire and East Worcestershire, that are now 
so flooded with water that they cannot be worked. The commis- 
sioners to whom the carrying out of the provisions of the bill are 
to be entrusted will have powers to deal with the surface water 
and the watercourses of the area dealt with. Twenty-five ordi- 
nary commissioners are named in the bill, and seven ex officio com- 
missioners. Among the former are Messrs. Sempson Lloyd, 
Rupert A. Kettle, Alex. Staveley Hill, M.P., ond other well- 
known men. The latter class includes the chairman and deputy- 
chairman of the county of Stafford and the county of Worcester 
quarter sessions, and the chairmen of the South Staffordshire 
lronmasters’ Association, and of the South Staffordshire Coal- 
masters’ Association. Provision is made for a drainage rate to 
carry out the objects of the bill. The worl: will include all 
necessary engines, pumps, conduits, drains, culverts, sewers, 
passages, and reservoirs for raising, interceptin, , or directing the 
tlow of water. 

In the committee on Group G, in the Comm.s, presided over 
by the Earl of March, the Clyde Navigation Pill was passed on 
Monday, and the clauses gone through. The bill is for the erection 
of a pile of wareh in tion with the suthorised docks on 
the Clyde, at Stobcross, including tramways and entrances. The 
building will be 600ft. long, and will have sever floors, Messrs. 
Denison, Q.C., Clerk, Q.C., and Littler, Q.C., appeared for the 
promoters. For other =" interested, Messrs. Mundell, .C., 
Pope, Q.C., Ledgard, Wills, and Anderson, appeared. The bill 
was supported by the evidence of Mr. James eas, C.E.; Mr. 
George Keith, manager of the Clyde Trust; Evitlie Bain, Mr. J. 
F. Bateman, C.E. Opposing evidence was given by Messrs. 
James Smith, C.E., Glasgow; John Wilkic, solicitor; John 
Napier, shipbuilder; A. Campbell, merchant, Govan; James 
Robertson, coalmaster, Renfrew; and John Storey, C.E. The 
opposition on the part of the authorities of Govan was on the 
ground that the proposed works would greatly restrict their com- 
munications ; on the of Renfrew the contention was that the 

roposed works would destroy their pier. The preamble of the 
bill was passed, and amendments made upon certain clauses. The 
committee afterwards proceeded with the Glasgow. Corporation 
Water Bill. 

In relation to some important railway bills, opposed in the 
earlier stages, the opposition has been withdrawn, and the bills 
have been passed by the committee presided over by Mr. Bonham- 
Carter, Chairman of Ways and Means. There bills include the 
Great Northern (additional powers) and the London, Chatham, 
and Dover bills, the first including the construction of short 
railways at Peterborough and at Barkston, and the purchase of 
additional] land in the metropolis and at other places. Length of 
new line, 5 miles 3 chains; new share and loan capital, £400,000, 
The Chatham Company’s bill is for a branch of 1 mile 60 chains 
in length at Chatham Dockyard, and to widen the railway bridge 
at Battersea—that already carries, if we mistake not, ten lines of 
rails. The Cardiff and Ogmore Bill has been taken over, in a 
modified form, by the Llynvi and Ogmore Company, and has gono 
through the committee stage in the Commons unopposed ; as has 
also the Rhymney Railway Bill for powers to abandon the autho- 
rised Caerphilly Rumney Junction Railway, and for a revival cf 
borrowing powers. * ; 

In Group No. 4, Mr. Stone in the chair, the Leeds, Cestleford, 
and Pontefract Junction Bill was passed on Tuesday. The bill 
was opposed by the Aire and Calder Navigation, the Rev. Chas. 
Wheeler and the North-Eastern Company, which o ed to 
bring in a bill to make this line in next session, if the line was 
really wanted, rather than let it fall into the hands of the Lan- 
cashire and Yorkshire Company. The bill is promoted by an 
independent company, and is for a line of 8 miles 66 chains 
through a min district ; proposed capital, £166,000. The bil! 
was passed excepting a short spur near Castleford. 

The Manchester, Sheffield, and Lincolnshire Additional Powers 
Bill came before Lord Monteagle’s Committee on Monday, and 
excited a keen contention. An important of the bill, for the 
extension of a line between Barnesley and Wakefield, was opposed 
by, the Lancashire and Yorkshire Company and certain landowners. 
That portion of the bill was thrown out, the other powers asked 
for by the bill were passed with amendments. On Tuesday, Lord 
Redesdale passed through the committee s as uno the 
Freshwater, Yarmouth, and Newport Bill for 11 miles 36 chains of 
new railway in the Isle of Wight ; proposed capital, £173,000. 

In Group No. 10, Mr. Dudley Fortescue the opposed 
bill of the Edinburgh, Loanhead, and Roslin Railway Company 
was heard on Monday and Tuesday. It is for an extension of 
miles to Glencross and Penecuik ; proposed capital, 
by the Penecuik Company, with 
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RAILWAY MATTERS, 

THE litan Board of Works agree to the proposal of Sir 
Edward Watkin, chairman of the South Hastern Uoepan , that 
the company have an extension of time for two years for the 
formation of that portion of its authorised line between King-street 
and Maize-hill, Greenwich. 


_ THE committee appointed at Glasgow a few da 
directors of the Scotch railway com to endeavour to 
obtain the withdrawal of the com: emes, agreed +o their 
report on Saturday. band they not then been able to induce 
any of the companies to withdraw any of the bilis being promoted 
by them for schemes which the committee have no doubt are com- 
peting, and which will involve great outlay. 

THE Lancashire and Yorkshire Railway has suffered heavily 
from verdicts given at the present chester Assizes. No less 
than eight causes were in the list in which this company figured 
as defendants, and each has resulted in a verdict for Seonenn 
Mr. Bentley obtained £300 for injuries sustained by his wife. Mr. 
Holmes, of the firm of Terry and Holmes, merchants, Manchester, 
had £1000 awarded him. Mr. Cummins, a boot manufacturer, 
obtained £900 as compensation for injuries sustained at Agecroft 
last August. 

EXTRAORDINARY meetings of the proprietors of the Brecon and 
Merthyr Tydvil Junction Company were held on Thursday at the 
City Terminus Hotel ; Mr. Phillpotts in the chair. The directors 
reminded both bondholders and shareholders that at a general 
meeting of all parties interested in the company a consultative 
committee was appointed from among the principal holders of the 
various classes and the members of it, acting for the general good, 
unanimously resolved to recommend that the eee = pro 
with aoe. f to the traffic agreement with the Midland Railway 
Company should be carried out. 

EXPERIMENTS are now being made upon the Great Western Rail- 
way to test the rival merits of two railway iage lamps, the one 
known as Silber’s patent and the other Griffiths’ patent. The 
former lamp is manufactured by the Silber Light Company ; the 
latter is the invention of Mr. Henry Griffiths, of Birmingham, and 
is being manufactured by Messrs. Clement Davis and Co., of that 
town. Both lamps burn paraffin oil, the flashing point of which 
is 200 deg., and the cost of burning is less than half that of the 
vils now used. Much interest is felt in the competitive trial now 
proceeding. The trial train starts from Paddington at 4.50 p.m. 
each day, and runs to New Milford. The Griffiths lamp is used on 
Tuesday, Thursday, and Saturday, and the Silber lamp on Monday, 
Wednesday, and Friday. 

Ar the half-yearly meeting of the Caledonian Company on Tues- 
day, on the chairman, Mr. Thomas Hill, moving the approval of 
the report, Mr. George Smith moved an amendment to the effect 
that the shareholders should refuse to adopt the report, on the 
ground that the directors had declined to withdraw certain com- 
peting schemes now before Parliament, and that a committee of 
shareholders should be appointed to aid the directors in making 
an arrangement with the other Scotch companies for the pongene 
ment or abandonment of competing bills. The directors d 
their desire for peace, and agreed to accept the co-operation of the 
committee nominated. The amendment was accordingly with- 
drawn, and the report was adopted. 

THE ordinary meeting of the Swedish Central Company was 
held on Monday at the offices, Cannon-street, Mr. C. Weguelin 
in the chair, The report states that the progress made by the 
contractors in the construction of the remaining portions of the 
line a past me has been in every way satisfactory. On 
the 1st of December last the line was opened for public traffic as 
far as Kopparberg, a total length of thirty-four English miles. Of 
the remaining twenty-six miles the permanent way is laid for a 
length of fifteen and a-half miles, of which fourteen miles are fully 
ballasted. It is —— that forty-nine and a-half miles of the 
line might be opened for public traffic by the end of April next. 
The whole of the earthworks for the remainder of the main line 
are completed to Ludvika, with the exception of two small por- 
tions of heavy rock cuttings beyond Grangesberg, and at the fifty- 
fourth mile. 

THE report of the engineeron the Tay Bridge works of the North 
British Railway a states that, notwithstanding the very 
unfavourable season during the past six months satisfactory pro- 
gress has been made. On the Fife side of the river the land abut- 
ment and the first, second, third, and fourth piers are finished. 
The fifth, sixth, seventh, and eighth piers are all built to their 
full height of brickwork, and require only stone coping to com- 

vlete them. The ninth, tenth, eleventh, and twelfth piers are 

uilt up to an average height of 25ft. above high water level. The 
thirteenth pier is built up to 5ft. above high water level. The 
fourteenth pier is being concreted, and the fifteenth pier is ready 
for the air-bells. Caissons for the foundations of the sixteenth, 
seventeenth, eighteenth, nineteenth, and twentieth piers are 
placed in position and ready to be sunk to the rock. Altogether 
there are on the Fife side piers placed for 2312ft. in length of the 
bridge, and the last one set is in the deepest water. Malleable 
iron girders for the first seven spans are set to their full height, 
and the girders for the ninth, tenth, eleventh, and twelfth spans 
are raised on their respective Pape to a height of 25ft. above high 
water level. On the north side of the river the land pier of brick- 
work is erected, and columnar = for the eighty-eighth, eighty- 
seventh, eighty-sixth, eighty-fifth, and eighty-fow spans are 
erected, and have the girders and platforms fixed thereon. The 
cylindrical piers for the eighty-third, or 160ft. span, are erected, 
and the bowstring girders for that span are — put together on 
a temporary staging placed between the piers, and two columns of 
the eighty-first pier are being erected. The double caisson for 
No. 57 pier is ready to be floated out and placed in position. The 
double caisson for foundation of No. 21 pier is about one-third 
erected ; and two sets of girders, one for No. 14 span on the south 
side, and the other for the eighty-first span on the north side, are 
ready to be floated out and set. 

THE report of the directors of the Tasmanian Main Line Railway 
states that the contract with the Governor and Legislature of 
Tasmania, porns the company to construct a main line rail- 
“— from Hobart Town to Launceston, ay I been duly signed 
and sealed in Londononthe15th of March, 1872, thedirectors entered 
into a contract with Messrs. E. Clark, Punchard, and Co., to con- 
struct the railway and telegraph, and to open the line for traffic, 
fully equipped with rolling stock, by the 24th of December, 1874. 
Immediately on the contract being signed the contractors 
despatched a e and efficient staff to Tasmania, under the 
charge of Mr. J. W. Reeve, one of the firm. On their arrival a 
resurvey of the line was commenced in conjunction with Mr. C. 

Grant, C.E,, the resident engi: of the © y; a final 
route had been decided upon, and the works had been actively 
commenced. The contractors found it necessary to secure labourers 
from Melbourne and the adjacent colonies, and about 500 work- 
men had also been despatched from England, assisted in a material 
degree by the Government of Tas: ia, by whom land order war- 
rants had been granted. A considerable quantity of plant and 
material, including two-fifths of the permanent way, two locomo- 
tives, and wagons, &c., had been sent out, a large ion of 
which had arrived, The unfortunate Northfleet, recently wrecked 
off Dungeness, was one of the vessels taken by the contractors. 
Since the loss of this el, the Caranjah had sailed for Hobart 
Town on the 10th inst., with 310 workmen and a quantity of plant 
and materials for the railway. The powers granted at the last 


ago to meet the 








general mecting to raise £650,000 on bonds had been 
exerci the issue of 6500 5 per cent. of £100 each, at 
£92 10s., the whole of which were subscribed allotted to 


the lic. The Tasmanian Government had the guaranteed 
jase due under the contract up to the pet pyrite hr advices. 
The =. account showed that £525,650 had been received, and 
£180,210 expended, leaving a balance of £345,440, 





NOTES AND MEMORANDA. 

Dr Etsner, of Berlin, has found that iron is volatilisable at a 
temperature of atleast 3000 deg. Centigrade. He imented 
with a small piece at this heat, and on uncovering the crucible 
distinguished small needles of crystallised iron, says Les Mondes. 

Apvices recently received from New York state that the pro- 
duction of coal in the United States last year was 41,491,135 tons. 
This total presents an i pwards of 3,000,000 tons as 
compared with 1871. The production of anthracite coal last year 
was 22,039,313 tons, 

Tue “burning waste of Clackmannan,” seven miles from 
Stirling, was thirty years on fire, extending over twenty-six acres 
in a 9ft. coal seam. Kight million cubic feet of carbonic acid gas 
were required to fill the mine, and a stream of gas was poured into it 
for three weeks. Toward the end, water in fine spray was blown 
in with the gas to cool down the mass, and in a month from the 
commencement the fire was extinguished. 


AccorDING to Captain Tyler, out of the 15,376 miles of railway 
in existence at the end of 1871, 11,058 miles were owned or worked 
by only fifteen companies, and the remaining 4318 miles were in 
the hands of ninety-five companies, The London and North- 
Western, the Valedonian and Lancashire and Yorkshire Com- 
panies together owned or worked 2685 miles of railway, or nearly 
one-fifth of the mileage of England and Scotland. Their joint 
capital amounted to £120,938,190, or more than a quarter of the 
total railway capital of England and Scotland. 

Mr. James B. Eaps, in his report of 1870 on the bridge at St. 
Louis, stated that the combustion of candles in the caisson, under 
the influence of compressed air, was much more rapid than in the 
open atmosphere, This disagreed with the result of experiments 
previously made by some European scientific men, which conflict 
induced Mr. Eads to review the conditions under which his former 
conclusion was reached; and now the Coal and Iron Record has 
the statement from him that combustion is not more rapid in com- 
pressed air, but that it is more persistent than in common atmo- 
sphere. The difficulty of extinguishing the flame is the effect of 
compression forcing the oxygen into more intimate contact with 
the combustible body. 

AccorDING to the American Chemist, the chemical department 
of the Iowa State Agricultural College, organised some two years 
since by Dr. A. E. Foote, is now one of the best in the United 
States. The ventilation is secured by a fan-blower, the air being 
heated in winter by steam coils. The hoods for bad gases are 
numerous, and arranged after the plan of the Berlin laboratory. 
The apparatus for heating by steam and for making organic ex- 
tracts is of the most approved form. For the generation of 
ge hydrogen the apparatus consists of a large leaden 
tank, half filled with dilute sulphuric acid. In this is placed a 
copper bell, with a perforated bottom, in which the sulphide of 
iron is placed ; to the top of this the exit-pipe is attached. * The 
laboratory tables are of oiled black walnut, each student 
having twelve square feet of table-room and eight feet of shelving. 


THE consumption of coal in our iron trade for the years 
enumerated below was as follows:—Number of tons of pig iron 
roduced in the year 1867, 4,761,000; 1868, 4,970,000; 1869, 
445,000; 1870, 5,963,000; 1871, 6,627,000; 1872, 7,000,000. 
Exported in the shape of pigs :—1867, 567,000; 1868, 555,000 ; 
1869, 711,000; 1870, 753,000; 1871, 1,057,000; 1872, 1,332,000. 
Remaining to be made into finished iron :—1867, 4,194,000 ; 1868, 
4,415,000; 1869, 4,734,000; 1870, 5,210,000; 1871, 5,570,000 ; 
1872, 5,668,000. Number of tons of coal consumed in making pig 
iron in 1867, 14,283,000 ; 1868, 14,910,000; 1869, 16,337,000; 1870, 
17,890,000 ; 1871, 19,881,000; 1872, 21,000,000. In converting 
igs into finished iron :—1867, 14,049,000 ; 1868, 14,790,000 ; 1869, 
5,859,000 ; 1870, 17,454,000 ; 1871, 18,658,000 ; 1872, 19,000,000. 
Total number of tons of coal consumed in the iron trade :—1867, 
28,332,000 ; 1868, 29,700,000 ; 1869, 32,196,000 ; 1870, 35,344,000; 
1871, 38,539,000 ; 1872, 40,000,000. 

THE United Kingdom is divided by the Mining Record Office into 
14 coal-fields, of which the most important are Yorkshire (which 
had 423 pits in the year 1871), Staffordshire and Worcestershire 
(thesamenumberof pits), Scotland , La hire (376), Durham 
and Northumberland (304), South Wales (299) ; a group comprising 
Derbyshire, Nottinghamshire, Leicestershire, Warwickshire (187 

its), and Gloucestershire, with Somerset (101), &c.; Ireland 
_ up the rear with a comparatively large number of pits but a 
small output, which, however, from 1867 to 1871, steadily in- 
creased from 125,000 to 165,000 tons. The production of coal 
places these coal-fields in different order. Durham and Nerth- 
umberland head the list with an output, which, in 1867, amounted 
to nearly 25,000,000 tons, and in 1871, had reached the total of 
29,000,000. Scotland produced, in 1867, 14,000,000; 15,500,000 in 
1871. The figures for Staffordshire and Lancashire were 13,000,000 
and 14,000,000 each. For Yorkshire 10,000,000 and 13,000,000 ; 
for South Wales 10,000,000 and 9,000,000, the only instance of a 
decrease being in this last district and in Shropshire. 


THE importations of foreign coal into the United States for the 
year ending June 30th, 1872, were as follows :— 








From Dominion of Camada, tons .. .. «. «2 «+ «+ 154,002 
Other British North American Possessions .. .. .. 103,355 
Othercountries .. «2 os ce cc 08 ef ce ce 233,184 


Det. cb Ger. sa 06" 0s 20 cc 490,631 
The value of the coal imported at shipping] ports was £258,241. 
The exportations were as follow :- - 





Anthracite, toms .. .e «+ «2 «2 «2 of - 259,567 
BituminouS .«c co «co ce 8 es ce ee 141,311 
Total toms .. . cc ce co eco 400,878 


The value of the coal exported at the shipping ports was £275,268, 
showing that the foreign coal tradeis nearly equally balanced. Of 
the quantity exported 170,644 tons of anthracite were sent to the 
Dominion of Canada, and 120,403 tons bituminous; in all, 291,047. 
Upwards of 36,000 tons were also sent to Cuba, upwards of 15,700 
tons to China, and 37,000 tons to the States of Columbia. 


In the manufacture of Russian sheet-iron the magnetic ore 
is roasted at the mine, in heaps of 10,000 to 15,000 tons, to remove 
the little sulphur it contains. It is then smelted in charcoal blast 
furnaces. After being puddled the iron is rolled into plates 
about 2hft. long, Sin. wide, and l}in. thick. These, after being 
heated in a furnace with a very reducing flame, are quickly 
brushed, to remove any foreign substance that may have fallen 
upon them, and are then between rolls, the upper one of 
which is unconnected with the lower, rolling only by friction. By 
the time the sheet is cooled it is about 15in. wide. Packages of 
three sheets are now laid in the fu and then rolled again 
after the upper sheet has been brushed and charcoal powder 
thrown between them to prevent adhesion. If thin iron is 

j to a third heating, in packages of 
four to six, and re- i i 


dimensions. are now sent to 
iaitel ions three times, in 


to eighty. After the first hammering each sheet is swabbed 
with a wet to harden the surface ; it is said that tar is 
sometimes used for this p Two one hot and one 


cold, are now mixed in alternate sheets, to uce the greenish 
colour in open Bee the mixed pac is backward 
and forward a large hammer, and, after this, is again mixed 
and forage 7 Pumpelly’s dees aeries and foe says the 
superiority of the Russian uct is due in ec - 
ness of the work and to S epiliinnens sak Gail of tao woeienon. 


sheet that is at all is thrown into the second or 
value between these and the first 


i clippings 
of the sheets are worked up into fine iron, and loss of material by 
the whole process is reduced to from 12 to 15 per cent, 


MISCELLANEA. 

Tue Brighton Town Council are favourable to a proposal to have 
the gas supply in their own hands. 

A RETURN recently printed shows that in the ending the 
31st of March last £51,382 was obtained from the duty in Eneland 
and Wales on gun licences, 

100rt. of Drogheda Quay wall fell into the river Boyne last 


week, carrying away a corresponding —— of adjoining street 
about 12ft. broad. Saale injured. e accident was caused 
by tidal action undermining the wall. 


TuHE following appointments have been made at the Admiralty : 
—William H. Green, engineer, to the Favourite ; Ferdinand J. 
Fairclough, additional, for tenders; and Thomes 8, Gissing, 
engineer, to the Nankin, for service in the Fantome. 

Art the half-yearly meeting of the Bridport Railway Company 
on Wednesday, the chairman, Mr. W. Swatbridge, expressed his 
satisfaction that the long standing dispute with the Great 
Western regarding the accounts had eventually been settled. 

Ir may be interesting to some of our readers to know that during 
the last fortnight 3988 tons of rails were made at the Darlington 
Iron Company’s Works. Probably so large a quantity of rails was 
never made in England under one roof within the same space of 
time. 

THE directors of the Grimsby Steamship Company have given 
notice to withdraw at the end of March the line of steamers trading 
between Grimsby and Ghent. During the past 12 months, 
without any hindrance from ice, the port of Ghent has been closed 
no less than 12 weeks to the company’s steamers, a portion of the 
time through floods in Belgium and the overflowing of the sluices, 
and the remainder through repairs to the various locks and canal 
works. In addition to these impediments the unprecedented 
increase in fuel and wages, not contemplated when the line was 
opened, have caused the undertaking to be unremunerative. 

THE Central Swedish Iron and Steel Company, Limited, have 
nearly completed their new works at Bjirneborg, and the resident 
manager there expects to commence in June with the new blast 
furnaces and the manufacture of Bessemer steel. The old works 
have, meanwhile, continued in full activity, without being inter- 
fered with by the progress of the new ones. No steps have beén 
taken in respect of the 500 acres of coal-field held by the company 
pending the result of the investigations now being actively carried 
on by the various pruprietors of mining rights in the immediate 
neighbourhood, but there appears every reason to believe, in the 
opinion of the company, that the coal production from this dis- 
trict will form an important element in the future. 

THE very large steel and ironworks of Messrs. Brown, Baxley, 
and Dixon, situate at Attercliffe, Sheffield, are now on the point 
of completion, several of the aagermente having been in operation 
for some time past. The firm have every modern machinery ap- 
pliance, and every convenience for turning out an immense quan- 
tity of work. Their Bessemer steel department is capable of pro- 
ducing 2000 tons per week, and in the tire mill, which is 170ft. by 
130ft., not less than 1000 finished tires can be turned out weekly. 
The rail mill measures 400ft. by about 150ft., and is 50ft. in 
height. It is equal to the production of 4000 tons of steel rails 
per month. There is also a spring shop, the dimensions of which 
are 386ft. by 136ft. by 34ft. in height, to say nothing of the smiths, 
buffer, engineers, rolling, fitting, forging, and other shops, with 
roomy and large offices. The firm are stated to have orders in 
hand for some months to come. In Bessemer steel they are doing 
a large business, as also in a peculiarly tough steel (which is a 
speciality) on Government account, in addition to railway axles, 
cranks, buffers, &c., for India and other countries. The works 
are conveniently located for ready access to a railway and canal. 

Mr. PHILIP BRANNON has, after considerable labour, succeeded 
in producing a new method of concrete building, consisting of a 
combination of metal and cement, which has been tested, it is said, 
with very satisfactory results. Thissystem of wireconcrete—asit may 
be termed—consists of a sustaining metallic framework or skeleton 
upon which wires are strained, the whole being enclosed in the 
concreted materials forming the body of the structure. By this 
arrangement not only are the walls and floors of a building run up 
in concrete, but the doors, shelves, and other fittings are formed of 
the same material. Thus the strains in a building are equally 
distributed, and it is rendered fire-proof throughout, wood and 
other combustible materials being dispensed with. In order to 
obtain the utmost amount of cohesion throughout the mass, and 


to prevent cracking—especially where employed in doors or thin 

itions—a certain proportion of fibrous material is worked up 
in the concrete. This system has been carried out in a house at 
Edmonton which was built by Mr. Brannon, and to which the test 


of fire has been applied on two occasions without producing any 
detrimental effects upon either the carcase or fittings. This 
method is being actively applied to the building of houses and even 
of sea walls, 

THE official estimate for the telegraph service in the financial 
year 1873-74 puts the probable revenue at £1,220,000, and the 
working expenses and maintenance at £815,000, leaving a surplus 
of £405,000, out of which is to come the interest of the purchase- 
money. The wires used for public messages alone, exclusive of 
those which belong to railway companies, and are used principally 
for railway, and secondarily for public purposes, form a system of 
100,098 miles ; and the wires leased by the department to private 
firms or individuals for the transmission of messages on their own 
business between offices and factories, and so forth, make a system 
of 5187 miles. The total is 105,285 miles, and this mileage of wire 
serves 3640 postal telegraph offices and 1097 renters of private 
wires. There are 435 of these renters in the metropolitan division 
—202 in the north-western, 183 in the northern, 46 in the north- 
eastern, 33 in the southern, 6 in the eastern ; 154 in Scotland, 38 
in Ireland. Thepneumatictubes worked in London extend through 
a length of 12,800 yards; in provincial towns, 8069 yards—namely, 
2700 in Dublin, 2403 in Liverpool, 2026 in Manchester, 698 in 
Birmingham, 242 in Glasgow. The estimate provides for upwards 
of 6000 telegraph messengers. More than half this little army is 
entitled to uniform clothing—tunic and cap every eight months, 
trousers and boots every six months, overcoat and leggings every 
three years. Those not entitled to uniform have, like the others, 
a belt and pouch every three years, and have also an arm badge. 

THE annual meeting of the Brazilian Street Railway Company 
washeldon Wednesday at the City Terminus Hotel ; Mr. J. Atwood 
in the chair. The report stated that the permanent way was on 
the whole in good condition, but the manager recommended that 
on the sections where the lighter rails were laid, they should be 
replaced with 501b, rails. He also stated that the sections 
on the main line had been]repaired, and that the bridge 
over the river had been strengthened, but that a new one of 
greater strength and of improved construction should be erected as 
soon A grees The rolling stock was not adequate to the traffic, 
and locomotives and carriages were urgently required to 
reduce the working expenditure. The ticket system occupied his 
serious attention, and every precaution would be taken to prevent 
fraud and insure ty in the collection of fares. The 
directors had shi two locomotives, eiglit carriages were now 
ready for shipment, and a further pumber would be sent shortly. 
A supply of steel rails had been ordered. The whole of the 10 per 
cent. preference shares had been taken up. After paying the 
interest on the preference shares a balance of £409 would remain. 
The Chairman stated that they commenced the present year 
perfectly free from debt. They had called up 10s. a share on the 
preference shares, and would soon call up a similar amount, It 
would be requisite to construct a new 400ft. in length. 
discussion ensued, in which Mr. 8S. Hi h, Mr. Wilde, and other 
shareholders took part, in the course of which tment was 

ressed as to the result of the working. The directors did not 
hold themselves responsible for the expenditure, as they were only 





four months in office, 
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ABOVE we illustrate a duplex planing machine designed by 


Mr. Thompson, of Crewe. 


consist in the reversing moticn and tool holder. 


The principal features of novelty 


It will be seen 


that the reversing motion is obtained in the following manner :— 
Between two face plates a central casting with rollers is pressed; c I 
this casting is loose on the shaft, and it will be at once apparent | about the same as that used in English locomotives at that time, 


that upon its motion being arrested by 
a strap, brake, or otherwise, a reverse 
motion is at once obtained. The tool 
holder, as will be seen, bears two tools 
back to back, which are carried by a 
wedge shaped piece. This oscillates 
between abutments 2in. apart, the self- 
action being arranged to bring the tools, 
alternately, perpendicular to the work. 


GRASSHOPPER LOCOMOTIVE 
BALTIMORE RAILROAD. 


THE American Railroad Gazette for 
March 8th contains an interesting con- 
tribution to the history of the loco- 
motive in the States, in the shape of a 
letter from Mr. Benjamin H. Latrobe, 
formerly engineer of the Baltimore anu 
Ohio line. We are unable to find space 
for this letter in full, but we give an 
engraving which deserves attention. One 
or two of these engines are still in 
existence. , 

The eee ” engine was not 
the very first locomotive which ran 
upon the Baltimore and Ohio Railroad, 
the company, after the example of the 
Liverpool and Manchester Railway, 
having advertised in 1831 for an engine 
which would, upon a level grade, draw a 
gross load of fifteen tons at a speed of 
fifteen miles per hour upon their road 
as then constructed with a strap rail 
and frequent curves of 400ft. radius, 
upon which the successful experiments 
of the — year with the Peter 
Cooper locomotive had satisfied them 
that steam power could be employed. 

Four engines of various models, among 
them a rotary, entered into the com- 
petition; but the only one of the four 
which proved equal to this moderate 
performance was that of Davis and 
Gartner, two machinists of York, Penn- 
sylvania, From their labours grew 
up about 1836 the finished ‘‘grass- 
hopper engine,” which we illustrate. It 
will be seen that a separate axle is 


placed] on the fame which carried the 
wheel, and they thus worked smoothly 
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SIDE ELEVATION 


steam, which operated on vanes upon the same axle with the fan, 


inclosed in a distinct chamber, and constituting thus a species of 
rotary engine attached to the back of the boiler, served to main- 
tain the draught. 


The pressure of steam was ordinarily 50 Ib. to the square inch, 
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on as well as the spur 


with each other; and, 


there being cranks on the end of this axle, and connecting rods 
coupling them with the driving wheel cranks, as shown, the diffi- 


a encountered in the first engine, in which the 
e driving axle, and so could not be kept , rd = gear with 
dives y the 


on t 


the pinion, was obviated altogether. A fan 


exhaust 


ur wheel was 














water station expenses, 1 dol. The engine3did the work of forty- 
two horses, the daily expense of which was estimated at 33 dols., 
so that the cost of conveying passengers by steam, not including 
track repairs, wa but half that of animal power, although the 
speed was neariy double. 
stated in the reports, but is believed to have been about 


The first cost of the engine is not 


4500 dols,, at that period of low prices 
of labour. =e <4 _ 

The boiler requires little description. 
It was of the well-known vertical tube 
type, and it is worth notice that instead of 
deposit setting on the tubes, they became 
polished by the action of the water on 
— Pr was so doubt due in "| 
small degree to the jumping up an 
down of the engine at high speed, the 
length of wheel base being but 4ft. The 
cylinders were 12in. diameter, 22in. 
stroke; the weight about 7} tons; the 
gross load was about 113 toms up grades 
of 20ft. to the mile, at ten miles an hour. 





Wricur’s Gas Propucer.—Further 
experiments have been made at Shef- 
field with the new gas invented by 
Mr. Wright, of that town, but we have 
not been able to obtain the results from 
want of time. Amongst others it was 
proposed to create and maintain a con- 
stant flame of gas (for heating boilers, 
&c), 6ft. in length by 4ft. in breadth, 

THE BRITISH JURORS AT THE VIENNA 
EXHIBITION.--We understand that, in 
response to the inquiries from the 
British Commissioners to the several 
scientific societies, a not inconsiderable 
number of gentlemen eminent in their 
respective departments have volunteered 
to serve on the International juries of the 
Vienna Exhibition. We wonder whether 
they are all aware of the somewhat 
onerous conditions of the post. In the 
first place they will be required to 
reside continuously in Vienna during 
the juries’ examinations, or from the 
15th of June till the end of July—the 
most oppressive and uncomfortable 
season, by the way, in that beautiful 
but ill-drained city. At the very least, 
each day’s expenses will amount to 30s. 
per diem, or to a total of nearly £70, 
without including the journey to and 
fro, which will add some more. 
But all this time and money will have 


which was sufficient to slip the driving wheels when adhesion was , to be given for no pecuniary return whatever, as our economical 


one-eighth of the weight upon them. The valves were worked by 
a cam so shaped as to cut off the steam at about two-thirds of the 
stroke. The daily expense of the round trip of eighty miles was 
16 dols., which included one ton of anthracite coal, at 8 dols.; 
engineer, fireman, and labourer, 3 dols. 50 cents; oil and packing, 
50 cents; estimated wear and tear and interest on cost, 3 dols.; 


Government have refused to Pay a single farthing towards the 
jury work of the Austrian i e 

of honour that usually flows with foreign crosses and ribbons has 
been officially cut o’ 
chance of a reward even in that direction. But decus et decorum 


est pro patria, etc, 


xhibition. Even the fountain 


for British subjects, so that there is no 
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MILL’S PATENT FUEL ECONOMISER. 
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Mr. R. Mitt, of Val Plaisant, Jersey, has lately patented a 
simple and, as it seems, very effective arrangement of tubes for 
promoting the circulation of water in steam boilers, while at the 
same time increasing the heating surface, besides possessing col- 
lateral advantages which will 3 mentioned further on. The 
accompanying drawings illustrate some modes of carrying this in- 
vention into effect. Fig. 1 isa vertical section through an ordi- 
nary Cornish boiler ; Fig. 4 is a horizontal section through the 
flue of the same; and Fig. 2 is a front elevation. Two 
pipe systems are shown over the grate, bent serpentine fashion, 
or similarly joined by bends, as shown; and each connected 
with its side of the boiler, viz., at the back, connected to 
the water s: over the crown of the furnace, and in front con- 
nected to the water space near the bottom of the flue; A is 
a circulation cock, and B a blow-off cock; by shutting the 
former, and opening the latter, the tubes may be cleared of any 
sediment, though very little — takes place because of the 
scouring action of the rapid circulation. The pipes are Sy oy 
by brackets, Fig. 3 is a front elevation of a Cornish boiler, 
fitted with two similar pipe systems, but without circulation 
cocks. There is besides shown a third system, in the centre of 
the flue, and which will be described with reference to Fig. 5. 
Fig. 5 is a vertical longitudinal section of a furnace flue for a 
Cornish, Lancashire, marine, or other furnace flue boiler. D is 
the lower limb of a pipe system, and is by the pipe F connected 
= too —_ oe — “oe of the boiler, close by cy 
ashpit, or front side of the bridge. ere the pipe passes throug 
the grate the bars are cut short, and pant nA ry from their 
an gery bape or in any other suitable manner. E is the upper 
limb of the system, which is carried to the back of the boiler and 
terminates in the water space at or near the furnace crown. This 
arrangement may, for very small furnace flues, be used alone, but 
for larger flues, in combination with the pipe systems described, 
with reference to Figs. 1, 2, and 3, and either separate from or 
connected to them. 

Fig. 6 is a vertical elevation of an egg-ended boiler, fitted 
with two pipe systems, one on each side, and with their 
tubes arran vertically, or slanting one above the other, 
but so as to leave the middle of the furnace clear. I, K, and L 
are three tubes, connected together by double bends, or in one 
piece bent to the mT 45 The pipe I runs along the whole length 
of the underside of the boiler, and has its exit in the water space 
at the back end of the boiler; the pipes K and L are arranged 
under the pipe I, but only in the furnace part of the flue. L runs 











ee 
_— ee + 


to the front of the brickwork setting, and is by the pipe M con- 
nected to the water space at the front of the boiler; N is the cir- 
culation cock and O the blow-off cock, as described with reference 
to Figs. 1, 2, and 3. 

As to the advantages resulting from the application of these 
circulating tubes, some experience, extending over from two to 
eleven months, has already been gained in gy to land boilers. 
Firstly, a clear and considerable saving in fuel, because of the 
additional and effective heating surface, and increased circulation; 
and secondly, a saving in wear and tear in the furnace crown or 
in the bottom plates as regards boilers fired underneath, because 
of the equalisation of the heat given out in the furnace, a great 
part of it being used to heat and evaporate water drawn from other 
parts of the boiler, instead of as heretofore, being for the greatest 
part absorbed by the plates over the furnace, which thus do many 
times more work than me A other part of the boiler. Unequal ex- 
pansion, with its disadvantages, is also lessened. irdly, 
obtaining a much lower temperature at, and in front of the fur- 
nace door, which by the application of this invention, has been 
effected. Fourthly, a saving in the wear and tear of the 
brickwork in the furnace of externally-fired boilers, as it remains 
black instead of being red, or white hot, thereby preventing the 
possibility and inconvenient stoppages for relining. 





YATES’ PATENT SAFETY LAMP. 


WE illustrate in the annexed e: ving a very efficient safety 
lamp, the invention of Mr. Yates, of Duke-street, Westminster. 
The object of the inventor is to construct miners’ lamps in 
such a manner that they cannot be tampered with or opened by 
the miner without first extinguishing the light, thus preventin 
all risk of explosions in the mine from an exposure of the nak 
flame. To this end is adapted to the body of the lamp a locking 
bolt, which will prevent the lower part from being unscrewed or 
detached from the upper until such bolt is drawn back. 
This locking bolt is constantly kept pressed forward by means of a 
particular spring, and is provi! with an arm which bears 
against a shoulder or block on a screwed pin which works the 
wick carrier up and down; this screwed pin is provided outside 
the lamp with a milled head, whereby it can be turned. When 
the lamp has been trimmed and lighted, the oil reservoir must be 
screwed into its place in the u part, the locking bolt will then 
bear against some tatehet toulh ; the upper end of this bolt will 
run over these special teeth as the lamp is screwed in, but the 


bolt will effectually prevent the lamp from being unscrewed and 
taken a) until the bolt has been withdrawn in the manner 
previously described, but the light will have been meanwhile 
ex ed before the upper and lower portions of the lamp can be 
separated, and therefore all danger from any exposure of a naked 
flame is absolutely impossible. The improved light is obtained by 








a strong and powerful lens glass, securely fixed in a n etal frame 
in front and a silver plated reflector at the back of the light, 
thus producing many times the amount of ,light for the same 
quantity of oil consumed in the old Davy lamps. A is the upper 
portion of lamp, comprising wire gauze column, lens, C, refi ctor, 
D; fh. lower portion, comprising the oil reservoir and exting1ish- 
ing apparatus, and the screw for unlocking ,the_lamp, E; C, the 
lens ; D, the reflector ; E, unlocking screw. 








PAYNE'S FEED-WATER HEATER. 

WE are indebted to an American contemporary for the followin 
description of a feed-water heater, the invention of Mr. Benjamin 
N. ond David W. Payne. of Corning, N. Y. It is mainly designed 
as a feed-water heater, but is also applicable as a steam condenser, 
or both combined, and, if desired, includes also the action of a 
filter to the water passing through it. 4 F 

The engraving represents a sectional elevation of it. A is a 
cylindrical outer case or shell, B is the exhaust-pipe of the engine, 


























C is an inverted cone, arranged over the mouth of the pipe B, and 
serving to spread the exhaust steam as it enters the heater. The 
inlet D for the feed-water, is at the top of the cylinder, and com- 
municates with an annular channel E on the under side of the 
top F of the heater. and which is in communication with the in- 
terior of the heater by a single or divided opening, }, on the inside 
upper edge of the channel, immediately below a perforated plate 
witch covers the outlet H, for the escaping steam. This perforated 
plate serves to prevent feed-water from escaping with the steam, 
thereby avoiding the waste of heated water. 

The introduction of the feed-water through the overflow opening, 
b, causes it to be forced in a thin sheet into and against a volume 
of escaping steam, where the water will absorb the most heat and 
the steam part with its heat most readily. A cone is 

below the perforated plate G, at any suitable distance from it, and 
which may extend to within a short distance of the sides of the 
outer case or shell. Below this cone is an inverted hollow trun- 
cated cone, J, having an opening, ¢, at its centre. Below the 
truncated cone, J, is another cone, K, similar to the top cone, and 





to which may be attached the steam-scattering cone C, 
By this arrangement for distributing and directing the courses 
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of the water and steam in reverse directions, the one with the 
other, as shown by the arrows in full lines and dotted lines, the 
full-lined arrows representing the courses of the water and the 
dotted arrows those of the steam, not only is an advantageous 
distribution of the water and steam effected and the water caused | 
to course in alternate outward and inward directions over and 
within the cones, but the escaping steam is forced to permeate the 
water .as the latter passes from one cone to the other, and the 
steam and water brought into the most intimate contact. 

L is a filter arranged near the bottom of the heater and insulated, | 
as it were, within it, so as to form a mud-chamber in the bottom | 
of the heater and insure a free exposure of all the sides of the 
filter for a free passage of the water down past it and up through 
its perforated bottom f, filtered or pure and heated water finally 
passing off by the feed-pipe, M, to the boiler or elsewhere. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





HOW TO SAVE COAL IN OLD STEAM ENGINES. 


S1r,—I send you a drawing of an arrangment which can be 
applied to single-cylinder engineson the old construction, to expand 
the steam in a second cylinder after it has done its work in the 
first cylinder. It is a system of compounding, so as to get rid of 
the back pressure and also to to get a vacum in the high and low 
pressure cylinders. Both cylinders open to the condenser after 
the steam has done its work in each—the only compound engine 
that does this and gets rid of the back pressure. You will see by 
the sketch it is to be applied to a single engine. As shown 
in the drawing the steam has forced the high-pressure piston 
up, and also the second piston, at the time the former was 
turning, the centre and the valve R has opened to let the 
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vacuum ; it must, however, be observed that the steam so trans- 


| ferred has been admitted to the cylinder e, and has therefore 


been beneficially used, and its temperature has been lowered by 
the consequent expansion. Thus in the. position shown by the 
dotted lines, the steam contained in the the space D E, and 
which is now open to \the condenser, has been described as used 
for propelling the IF rs k, previously to its descent by atmo- 
spheric pressure. e air pump and their adjuncts may be adapted 
in any ordinary manner. JAMES SUTCLIFFE. 
Levenshulme, March, 1873. 


COMPOUND ENGINES, 

Srr,—‘‘ A Working Engineer,” in your impression for March 
14th, asks for a simple formula for calculating the pressure in the 
low-pressure cylinder of a compound engine, and gives what he 
considers the only available solution. 

Now I confess that my mathematical knowledge will not enable 
me to follow all his reasoning, but I know enough of the 
method of calculating the pressure in ex ive engines to be 
certain that the mean pressure which he gives, viz., 14°351b., is 
wrong, and to supply him with the formula he wants. 

The power exerted in the high-pressure cylinder is to be cal- 
culated by multiplying the hyp. log. of the ratio of expansion 


‘my’ 1 by the initial absolute pressure, and dividing the product 
y the ratio. This gives 45°47, as stated by “‘M.” To find the 
mean pressure in the second cylinder, your correspondent must use 


precisely the same formula, with the difference that he must drop 
the unit and take the log. only of the ratio of expansion in the 
second cylinder, Every engineer who has had much to do with 
compound engines knows this formula of “‘ dropping the unit,” as 
it is called, very well. 

For a ‘‘ Working Engineer’s ” benefit, I will work the figures out 
for him as follows :—The initial pressure in the large cylinder is 
21°66 Ib. the ratio of expansion is 1°65 ; the hyp. log. of this is “5, 
Then 21°66 x ” = 6563 Ib., or less than half the pressure given 


From this it appears that the 
figures given by “‘2” are even 
more erroneous than a “‘ Working 
Engineer ” supposes them to be. 

To explain the 2 png reason 
why the unit should be dropped 


by your correspondent, 
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team is going’on the top of the high-pressure piston, and when it 
gets to the bottom the other piston will be at the bottom also, to | 
be ready to take the steam from the end of the high-pressure | 
cylinder, thus taking the steam while the crank is going over the 
other dead centre. 

I would prefer a steam jacket to one or both cylinders, and the 
exhaust should be got as close as possible to the second cylinder. 
The invention is not patented. I may say that, in my opinion, | 
it is the best compound engine out for economy of fuel, regular 
turning, and simplicity. One cylinder will compound a double 
cylinder engine. I tried this system ona high-pressure engine, 
not very high, 28 1b. to the inch, and the result was a gain of 30 

er cent. betwixt one and the two cylinders. Had there been a 
boiler of 60 lb. or 100 Ib., it would have shown from 60 per cent. to 
70 per cent. The following is a description of the cuts : The high- 
pressure cylinder is shown at a, the piston rod 6 of which is con- 
nected to a beam c, which actuates acrank d, in the ordinary man- 
ner. The expansion or low-pressure cylinder is shown at e, the 
the piston rod f of which is connected to a beam 4, the other end 
of which actuates a crank h upon the axis of which isa wheel i, 
taking into a wheel jmemael upon the high-pressure crank d ; 
the former of these wheels has twice the number of teeth of the 
latter, and will therefore perform a double number of revolutions, 
the radii of the two cranks being in like manner proportioned. 
The valve box of the high-pressure cylinder is at 1, provided with 
the ordinary slide n, to which a rod is connected to actuate 
by an eccentric or other ordinary motion; the exhaust passage o 

yasses behind the valve box and communicates with a passage p, 
ee to the lower end of the cylinder e, and also to the con- 
denser q, which latter communication, however, is capable of being 
closed and opened by means of a valve 7, worked by tappets or 
other usual mechanism, The high-pressure cylinder a is clos 
both at top and at bottom as in ordinary engines, but the low- 
pressure cylinder e, is closed at bottom only, the upper surface of | 
the piston being exposed to the pressure of the atmosphere accord- | 
ing to the position in the drawing. Steam is admitted from the | 
boiler, as shown by the arrows, to the upper part of the cylinder a, 
the piston of which is therefore descending ; the steam on the under 
side thereof flowing through the passages according to the arrows 
into the condenser; at the same time the steam beneath the 

iston & is also allowed to pass the condenser so as to permit it to 
escend by atmospheric pressure. When this piston shall have 
airived at the bottom of its stroke, the valve r will be closed, so 

s to shut off the communication with the condenser, and the slide 

valve n will be moved so as to allow the steam which has operated 

in the chamber A to flow through the exhaust passages to the 
under side of the piston 4, which being thus caused to ascend will 
communicate power to the crank h ; during this time the piston 

» will have performed the remaining part of its downward stroke, 

and when the piston & shall again have arrived at the top, will be 
ascending, and will occupy the position shown by dotted lines in the 
tigure, and the valve r will then be opened so as to allow the steam 
to flow into the condenser from the cylinder ¢, and also from that 
part of the ep cylinder a above the dotted position of 
t 
! 
| 








the piston, the same operation will then be repeated as first 
described, the piston & again d di tmospheric pressure, 
and thus performing a double number of strokes. I have said that 
at the positions shown by the full and dotted lines, the steam in 
the 1 meat cylinder from B to C for instance, is admitted to 
the condenser, and it may appear that this constitutes a large 
portion of the whole ann Bs ‘or one stroke ; it may also appear 
that the temperature of high-pressure steam would destroy the 
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| station is reached, and so contin 


would take up too much of your 
valuable space ; but those who 
are uainted with the use of 
the indicator will understand me 
when I say that the average pres- 
sure so obtained represents what 
I may term the toe of the 
i for a pair of combined 
linders—the ankle and most of 
the foot being represented by the 
formula for the high-pressure 
cylinder, 
ANOTHER WORKING 


ENGINEER. 
Birkenhead, March 25th, 1873. 





’ THE NOLET ENGINE, 

Srr,—Referring to the illus- 
trated notice of the Nolet engine 
in your last number, we have no 
desire to detract from the advan- 
tages of this arrangement; we 
only suggest that they should be 
judged ef on their own merits, 
and not by any inaccurate com- 
parison with the leading features 
of the Corliss engine. It is 
stated in your description that 
“*in the Corliss engine the steam is 
admitted and withdrawn through 
= valves,” and “that the 
valves are not capable of being 
maintained tight for any length o 
time through wear ; and, in spite 
of many attempts to cure the 
evil, these valves ist in wear- 
ing unequally.” Those who know 
tig about the Corliss engine are aware that it has not “tap 
valves ;” if it had they certainly would wear unequally and be 
impossible to keep tight, but the whole thing is a mistake. Some 
Corliss engines of our make have been certified as having their 








| valves quite tight after having been run day and night for nearly 


four years, under 60 1b, steam. We do not desire to occupy your 


— by pointing out other inaccuracies, but shall only remark 
t 


at in a foreign technical journal we have seen the engines of 
M. Nolet advertised as ‘‘ Corliss engines,” merely, we suppose, 
because of some general similarity in the framing. It is clear that 
unless the Corliss engine was something worth imitating or depre- 
ciating, we should not hear of so many attempts in both directions. 
No imputation is made against M. Nolet ; these incorrect state- 
ments have probably been made at second-hand. 

DouGLAS AND GRANT. 

Dunnikier Foundry, Kirkcaldy, 25th March, 1873. 

The words ‘‘tap valve” were used in the sense of a rotatin 
valve, not in the sense of a plug valve. If our correspondents wi 
~— us with a name for the valves used in the Corliss engine we 
sh much obliged.—Ep. E.] 





LOCOMOTIVES FOR STEEP GRADIENTS, 

Str,—Kindly permit me to say a few words on this important 
question, in reply to Mr. G, Gibson’s letter, which appeared in your 
last week’s impression. 

I know nothing of the assertions so confidently made in Switzer- 
land about working steep gradients with 1 tives on the double 
bogie principle, to which your correspondent refers; all I can do 
is to inform you and your readers of what the Fairlie double bogie 
locomotives now building have to do, and what those in work are 
doing. At the moment there are building Fairlie double bogie 
engines which have to work gradients of 5 per cent. (1 in 20) in 
Switzerland and Peru; the continuous length of grade in the former 
case I do not know, in the latter it is thirteen miles, 

I have engines now working for two years on the Iquiqué Rail- 
way, also in Peru, having maximum grades of 4 per cent. for ten 

iles, 45 per cent. for eleven miles, and 3} per cent. for three 
miles; the re load taken on this line is 120 tons—not trial 
loads be it remembered, but loads in daily practice. I am now 
building ten engines for the same company to take 180 tons over 
the same ground. My engines are also working a continuotis 
grade of 4 per cent. (1 in 25) for twenty-six miles on the Mexican 
Railroad, but I am not acquainted with the loads taken. 

I have within the last week officially tendered to supply engines 
under a guarantee to work an incline which has one of 8} per 
cent. maximum and 7} per cent. minimum, with numerous curves 
of only 40 metres radius for 84 miles, on a gauge of 3ft. 7§in.; 
the load teed is 60 tons. Your correspondent wants facts, 
and I offer the above, but in return I may be permitted to ask 
what he means by the following :—‘“‘It is not a question of working 
half a mile, or even a mile, on a gradient of 1 in 20, but being 
able to undertake the ha of ordinary goods and passenger 
trains, starting from stations which have not more than Toooft. of 
level, and ascending for 8000ft. or 9000ft. in length till the next 
for six or seven miles, and all 
the while encountering curves of 800ft. and 1000ft. radius.” 
Is it that the length of incline 1 in 20) to be traversed is 8000ft. 
or 9000ft.? Or is it that the vertical rise between stations is 8000ft. 
or 9000ft.? If the former, then the facts of the working I have 
given, that is to say, . miles continuous ie in the 
one ase and twenty-six es in the other, fully answers the 








uestion, But if he means the vertical rise is 8000ft. or 9000ft., ° 
then it would require a length of line of some thirty-four miles of 
1 in 20, instead of 6, to reach this altitude ; but whether it be six 
miles or thirty-four miles it is a matter of indifference to the 
Fairlie double bogie, as it will start and take its train on any 
incline for which it is designed to work, whether it be one mile or 
fifty miles long. Rozekt F, FArRiir. 

‘alace Chambers, Victoria-street, Westminster, 
London, March 24, 1873. 


S1r,—If Mr. Gibson will place himself in communication with 
me, I may probably give him some useful information concern- 
ing working grades of 1 in 19 with an ordinary locomotive 
engine. I have been working a grade here of the above inclination 
for some three and a-half years, without a single accident 
— I shall be most happy to place my rolling stock at his 

to satisfy himself of its practicability. 
: HENRY APPLEBY. 
Monmouthshire Railway and Canal Company, 
Engineer’s Office, Newport, Monmouthshire, 
March 25th, 1873. 





STEAM BOILER ECONOMY. 


S1r,—The present high price of fuel has naturally directed the 
attention of all users of steam power to its more economical employ- 
ment on steamboats, railways, and in manufactories. It is some- 
what remarkable that the steam engine generally receives the 
greatest attention; and every means, either by compounding or 
otherwise, are adopted to ensure economy in its working, while the 
boiler or steam-producing department receives little or no conside- 
ration. The efficiency of an engine is invaribly calculated by the 
consumption of fuel in a specified time, and so long as the “‘ steam- 
producing” and ‘“‘ steam-using” de ents are blended in 
the calculations a very imperfect knowledge of the facts is obtained. 
Cases frequently occur where the engine utilises to the greatest 
extent all the steam passed t h its cylinder, while that steam 
is being produced in very wasteful boilers. Boilers are more toblame 
for this wastefulness is generally believed. — improve- 
ment effected in the boiler-house need not interfere with the speed 
of the engine or the arity in its working, which has in many 
cases prevented economic measures being introduced in the engine- 
room. What an employer of steam power should do in such cases 
appears to me this, viz., to endeavour to produce the required 
quantity of steam at a less cost per 1000 cubic feet, either by in- 
troducing improvements in his existing boilers—if that be practi- 
cable—or replace them by substituting an efficient sectional steam 
boiler. The latter plan, although entailing an expense, perhaps 
loss of time also, will be found in the long run the most satis- 
factory. Users of steam must decide for themselves whether they 
will continue working uneconomical boilers, or whether they will 
— better plan of discarding them. 

I have had considerable experience in the working of all types 
of steam boilers, both at sea and on land, and I consider that a 
boiler composed of tubes of moderate diameter, if carefully 
designed to comply with certain laws which are most essential to 
this class of generator, not only economical but satisfactory results 
may be relied upon. Iam of opinion that the conditions named 
at the commencement of your description of Capt. Suckling’s 
sectional steam boiler, which appeared in THE ENGINEER of 
Feb. 28th of the present year, not only sound but highly neces- 
sary. And perhaps I may be allowed to make afew remarks 
thereon, as the design of the above-named boiler embraces many 
very important features, some of which no other generator of this 
type possesses. The heating surfaces of tubes when properly 
arranged are most effective, and ebullition so general that special 
arrangements have to be introduced to maintain a constant circu- 
lation of the water; any neglect in this respect will entail the 
failure of the generator; and it may be safely said that the 
question of circulation has given as much trouble as any other 
connected with the construction of the water-tube boiler. The 
only correct way to ensure this is to admit the dense water in 
sufficient volume at one end and let it flow out with the steam 
bubbles at the opposite end of the tube, as in Galloway’s, Pax- 
man’s, and Suckling’s boilers ; in all these the circulation of water 
is perfect. In boilers not so arranged the struggle between the 
ree wong tp eer currents greatly agitate the water in the 
tubes. i 
being evapora 





this commotion takes place the water is gradually 

i ted, and unless distilled water only is used the 
impurities contained in it are thrown down and accumulate on 
the heating surfaces, forming a hard skin or scale between the 
heated metal and the water, which is very objectionable and un- 
economical. The result of imperfect circulation of the water is 
this—a much larger heating surface is required than would other- 
wise be necessary ; the metal deteriorates from overheating, un- 
equal expansion and contraction takes place, causing leakage at 
the joints. Circulation of the water is beneficial, as the current 
of water not only wipes off the clinging layers of steam which are 
in contact with the metal, but at the same time bringing denser 
water continuously to the heating surfaces. I am aware that 
inner circulating tubes and other devices have been adopted to 
maintain a circulation of the water, but in practice these means 
have failed—Messrs. Howard having discarded the inner tube. 

By using small curved pipes in p of elastic or other perish- 
able material, the tubes can expand and contract without fear of 
starting the joints. All joints being outside the brickwork or 
framing, ~ joint can be examined without removing doors or 
disturbing the boiler seating, and no leakage can occur without 
being detected. This feature Roots’ boiler also possesses. The 
deposits when collected in tubes not exposed to heat become 
harmless, The importance of these conditions are not overrated, 
as generators constructed without complying with them have not 
only proved less safe and economical, but short-lived. I shall 
anxiously await the results of impartial trials with the sectional 
boiler, and whenever these tests are carried out I trust the inventor 
will favour your readers with such interesting data, 

Sheffield, March 19th, 1873. W. B. P. 





CLOTHING BOILERS, 

Srr,—I have just been told of a simple and effective method of 
retaining heat in boilers. A friend of mine could not succeed in 
getting up the amount of heat to the degree he required so soon 
as he wished, and made his trouble known to an experienced 

erson in the management of such things, to whom he stated 
his case; when he suggested the following, which he had pre- 
viously successfully tried. Obtain a quantity of road scrapings, of 
the consistency of lime used for building purposes, and give 
your boiler a covering of from 2in. to 3in. in thickness, allow it to 
get partially dry, then give it another coat, and another, till it has 
acquired about 6in. in thickness. In the course of a space 
will be formed between the coating and boiler favourable for re- 
taining heat. The coating will consolidate so firmly as to resist 
any ordinary illusage, and effectively cause the heat to be re- 
tained.” My friend added, in order to make a nice complete 
finish, and prevent dust or breakage, he would suggest that a 
covering of coal tar or pitch be given, and repeated, which much 
improved the appearance of the work as well. 

A ComsTanT READER. 





VENTILATION OF MINES. 
: “> your os aj . a letter Soe Mr. Lal 
and, calling attention to the report of a r y me ata 
the seeachenter Scientific and Mechanical 


recent mi of 

Society, on “‘ The Ventilation of Mines,” and stating that he is the 
author of a similar plan, and had read a paper on the subject last 
October before the i This I do not dispute, 


neither would I contend that others have not written on the same 
subject—if I did I should be in error; but, so far as my knowledge 
extends, they are all sinee I first proposed the now ten or 
twelve years ago, I seem to be singularly , or for- 
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tunate, I scarcely know which. Unfortunate, if I was not the 
first to originate the plan and not know it, and then be c 
with being a youngster in the matter—fortunate, (query) in being 
the first, and then, after years of efforts in endeavouring to get 
it adopted, to find several others at various times striking out in- 
dependently in the same line. If this tends to prove anything, 
one thing would at least ap to be that it promised to be of some 
practicable advantage. Like Mr. Newland, I have thought that 
some —, body of scientific and practical men should test the 
plan, and in rye my y alluded to I proposed that the British Asso- 
_ciation should take it up; true, money would be required for the 
experiments, but this should be one of the best times to obtain it, 
seeing that it has been a season of unusual profit with all colliery 


———— J. HACKING, 
Manchester, March 18, 1873. 


SAFETY VALVES. 

Srr,—Your readers hardly forget the fact that the editor of the 
Nautical Magazine offered a prize some time since of £100 for 
the best safety valve. Designs were to be sent in, the most pro- 
mising to be selected, and a valve to be made from this and tested. 
If all went as smoothly as it was intended to go the money would 
have been paid to the successful competitor, and no question 
would have been raised. Things have not gone smoothly, however, 
and the award of the gentlemen selected by the editor of the 
Nautical Magazine to decide on the merits of the designs for spring 
safety valves will not be accepted by the competitors as final ; 
indeed, the unfortunate winner of the £100 prize may have to 
expend £1000 in maintaining his position, as many who compete 
will not only challenge the award, but ask for a competitive trial. 
It is to be hoped that the engineers to whom this question has 
been referred are men of some practical as well as purely theore- 
tical knowledge—men who have designed, fitted, and worked 
safety valves at sea—who know that for a safety valve to be effec- 
tive it should be perfect in its self action ; it should rise freely 
without accumulated load on the valve to an eighth of its diameter ; 
it should be accessible, and the springs should be protected from 
moisture; it should have turning and easing gear; and, above 
all, it should allow the steam to escape at exactly the fixed pres- 
sure, and not allow it to rise or fall more than a fraction of the load 
above or below that pressure. 

Many years since, when Mr. Henry D. Grey, one of the first and 
nblest surveyors the Board of Trade ever employed, introduced his 
rule of half a square inch area per foot of grate bar surface, which 
has since been adopted by the —and to whom the public are 
indebted for many of the earliest suggestions for their safety— 
this was thought to be a larger area than was necessary ; but our 
experience of the old 41b. pressure, and the 80 lb. and 160 Ib, 
pressure of the present day, justifies us in retaining that area. In 
locomotives, safety valves 1}in. in diameter have been used ; but 
the tendency of the day is to have large valves and springs, so 
that a lift of one-sixteenth of the diameter will clear the boiler 
without materially augmenting the load on the valve. Rams- 
bottom’s or Salter’s balance with small valves, say sufficient to 
clear the boiler with the valves removed, opening in lift equal to 
their area, say one-fourth of their diameter, would not blow off 
the steam to maintain a pressure equal to the exact load on the 
safety valve. Now it is well-known that a dead weighted or lever 
valve, with half square inch area per foot of grate bar, on a boiler 
with a natural draught, and if properly fitted with a waste steam 
pipe as large as the valve, will not give a maximum range of pres- 
sure of more than 4lb. Therefore I do not consider the authorities 
at Whitehall should sanction the introduction of spring valves 
which do not equal the old-fashioned valves as applied at the pre- 
sent moment ; fer I apprehend the Board of Trade surveyors have 
nething whatever to do with loaded or lever valves easing them- 
selves in the trough of the sea 5lb. or 101b. under the pressure for 
which the boilers have been passed ; the only question for them is 
that that pressure be not exceeded. All safety valves should be 
quite free in their seats, and have feathers instead of spindles ; 
und when a weighted valve is used the lower weights should be 
conical from the outer diameter of the valve, and the lift limited 
to one-fourth its diameter. Instances of safety valves having blown 
out of their seats at sea, which have not been so fitted, are known 
to the writer. The branch for the waste steam pipe should also 
be just above the’level of the valve, and not on the upper part of 
the box, where it may be contracted by the weights. 

Annular valves are a mechanical refinement, and have hitherto 
— in practice, owing to the difficulty in keeping them steam 
tight. 

5 may here direct the attention of surveyors to a point or two 
which I think worthy of their attention as connected with ordinary 
safety valves. All Kensiags should be brass bushed; the drain 
pipe should be below the top of the seat, and should not be led 
into a closed tank fitted only with a tap for drawing off water if an 
overflow pipe is not attached ; pressure may be obtained on a 
boiler fitted with a lever valve, nearly equal to the weight of the 
column of water contained in the waste steam pipe, if it is the 
same diameter as the valve, and if the box is watertight. A vaive 
loaded with leaden weights will not be affected to the same 
extent as a lever one, on account of leaden weights being about a 
seventh lighter in water ; pressures have been, and are likely still 
to be, increased by this means. Allvalves should be tried with the 
easing gear, to see that they rise without lifting the hoods; a tapped 
hole above the lever, or any unnecessary holes on the safety valve- 
box, should be regarded with a 

In conclusion, I think that a little more attention devoted to 
boiler mountings, superheaters, and bilge pipes, would do no harm, 
as I frequently see cocks and valves fixed on high-pressure boilers 
that are just suitable for 18 Ib. or 20 Ib. pressure. 

As regards superheaters, I have seen internal flues through 
them that will stand the hydraulic test, but when redhot 
or after being wasted by age, I have no desire to see them under 
steam of 601b. Bilge pipes should be led to four mud boxes at 
least in the engine room—two placed above the keel, and one in 
each wing—with cocks or valves so placed above the platforms 
that the pumps can draw from either bilge when the ship is tested, 

March 17th, 1873. X. 











RAILWAY EXPENDITURE. 


S1r,—-Referring to the article on railway expenditure in your 
issue of the 7th inst., particularly that portion relating to car- 
riages, it occurs to me that, as a rule, directors have themselves to 
blame for the existing state of things. 

Instead of encouraging young men to study the best mode of 
constructing carriages and wagons, they appear to have taken 
some trouble to bring about the opposite result, by almost invariably 
giving the charge of the carriage and wagon department to the 
locomotive superintendent, who already has as much under his 
control as he can properly manage. Besides, how many locomotive 
superintendents know anything at all about carriage and wagon 
building? Is it not well known that the class of gentlemen from 
which locomotive superintendents are selected rarely have ever 
seen a carriage or wagon constructed until they happen to take 
charge of that a a we on arailway? They must then acquire 
but a very superficial knowledge of the work, the fact of the 
principal part of their time being taken up with the locomotive 
department, and in consequence the carriage and wagon depart- 
ment is really left to a superior foreman, who frequently has but 
one idea on the subject, fos that is, following what has been done 
on the railway from which he originally came, Hence the dearth 
of originality in design, &c. 

From the fact of directors on some railways making the carriage 
and wagon de ent subordinate to the locomotive department 
instead of quite distinct from it, nothing better could be expected 
than the state of things of which you complain ; because men of 
varied experience, and well qualified to take responsible charge of 
the former department, hesitate to do so “ae a locomotive 








of detail necessary to the efficient design, construction, and main- | 
tenance of carriages and way ons. 

Directors would scorn the idea of appointing a carriage and | 
wagon man to take charge of the locomotive department ; yet he 
may be as competent to conduct it as the locomotive superintendent 
is the carriage and’ wagon department. 

Your remarks as to the desire manifested by some railway car- 
riage builders to make up for inferior quality of material by 
increased quantity argues ignorance of the subject on your part, | 
as it is well known that all the leading railways who do not 
make their own stock supply designs and specifications to the | 
carriage builder, who is expected to strictly ere to them. It | 
is therefore manifestly unjust to blame the manufacturer for that | 
over which he has no control whatever. | 

Let the carriage and wagon department of our railways be in | 
charge of men who have made it their especial study, who are not | 
mere copyists, but can design their own work, and then we may 
hope to see some improvement in the style and comfort of our | 
carriages. H. Howe ts. 

Belgrave-road, Birmingham, 26th March, 1873. 

[In reply to the last paragraph but one of the foregoing letter, 
we may state that our correspondent is misinformed. We know 
of one case at least in which the under frames of railway carriages | 
purchased from builders have had to be almost entirely recon- 
structed in less than two months after they were put to work ; 
the timber, which was used in profusion, being of the worst peos- 
sible quality, and put together very badly. It is useless to dispute 
facts which are well known to every one who has had much to do 
with rolling stock.— En. E.] 





MR. SIEMENS’ NEW STEEL PROCESS. 

An important discourse, especially interesting to iron and steel | 
manufacturers, was delivered on the 20th instant to a crowded | 
audience of the fellows of the Chemical Society, at their rooms 
in Burlington House, by Dr. C. William Siemens, F.R.S., on the 
manufacture of wrought iron and steel direct from iron ore, by a | 
method lately perfected by him, and already adopted at some of 
our leading steel works. Dr. Siemens at first referred to a pre- 
vious discourse delivered by him in the same room in May, 1868, 
when he described at length the various processes then in use 
for the manufacture of steel, including the melting of steel in 
crucibles in regenerative gas furnaces, and its manufacture by 
the Siemens-Martin (scrap) process, and added that since that 
date both these methods had been extensively adopted in Eng- 
land and abroad ; notably by the Landore Steel Company, Messrs. 
Vickers, Sons, and Co., the Dowlais Iron Company, &c. &c., the 





first-named works producing at the present time upwards of 
1000 tons of steel per week, partly by the scrap process, and 
partly from decarburisation of pig iron by means of iron ores. 
Touching manganese in steel, it was remarked by Dr. Siemens | 
that whereas when a pig iron containing a sufficient proportion 
of manganese was used for making steel by the Bessemer process, | 
it was found unnecessary to add spiegel at the end of the opera- 
tion, but only molten cast iron to give the metal the necessary 
degree of carburisation ; in making steel on the open hearth of 
a regenerative gas furnace the manganese contained in the pig | 
iron is, on the contrary, almost the first ingredient that is | 
oxidised, this oxidation being beneficial, inasmuch as the manga- | 
nese which disappears with the slag, takes with it at least a pro- 
portion of the sulphur and phosphorus contained in the metal, 
the material resulting from the operation being of superior 
quality, similar to crucible steel, although only No. 3 Bessemer 
pig iron is employed for its manufacture. 

Dr. Siemens named different processes for making wrought 
iron, which had been, or are still in use, from the Catalan forge 
to the blast furnace and its necessary puddling furnaces, and 
gave the quantities of fuel required in each case for the produc- 
tion of a ton of wrought iron, which vary between the limits of 
10 tons of wood and four tons of coal, this latter representing 
the consumption when the most improved blast furnaces and 
puddling furnaces are employed. He then described the various 
methods by which he attempted to solve the problem he had in 
view, viz., the production of wrought iron and cast steel direct 
from iron ore, in a manner suited to the requirements of the 
present age. In doing this, he not only gave an outline of all 
these methods, but took care to explain the causes of failure and 
the successive improvements made by him from tinte to time, 
which finally led him to devise the apparatus, the subject of his | 
discourse. This apparatus consists of a regenerative gas rotative 
furnace, the rotator being lined with bmekx male u . ,) 
mauner from bauxite (a mineral consisting chietly 
with some ferric oxide, mixed with about 5 per cent. of plum- 
bago and some silicate of soda, and into which—after having 
been heated to a high temperature—a charge of, say, one ton of 
iron ore, with the necessary fluxes, or admixture of other ores, 
to form a liquid slag under the influence of heat, is introduced. 
The rotator is thereupon set in motion, and an intense flame 
being directed into it in order to heat the ore thoroughly, carbon 
—about 20 per cent. of the whole—is introduced to reduce the 
charge to the state of magnetic oxide, when the ore is on the 
point of melting. Upon this a violent reaction sets in, and 
carbonic oxide gas is freely liberated, to utilise which a blast of 
air is admitted through one of the regenerators into the furnace, 
the admixture of gas being at the same time reduced. It is 
found that under these conditions the metallic iron is soon pre- 
cipitated from the molten ore, en which the slag is tapped off, 
and a greater speed of motion than before is given to the rotator 
to ball up the iron, which balls may be at once taken out for 
shingling if it is desired to produce wrought iron ; or they may 
be melted, with the addition of spiegeleisen, if cast steel is to be 
produced. A charge of 12 cwt. of wrought iron may be thus 
made in two hours, and the same weight of steel in two hours 
and a-half, with a consumption of 28 ewt. of coal to the ton of 
wrought iron produced, or 30 cwt. to the ton of steel, which is 
about one-half of the weight of coal required for making a ton of 
pig iron in a blast furnace. Hitherto Dr. Siemens has mainly 
confined his operations to the treatment of pure iron ores—such 
as the African, Spanish, and hematite ores—but he has also 
tried inferior ores—as Cleveland and purple—with which he has 
succeded in making very good iron ; and he stated that he could 
make a better quality of iron from such ores than is possible by 
the metheds now in use by sacrificing a certain proportion of 
iron, as he considered that phosphoric acid is not precipitated so 
easily as iron ; and therefore, by stopping the operation before 
the whele of the iron is reduced, this impurity will almost 
entirely pass away in the slag. 

The small consumption of coal recorded appears astounding at 
first sight, but on consideration it will be seen that the proportion 
named should be ample for the purpose of melting and deodorising 
the ore, which are the only two operations required by this process 
for the production of wrought iron, while by the existing methods 
the ore oxide has to be deodorised, carburised, and melted, and 
afterwards decarburised by puddling, all of which operations are 
attended with a large consumption of expensive fuel, such as 
hard coke and good coal. Samples of the iron and steel made 
by this process, partly supplied by the Landore Steel Company 





vo. alumina, 








superintendent, who, as a matter of course, lacks the knowledge | and partly by’ Messrs. Vickers, Sons and Co., were exhibited, 


and appeared remarkably good. It was stated that during a 
week's work at the Landore Steel Company’s works the yield in 
metal had averaged 57°91 per cent. on the weight of the ore 
charged, which was Mokta containing 63 per cent. of metallic 
iron, and that with an ore containing 58 per cent. of metallic 
iron a yield of 51 per cent. had been obtained at Dr, Siemens’ 
Sample Steel Works at Birmingham. 

The President of the Society (Dr. Frankland, F.R.S.), Profes- 
sor Williamson, F.R.S., Mr. J. Lowthian Bell, Mr. Riley, and 
other leading metallurgical chemists, took part in the discussion 
which ensued. 

The president said that the members by their acclamations 
had anticipated the vote of thanks he was about to propose to 
Dr. Siemens for his instructive lecture on the subject of which 
he had treated with such a master mind. He had conducted his 


| experiments in the true spirit of philosophy, and had attained— 
| what all philosophers did not—-a most important practical result, 


for not only was he able to produce steel of such excellent 
quality, but at the same time used only a comparatively small 
quantity of coal. 

Mr. L. Bell remarked that he was comparatively little acquainted 
with the working of the new process, but was surprised at the 
very small amount of fuel required to reduce the oxide of iron 
to malleable iron. He must confess to a great fondness for the 
blast furnace, and should be sorry to see it replaced. It must 
be remembered that although carbonic oxide was a powerful 
reducer, carbonic acid is a powerful oxidiser ; therefore in the 
blast furnace the conversion of the carbon into carbonic oxide 
was a defect inseparable from the process itself. The great mass 
of matter in the furnace above the tuyeres intercepts a great 
deal of heat, so that the gases issuing from the mouth had only a 
temperature of about 650 deg. Moreover, the furnace being 
large and its sides thick, the loss by convection and radiation was 
small compared with what it must be in that of Dr. Siemens. 

Dr. Siemens replied that he had been obliged to allude to the 
blast furnace in order to point out the advantages of the new 
method; He did not wish to decry the blast furnace, which was 
in many respects an admirable instrument. The small amount 
of fuel employed in the regenerative furnace is easily accounted 
for. In it the carbon is all burnt to carbonic acid, whilst in the 
blast furnace it issues as carbonic oxide ; moreover, the tempe- 
rature of the gas in the former case is 300 deg., in the latter, 
650 deg., so that from the same amount of fuel he obtained 
more than three times the calorific effect, and the gases passed 
out of the chimney at a temperature 350 deg. lower, leaving a 
large margin for the difference in radiation and convection. 

Professor Williamson remarked that although the blast fur- 
nace had been greatly improved, it was utterly faulty in prin- 
ciple. The greatest possible amount of heating effect was not 
cbtained from the fuel, and, as Mr. Bell had confessed, if the 
gases were made hotter, the carbon present was burnt to car- 
bonic oxide instead of to carbonicacid. It was almost impossible 
to appreciate and recognise too highly the value of introducing 
correct principles into so vast a manufacture, as it was manifest 
that the lecturer had been enabled to do through the wonderful 
command of heat obtained by the use of his regenerative furnace. 

Mr. Riley said that he quite agreed with the remarks of Mr. 
Bell, and although this process might do for rich ores, he could 
not conceive how poor ores, such as the clay band, could be 


| treated by it, from the great amount of cinder they would 


produce. 

Mr. Matthew Williams observed that he fully appreciated the 
great importance of escaping the spongy state in which the 
metal so readi y took up sulphur, &., as some experiments he 
had once made would serve to illustrate. He had imagined that 
sulphur in the fuel employed in the puddling furnace would be 
very injurious to the quality of the iron, and in order to test 
this he employed a poor coal as fuel, but found that it did not 
produce any change in the quality of the iron, and even when 
considerable quantities of pyrites were thrown into the furnace 
the effects remained the same. This might, perhaps, be ex- 
plained by the coating of slag, covering aud protecting the iron 
from the action of the sulphur. 

Dr. Siemens, in replying, said that Mr. Riley was right in sup- 
posing his description to apply to the richer varieties of ore, but 
he had worked poor ones. The Cleveland ores produce an iron 
chemically purer than when prepared by the blast and puddling 
furnaces. It is, however, with the richer ores that the saving is , 
so great, sine+ even very inferior fuels can be used In reniv te 

—~- 


was that in the latter the heat is not developed in the interior, 


weoeh t hil 


| but on the surface of the mass, from which carbonic oxide is con- 


tinually issuing during the reduction, so that the metal is pro- 
tected from the action of the carbonic acid, whilst the burning 
carbonic oxide heats that part of the internal surface of the fur- 
nace which happens to form the arch, and which, as it rotated, 
would in turn become the bottom. 





ENGINES OF THE STEAM LAUNCHES BUJAK 
DERE AND GENERAL ADMIRAL. 


WE illustrate at page 188 engines fitted to the steam launches 
Bujak Dere and General Admiral, by Messrs. Crichton, of Abi, 
Finland. The Bujak Dere is 46ft. long, and 10ft. beam. She was 
transported on the deck of a steamer to Constantinople, for the 
use of the Russian ambassador there. The General Admiral is 
nearly the same size ; she was taken in pieces to Moscow, and there 
out together for the use of Mr. Mayne, the Commodore of the 
foscow Yacht Club. Both boats are of iron, and the Bujak 
Dere is very handsome. The other is too flat, being constructed 
to draw very little water. Both boats are elegantly appointed. 
The drawings of the engines explain themselves. They are fitted 
with ejectors, injectors, and donkey pumps, They obtained the 
large gold medal at the Moscow Exhibition last year. 





Tue Cuemicat Socrety.—At the last meeting of this society 
on the 20th inst., Dr. Frankland, F.RS., President, in the 
chair, the following names were read for the first time :—Messrs. 
James Hughes and Henry Tylston Hodgson, M.A. ; for the third 
time, Messrs. Andrew F. Crosse, Thomas Fletcher Best, 
W. Ramsay, James William Banlock, and Frederick Douglas 
Brown. Dr. Siemens, F.R.S., then proceeded to read his paper 
on “Iron and Steel,” which will be found in another column. The 
President adjourned the pee until Monday, March 31, when the 
anniversary motion will be held. The next ordinary meeting is 
on Thursday, April 3rd. 

INTERNATIONAL PaTENT ConGrReEss.—It is intended to take 
advantage of the approaching International Exhibition at Vienna 
to convene a Congress on the question of patent rights, the 
proposal being due to the initiative of President Grant. The 
Congress will meet on the 4th of August, after the juries have 
made their awards. It will be composed of manufacturers, 
scientific men, political ee ae other experts, and skill 
workmen. Each Government will be represented by a special 
delegate, and must apply before the end of June for participation 
in the Co . A committee will be appointed to prepare the 
materials for inquiry. The Director-General, Baron Schwarz- 
Senborn, will open the Congress, which will then from its own 
members elect a president and a bureau, 
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TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or manuscripts j we 
must therefore request our t ome pm. 

*,* In order to avoid trouble confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be a by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by it may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. : 

Letters are lying in our Publishing Department for the undermentioned corre- 
spondents :—W. L., “‘ Mr. Jobson’s address for a ee Ee * Coiled 
Springs,” “ Percolator,” W. W. 8., J. P., B. B., M. J. M. E., W. Pole, 
“ Assistant Engineer,” T. T., “Wire Ne’ a SS A 

R. W. G.—The injector will put water into the boiler at a high temperature, 
say, 200 deg.; but it wili not work if the temperature of the water in the 
tank from which it draws is much over 100 deg. The colder the feed the 
more certain is the action of theapparatus. A feed pump will work boiling 
water i that the level of the supply is above that of the pump. 

Junius. —Your letter is so amusing that we regret it is not at all to the point, 
and therefore unsuitable for our columns. In the first place, none of the 
difficulties you suggest would arise, because the shops are intended for re- 
pairing, not for building locomotives. As regards the overhead traveller, 
we think we can call to mind not a few repairing shops down the country on 
our great main lines, wh~re the crune for lifting engines is outside, If you 
will look once more at the lithograph you will see that the thickness of the 
back wall is given in very clear figures as Lft. 6in., not T/t. bin. The dia- 
meter of the smithery chimney is not given as 2in., but simply as 2%t. The 
“'" for feet is perhaps not legible in yourcopy. The radius of the crane is 
not given at all in the sections. In the plan it is correctly given as 10/t. 
Examine the drawing carefully and write again. 








REVERSING ROLLING MILL. 
(To the Bditor of The Engineer.) 

Sir,—Would any correspondent be so kind as to inform several of your 
readers and subscribers how long it is since the reversible motion came 
in use for rolling iron. We shall look anxiously for an answer. 
INQUIRERS. 
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CONTINUOUS BRAKES. 

Tue discussion on Mr. Fox’s paper “On Continuous 
Brakes” was concluded in the Hall of the Soéiety of 
Engineers on Monday night.’ There was, as usual, a large 
attendance, and so much remained to be said that the 
meeting was prolonged to a late hour. Nothing could 
have been easier than to have prolonged the discussion 
with possible advantage; but not without interfering with 
the arrangements made for the regular sessional business 
of the Society. 

The principal points of interest discussed on Monday 
night referred to the stoppage of vibration; the necessity 
or not, of applying brakes to every carriage of a train; and 
the relative retarding effect of skidded and non-skidded 
wheels. As regards the first point, it was argued that the 
claims set up for the Westinghouse brake—namely, that 
vibration was reduced by the pressure being applied by an 
elastic medium—could not be substantiated, because the 
elastic pressure was applied in the horizontal line of the 
carriage, whereas the vibration was due to the vertical 
action of the moment of the wheel tending to rotate, 
and so pushing one brake block up and pulling 
the other block down. Beyond question the arg t is 
not devoid of force; but it must not be forgotten that when 
a wheel is gripped by an unyielding medium, as, for ex- 
— when an ordinary guard’s brake is applied, the action 
of the springs is totally neutralised. The An mon, of a wheel 
tending to rise and fall in the hornplates, with a brake 
block on each side, is to open the bloc If a wheel rises 
beyond a given normal point it must open the blocks; 
4 it — sere Kemeny the same effect will ensue. 

e fact that the blocks are rigidl lied presupposes 
therefore that no such rising pn falling dan taba place. 





If, however, the blocks are forced on by elastic pressure, 
it is clear that rising and falling to a limited but useful 


extent may take place, the blocks openmg and shutting a 
little, and still maintaining their hold of the wheel under 
a constant elastic pressure. This action no doubt 


takes place in the Westinghouse brake, which we 
know by experience runs with remakable ease and 


absence of vibration; and confirmation of the accuracy 
of our theory was incidentally supplied on Monday night 
by one speaker, who stated that an air-vessel had been 
applied to Mr. Barker’s hydraulic brake on the Great 
Eastern Railway with the best effects in reducing vibra- 
tion. We therefore hold that, although the elastic medium 
of pressure may not do all that is claimed for it by injudi- 
cious advocates of the air-brake, it does a great deal reduce 
vibration. 

As regards the necessity of applying brakes to every car- 
riage in a train, opinions appear to differ; but the general 
feeling among railway men seems to be that the continuous 
brake should be applied only to groups of two to six car- 
riages, the first-class carriages always being skipped. This 
is the system now being adopted by Mr. Webb on the 
London and North-Western with Clarke’s new brake. 
The trains leaving Euston are very long — about 
twenty carriages—and these are divided into groups for 
different districts, such as Holyhead, Manchester, Birming- 
ham, &. Each group has a guard’s van, from which a 
certain number of the carriages in each group can be 
worked. There are some excellent features in this system, 
but it appears to us to fail in that it does not provide 
sufficiently for emergencies. It is certain that if the con- 
tinuous brake is to take the place of the complete block 
system, as it is likely to do to a considerable extent, all the 
carriages should have a brake. Because it is there, it need 
not be used to the full extent of its powers ; but when we 
reflect that the possibility of being able to stop in 200 yards, 
instead of running 300 yards, may often make all the dif- 
ference between no accident whatever and a disastrous 
collision, it becomes tolerably clear that to save money by 
stinting the number of brakes will be very poor economy 
in the long run. 

It has remained for Mr. Tomlinson, of the Metropolitan 
Railway, to overset, by a statement of facts falling within 
his ownexperience,a received theory of friction. Itis always 
assumed that the coefficient of friction is independent of 
the speed, or that if there is any difference it is so small 
as to be inappreciable. Mr. Tomlinson spoke on Monday 
night in favour of allowing wheels to just revolve, instead 
of skidding them, and he made the following remarkable 
statement in confirmation of his views. When engaged on 
the Taff Vale Railway he had to work an incline with gra- 
dients as steep as 1 in 17 and 1 in 21. The hauling on 
this road was originally done with a rope and a winding 
engine with 6ft. stroke and a 30in. cylinder. Some changes 
had to be made, and it was decided to work the line with 
locomotives. These engines had l6in. cylinders and 4ft. 
wheels, and took up loads of about 40 tons. On one occa- 
sion two engines were taking up a train of 80 tons, one 
engine pushing the other pulling ; the leading engine began 
to slip, and broke away from the train with one wagon; 
the rest and the other engine immediately ran away 
down the incline in spite of every exertion. No harm was 
done ; but the accident led to great attention being given 
to the brakes. It was found that going up with a load 
was as nothing to coming done with one; and it also 
appeared that, provided the wheels could be kept just 
revolving, the train was under control. The moment the 
wheels were skidded, however, the train used to run 
away—that is to say, although the speed was controlled a 
little, it could not be stopped on the inclines. It was 
almost impossible, however, so to regulate the application 
of the brakes that the wheels would not skid. Mr. 
Tomlinson then adopted the following extraordinary 
remedy :—If a train was coming down, and the driver 
found that he had lost control of it, he knew that his 
wheels were skidding. In such cases he was instructed 
at once to put on steam, and accelerate the speed 
of the train. The effect of this was immediately to set 
the wheels revolving again and to increase the resistance. 
Steam was then shut off, and the train proceeded under 
control unless the wheels should again skid, when steam 
was again put on. This is, in substance, what Mr. Tom- 
linson told his hearers, and we have no desire to question 
his accuracy fora moment. But it follows directly that 
the coefficient of adhesion between wheel and rail must 
be greater at high speeds than at low speeds ; or, in other 
words, that frictional resistance augments with the 
velocity. The truth appears to be that we have yet a 
great deal to learn about the action of brakes and ad- 
hesion on railroads; and we agree with Mr. Fox, that it is 
little short of disgraceful to the engineering community 
that no experiments worth the name have ever been 
carried out in this country to solve so simple a 
question as what is the condition of maximum resistance 
to motion in a railway train! The few experiments 
which have been made give anomalous results. We may 
cite Mr. Tomlinson’s experience as one proof of this ; 
and we mention as another, that Captain White, R.E., who 
not long since carried out a series of experiments on adhesion 
on the Bhore Ghaut incline, arrived at the curious con- 
clusion that the adhesion of a driving wheel ascending is 

ter than the adhesion of a driving wheel descending 
an inclined plane. May we venture to suggest that many 
of our correspondents could throw a great deal of light on 
this and other points connected with brakes, if they would 
only go to the storehouses of their experience. e have 
not the least doubt that the exchange of informatior in 
our correspondence columns would prove of intixite 
service. 





WATER-POWER IN RELIEF OF STEAM. 
| Tue Parliamentary Committee on the Supply of Coal, 

&c., has at length been constituted. We presume the labours 
which are now commenced will be pursued with an energy 
proportionate to the t importance of the subjects the 


Committee have to inquire into. It will be very difficult, and 


on many different grounds,for the Committee, even if armed 
with powers for taking evidence on oath, and assuming, 
as we are bound to do, that it shall be wholly 





free from the least bias as to anything of coal-owning 
or railway interests which are so largely represented in the 
House of Commons, to lay bare the facts which it should 
inquire into fully and fearlessly. We must therefore rather 
hope, than as yet expect, that all that can be desired as 
to complete exposure of pertinent facts will result, and 
for this amongst other reasons, that it not infrequently 
happens when subjects are to be inquired into which 
are distasteful to influential bodies or persona, the atten- 
tion of committees is skilfully diverted from the true 
scent by collateral inquiries of specious appearance being 
brought before them, until the available time of the session 
is thus got through. Meanwhile, sume important facts as 
to the prices of coal have begun to leak out through corre- 
spondence in the Times, indiscreetly initiated by some 
“eminent firms” of coal dealers in London; and we have 
to thank our big contemporary and its correspondents 
for having already elicited facts which render the exist- 
ence of a “coal ring” monopoly no longer deniable, 
and which render it nearly certain that  coal- 
owners, the coal-carrying railway companies, and the 
coal dealers, are all comprehended in that ring. 
When these inquiries—parliamentary and through the 
press—shall have been completed, we cannot but predict 
that the prevailing public opinion will be one tending 
strongly to doubt the validity, as respects coal at least, of 
the maxim of political economists, that every one has a 
right to withhold or dispose of any commodity he possesses, 
and to sell it at the highest price he can extort for it. 
Pushed to its extreme, as all the doctrines of this school 
are wont to be, how does such a course differ in principle 
from the converse principle, by which it is said Rungeet 
Singh wrung the transfer of the Koh-i-noor from some 
unhappy former owner, whom he got into his power and 
nearly, but not quite, starved, until he consented to dis- 
pose of his diamond. In a word, the absolute rights of the 
vendor are morally limited by the necessities of the buyer. 

In the meantime the problems before us are, how 
to reduce the present exorbitant prices and to set 
in motion such measures as may effect permanent 
economy of coal for the future. We have shown 
in a recent article (Tae Enoineer, 28th Feb.) that 
within easy reach of us there is one coal basin at 
hand whence at the present moment we can import coal 
at a considerably less price than is now current in most 
parts of Great Britain. We believe, however, that it will 
be difficult to point to any region of the world, except the 
valley of the Rhine, whence we can look for a supply of 
coal for our insular wants, now available, or likely to be 
so for years to come. The Chinese coal-tields, were they 
our own to-morrow, might supply, perhaps, a tolerably 
large share of the fuel consumed by ocean or other distant 
steamships touching at Oriental ports, or even diminish 
our exports to Australia, &c., but for supplying Great 
Britain, or even India, the notion of working them 
by treaty, or in any other way, is perfectly Utopian. 
In a word, it may be safely atfirmed that, no matter 
what be the abundance or extent of the source of 
coal supply, if it be so situated as to demand a sea 
carriage over more than about 500 miles, it is at 
present useless to us in a direct manner. The most 
that Pictou and Cape Breton can do for us just now is to 
take away something of our export drain to Canada and 
the United States and the Atlantic seaboard and the 
West Indies for steam navigation and other uses ; and to 
this end everything that can be done to develope and 
foster the coal trades of those basins, by either the home 
or colonial Legislatures, ought to be done. Nor can even 
Westphalia and the Saar basin be looked to as sources of 
future permanent supply upon a very great scale and at 
rates to relieve for any very long time our native supplies. 
Prussia is too jealous, protective, and despotic not to 
interfere with any vast development of such a trade by 
duties that would at least balance the scale ; meanwhile, 
however, the opening of that trade is feasible. 

Shut up, practically, then, to our own coal cellar, such as 
Providence has given to us, we have to lay our minds to 
making the most of it for the future at least, lavishly waste- 
ful as we confess ourselves to have been in the past. 

In our last article on this subject we intimated that a 
great and real field for the future economy of coal in our 
islands exists in the substitution, wherever practicable, of 
water-power for steam-power. Though there exist a great 
many water-wheels scattered over our islands, the total 
amount of water-power in use is comparatively very small ; 
and there are very few spots at which water-power is to 
be found in use upon a grand scale, as, for example, upon 
the Katrine wheels, so well constructed by a great apostle 
of water-power, Sir W. Fairbairn. In a word, water- 
power has been and is greatly neglected by us. For this 
there have been several causes. Our great industrial and 
manufacturing developments date chiefly from about 1780, 
and have had the steam engine as their handmaid; they 
have hence nestled down for the most part in sites having 
regard not so much to water supply as to coal. 


The doctrine that has been urged by Babbage and many - 


others, that it was better to bring the power and the 
factory to a site dependent on raw materials and markets 
or easy outlets, than to fix the site in reference to the pre- 
existence of natural power (wind or water), has been acted 
upon, if not held as provably true; and it was much more 
a truth when Watt commenced his great career than it is 
now, for canals, railways, good roads, and steam navigation 
have brought manufactories, raw. materials, and markets 
since inte a pepeatiy unknown and impossible in his 
day. The steadiness of steam power at all times, while 
fuel was to be had, was also to be balanced against the un- 
certain and fluctuating character of water-power as usually 
derived from natural streams. In addition to these objec- 
tions, moreor less valid, has been the sporadic character of the 
distribution by nature, unhelped by art, of water-power 
over the surface of our country. If we draw a line from 





Hull to Dorchester we shall find that by far the greater 
portion of the natural water-power of England lies to the 
westward and north of that line. In fact, all the surface 
o the eastward of the line of outcrop of the great oolite is 
o mparatively flat, and the streams have too little fall for 
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many or powerful mill sites. Even in Scotland and Ire- 
land —two parts of our country that abound. in natural 
water-power—there are large tracts to be found without 
many or powerful natural mill sites. But is it necessary 
any longer that they should remain so? Cannot the re- 
sources of the engineer be brought to bear, with practical 
effect and upon a sufficiently large scale, to aid the gifts 
of nature—to improve, increase, and steady water-power 
where natural falls exist already; to create great centres 
of water-power where natural falls do not exist, and to 
concentrate or even transfer water-power from the points 
where it can be developed, or is already developed by 


nature, to more or less distant points where the demand for | 


power already exists, or where its creation would develope 
new and flourishing centres of industry?) We have no doubt 


they can; and we think there is no well-informed civil engi- | 


neer but who will agree with us. 

The aggregate potential water-power of the British 
islands is enormous. The data for any exact calculation of 
its amount are wanting. Approximating to it, however— 
if we take the total surface of England, Ireland, Scotland, 
and Wales at a little more than 122,000 square miles, and 


assume the rainfall available for power as no more than | 
12in. per annum—the result presents us with no less than | 


8918-horse power per foot of fall constantly in existence. 
And if we further assume that the average fall (taking 


the whole surface of our islands) is only 100ft., we have a | 


total of 891,800-horse power day and night, and year by 


year, gliding down to the sea. Of this enormous energy all , 


but the merest fraction is at present dissipated uselessly, 
and for two main reasons, namely, mill sites are not 
naturally found but at infrequent spots, where this poten- 


tial energy can be converted inlo actual energy by means | 


of machines recipient of water-power; and because those 
that do exist by nature are very often not sufficiently ad- 
jacent to the seats of industry where the demand for 
power exists, or are scattered rather too widely from 
each other, and, therefore, too limited at any one 
spot to tempt the enterprise of establishing at any one of 
them new centres such as that created at Lowel, in 
the States, or by Messrs. Malcomeson long since, at 
Portlaw, in Ireland. What we need then, is, the power 
to create large and steady water power at suitable 
sites, where nature does not afford them, and to transfer 
water-power as found existing abundantly at natural sites, 
to greater or less distances, where other circumstances 
enable it to be advantageously employed. Both these 
can be accomplished. ‘The impounding or husbanding of 
water—* bunding,” as it is called in India—for purposes of 
irrigation and alimentation of cities, &c., is one of the 
simplest and most ancient forms of engineering arts; tanks 
of this sort of vast dimensions (one sixty miles in circuit), 
and great antiquity, exist in Ceylon. Transferred into 
Europe by the Arabians, and used largely in Spain for 





like purposes, such artificial reservoirs came at a much | 


later period to be employed by us for the supply of navi- 
gable canals, the regulation of rivers for navigation in 
summer and against iuundation in winter. But a third 
object for such reservoirs, namely, for the regulation or 
creation of sources of water-power, has been as yet very 


little regarded and but sparingly employed anywhere. | 
Even in our own islands few examples are on record. Yet, | 


wherever there can be found a sufficient gathering ground, 
and a site for such a reservoir, a water-power site can be 
created, even though no considerable rivulet or even a rigule 
were previously to be seen. Such was actually the condition 
of things at Greenock reservoirs. Innumerable sites for such 
reservoirs abound all over our country to the north and 
west of the line we have above mentioned. To the east 
of that line they are less numerous, but still can be 
found. Even in the valley of the Thames, above a 
score of places for impounding reservoirs can be found 
well circumstanced as regards propinquity to towns or 
spots advantageously situated for the establishment of 
manufactures of various sorts; and we may remark in 
passing that in this—as in every other river-basin with 
small fall—the husbanding water of the upper tributaries 
for this purpose of power would relieve the lowlands from 
those floods to which they are otherwise subject. Oxford 
and the country below it would cease to be flooded if the 
tributaries of the Thames above were impounded, and the 
water after having been used for power returned in a 
gradual and uniform manner into the main stream. By 
judicious choice, then, of position, in regard both to natural 
and to industrial and social conditions, we may dot over 
our land with copious reservoirs of power. 

We cannot even touch upon the subsidiary ques- 
tions of pure water supply for drinking purposes, &c., 
which such reservoirs present, and which have been 
well pointed out by others elsewhere. But it may be 
said, that artificial concentrations of water-power thus 
created, must often be in localities unsuitable for gathering 
manufactures round them and at a distance from existing 
centres of industry. That may sometimes be the case, but 
we now possess means for the transference of power of any 
sort—but especially of water-power—to distances not even 
dreamt of forty years ago. By the telo-dynamic wire of 
M. Hirn the water-power of the Rhine at Shaffhausen has 
been transmitted to amazing distances, and the limit as to 
distance even of his method he not yet been reached. The 
water itself may be transmitted for miles in close pipes 
and employed upon turbines at high pressure, as has been 
largely ea in Southern Germany, while the power evolved 
by prime movers at the reservoir or near it, in the shape 
of the water-wheel, &c., can be, as is now well ascertained, 
transmitted to great distances by any one of three methods, 
namely, direct water pressure (Bramah’s system, as carried 
out by Armstrong), ab arene ee air (Mont Cenis and the 
Gothard tunnels), and by vacuum, orminus pressure, asin the 
pneumatic railways and dispatch tubes. In all these there 
is a loss of the original motive power, viz., that to effect 
the transmissions; but the residue may be shown to be 
amply sufficient to be lucrative in return. By a judicious 
choice of one or other of these methods, or by the com- 
bination occasionally of them in the same project, we may 
transfer power to many miles from the centres of its 
origin, or may combine the power of several distinct 





and distant centres at one available point. Thus, then, we 
have the capabilities to create water-power almost where 
we please, and to transfer it thence where we will. We 
cannot attempt here the illustrations in proof that, after 
payment for ground and capital expended, water-power 
thus obtained would prove a profitable investment as 
against steam-power procured from coal at presert prices. 
That is beyond our possible limit here; we must leave 
that for the well-informed hydraulic engineer. With 
injudiciously-chosen sites the working results might 
probably be unfavourable, but with those in all aspects 
well-selected much the contrary. 

But, besides reservoirs of water-power thus formed, vast 
concentrations of water-power already exist in our islands, 
upon many of our larger streams, of which the most insignifi- 
cant useis as yet made, as for example, cn the Shannon, where, 
| in the short length of twelve miles between Killaloe and 
Limerick, there are 97ft. of fall, and water-power averaging 
all the year round 350-horse power per foot of fall. At 
Galway, at Belleeck, at Coleraine, at Toom-Bridge, and in 
| several other places, like enormous water-power sites are in 
| existence. Why should not the steam-power of Stockport, 
and even of Manchester, be supplemented by power trans- 
ferred from reservoirs constructed in the valleys and upon 
the streams of Derbyshire, or derived from the Lake dis- 
tricts? Why should not the Falls of the Clyde be made 
tributary to the demands for power of Paisley and Glasgow, 
or new centres of manufacturing industry established 
nearer than those towns to those grand sites of natural 
power? All this has been done by the fresh vigour of 
America at Lowell. It is being commenced at this noment 
at Bellegarde, in Savoy, where the enormous volume of the 
Rhone, as it issues from Lake Leman, and the great fall 
| that exists there, are about fo be utilised by the creation 
of a local centre of water-power, to be let off to all who 

need power or can employ it on the spot, or to be trans- 
ferred to a distance if there more advantageous. 

We commend all this—which we are compelled to con- 
' dense into the form of little more than suggestive hints—to 
| the attentive consideration of our readers, especially the 
civil engineers amongst them. The subject presents forstudy 

one great field of a thoroughly practical character for the 





| the form of active realisation. 
| 
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| The City of London Directory for 1873: W. H. and L. Colling- 





ridge. | 


tains the good character of the publication, which is a 
| model of usefuiness put into the most pleasing and accept- 
| able form. As the city of London is being cut up by 
markets, widened streets, railways, &c., one would expect 
a Directory confined to its area to grow smaller. It 


City more than compensates for any destruction, and so this 
Directory grows in bulk year by year. Better it would 
be difficult for it to become. 


The Illustrated Guide and Directory of Manufacturers of Great 
Britain and Ireland. Third Edition. London: Samuel 
Deacon and Co. 1873. 

Tus guide embodies a somewhat novel principle. It pro- 

poses to give an alphabetical list of the various trades 

carried on in Great Britain and Ireland, with the names 

and addresses of the manufacturers engaged therein, a 

directory of towns, and illustrated and descriptive articles | 

giving further prominence to certain makers and their pro- 
ducts—the whole presented in three languages, English, | 

French, and German. There can be no doubt as to the | 

usefulness of such a book, particularly to foreign buyers, | 

and especially when its character for fairness and impar- | 


tiality shall become widely known. 


The Elements of Mathematical Drawing. First Course. Practical | 
Plane Geometry: giving the Simplest Modes of Constructing | 
Figures contained in One Plane; and Geometrical Construction | 
on the Ground. By J. F. HeatHer, M.A., late of the Royal 
Military Academy, Woolwich, &c. London: Lockwood and | 
Co., 7, Stationers’ Hall-court, Ludgate-hill. 1872. 

Ir is not too much to assert, that scarcely a month elapses | 

without the appearance of a “Treatise on Plane Geo- | 

metry,” issued ] one or other of our well-known pub- | 
blishing firms. Does it result from the fact that our | 
artisans are becoming more educated, and therefore natu- | 
rally seek to acquire a knowledge of that subject which, | 
above all others, is calculated to be of use to them in their 
various callings? Or is it due to the circumstance that 

“Euclid” is gradually being regarded in its proper light— 

as a text-book of an antiquated and obsolete type, whose 

cumbrous and circuitous style of reasoning is totally un- 
suited to the practical requirements of the science of the 
nineteenth century? It cannot be forgotten that it is with 

the application of any abstract theory or principle that a 

working man is concerned, and not with the principle 

itself. The result is everything to him, the proof of little 

or no moment. To put “Euclid” into the hands of a 

working man to learn practical geometry from, would be 

converting instruction into a burlesque. In these days, 
in which the theory of educational equality is pushed 
to an absurd limit, it may seem heresy to assert that 
so long as a skilled workman can do his work accu- 
rately, it signifies very little to him how or why it is cor- 
rect. ‘Nor do we go so far as this; but there is an obvious 
distinction between a man comprehending the reason of 
the truth of the practical creme of a principle and 
being able to enunciate a tedious complicated proof of it 


on paper. To put the matter in another light: Will a 
carpenter who is engaged in cutting out a set square of a 
form containing unequal angles, do his work a bit the better 
for being able to prove @ /a Euclid, that “the greater side 


among our artisans and skilled workmen, on subjects inti- 
mately connected with their daily occupations, is to be 
found in the want of text books adapted to their compre- 
hension. The present volume is one well calculated to 
remove this objection, so far as the study of plain geometry 
is concerned and its practical application to those branches 
of art in which workmen are coustantly engaged. Witha 
pencil, compass, straight-edge, rule, and paper, the student 
can work out nearly all the problems given in Mr. 
Heather’s treatise. In order that the reader may perceive 
the tangible nature of the results of the problems, the 
author appends to them one or more “ Exercises,” which 
consist of examples which must be drawn to scale. 
If incorrectly done, they will not scale, and, what is 
more to the point, no amount of “proving” will make 
them scale. There is no doubt that, to obtain a 
thoroughly useful knowledge of practical plane geometry, 
the proof and the application should proceed pari passu. 
There are two obstacles to this. One is that, according to 
the bias of the learner’s mind, he will naturally lean more 
to the theoretical or practical side of the question, and 
prefer one or the other. The second obstacle, and the 
more difficult to overcome, is that, for all practical pur- 
poses, the application is sufficient; and it is impossible to 
deny that tliose—and they are the majority—who have 
not a natural taste for mathematical investigation and 
analysis, will remain content with the acquisition of the 
latter description of knowledge. To use a common phrase, 
they will not be “ bothered” with acquiring, or trying to 
acquire, what appears to them entirely superfluous infor- 
mation. The student who properly works out the problems 
in the little volume under notice cannot fail to obtain, at 
the same time—however careless he may be about it—some 
theoretical knowledge in addition to that of a practical 
character. Mr. Heather has added a chapter to the book 
which will prove useful to the young surveyor. It is 
entitled “Geometry on the Ground,” and contains some 
new methods of setting out lines on the ground, and ob- 
taining the measurement of inaccessible distances without 
the use of an angular instrument. The diagrams are ex- 
ceedingly clear, and the text bold and well printed. The 
volume forms a very appropriate addition to the well- 





future internal economy of our coal-fields. It is one, how- | 
ever, as yet strange to most minds, and with which the public | 
| thought must be somewhat familiarised before it will take | 


known “ Weale’s Rudimentary Series.” 





The Strength of Materials and Structures. Part 1: The Strength 
of Materials as Depending on their Quality, and as Ascertained 
by Testing Apparatus, Part II: The Strength of Structures 
as Depending on the Form and Arrangement of their Parts and 
on the Materials of which they are Constructed. By JOHN 





| Tue third issue of this excellent Directory fully main- | 


would appear, however, that the upward growth of the, 1 c rs e 
| more especially intended. It is in every sense a practical 





is opposite the greater angle ?” 
he real reason of the theoretical ignorance prevailing 





Anpersoy, C.E., LL.D., F.R.S.E., Superintendent of Ma- 
chinery to the War Department: London: Longmans, Green, 
and Co., 1872. 
[FIRST NOTICE. ] 
Wirn the exception of a little natural partiality for the 


| ways and means employed at Woolwich in dealing with 


the materials described in the present treatise, the author 
has adopted throughout a plain, straightforward style of 
language and explanation, which is well adapted for 
the particular class of readers for which the volume is 


treatise, and may be read as such with advantage by every 


| one desiring to become acquainted with a subject so im- 
| portant as the “ strength of materials.” The author divides 
' the book into two parts, or principal subdivisions, and thus 


avoids the confusion which sometimes occurs in similar 


| works, in treating of the natural properties and the con- 
| structive qualities of materials at one and the same 


moment. In the first part, the various characteristics of 
bodies, a knowledge of which is essential to an engineer, 
are investigated. These are strength, elasticity, tenacity, 
and resistance to the different strains, transverse, tensile, 
compressive, and torsional. At the commencement, Mr. 
Anderson accepts Hooke’s law, sic tensio ut vis, as practi- 
cally correct, within certain well defined limits, and he is 
quite right in doing so. However advantageous it may 
be in the cause of science to demonstrate mathemati- 
cally, and even experimentally, that this law does 
not hold in extreme cases, yet in books written for 
the instruction of beginners and for practical men, 
it is worse than useless to perplex readers with the 
minute, and in many instances almost inappreciable, 
differences which exist between the absolute and approxi- 
mate truth of a physical rule or law. Care must be taken 
that, as in the present case, the approximation may be 
accepted as sufficiently near the actual truth to ensure 
perfect safety in its adoption as a standard. The plain, in 
some parts almost homely, language of the text of the 
treatise under notice is one of its chief recommendations ; 
though we do not think the author has made a felicitous use 
of the term “used up” in its application to the elasticity 
of a material. In speaking of the elasticity of a body as 
being “ partially used up,” the inference to be drawn would 
be that it was partially destroyed—gone, in fact. The 
phrase “used up” might be appropriately replaced by 
“brought into play.” In the first chapter considerable 
stress is laid upon the advantage to be derived from giving 
a camber toa sate or rod. That it is the practice to do so 
among engineers is well known, and also that it is advi- 
sable so todo. But thestudent must guard against falling 
into the error of supposing that he can increase, theo- 
retically, the strength of a girder or rod by this device. If 
a girder be not designed sufficiently strong to perform the 
duty imposed upon it, no amount of camber will enable it 
to do so. 

In the second and third chapters the testing of materials 
is investigated, and some general rules laid down for the 
guidance of those who may be carrying out experiments of 
that character. Not less than three specimens of the same 
substance should be tested, and as many more as may be 
convenient, in order to obtain a fair average result. These 
specimens should be identical, as far as possible, in their 
various dimensions, and of the same quality. it is, more- 
over, of the greatest importance that the direction of the 
testing strain should coincide with that of the longitudinal 
axis of the specimen. This precaution is frequently not 
attended to, particularly when tests of this description are 
carried out in a rough-and-ready manner. The result is 
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that the breaking strain cannot be relied upon as accurate, 
owing to the fact that the different cross sections of the 
specimen have not been either uniformly or cotempo- 
raneously strained during the trial. At what exact period 
of the duration of the test, or with what exact weight a 
permanent set is produced, has never been precisely deter- 
mined. The experiments undertaken by the commissioners 
appointed to inquire into the application of iron to railway 
structures, proved that a strain of half a ton per inch of 
sectional area, produced a slight but perceptible amount of 
set in a bar . in ——. Those who have read—as all 
engineers have—the works of Tredgold, Hodgkinson, Fair- 
bairn, Edwin Clark, and others, are well aware of the par- 
ticular form to be adopted in the selection of specimens for 
testing pu It is sufficient to state that the recommen- 
dations of our author in this respect do not differ from those 
of his predecessors. We must refer our readers to the 
volume itself, for a full and familiar description of the 
testing apparatus used for that purpose at Woolwich. Any 
one who desires to witness this operation in London, and is 
anxious to observe with what a degree of refinement and 
facility it can be conducted, should pay a visit to the 
testing works of Mr. Kirkaldy, at the Grove, South- 
wark, Once subjected to the peine forte et dure in that 
gentleman’s machine, the specimen, however small or 
large it may be, is never released until it breaks under 
the particular strain which it undergoes. We consider 
two tons too high for the safe tensile strain of cast 
iron, and should prefer 1°5 tons, which is a safe limit for 
the girders of bridges, As a material “for structures ex- 
posed to impact” in the sense of sudden and violent jerks, 
cast iron should never be used, and we cannot concur with 
the author that safety would be ensured by limiting the 
stress to one ton. ere are some useful hints in this 
chapter for young engineers who may have to prepare 
specifications for cast iron, with respect to the transverse 
strain that bars of this material may be fairly expected to 
bear, without imposing too stringent conditions upon either 
the manufacturer or contractor. 

The conclusions arrived at with regard to wrought 
iron are both sound and practical. The ultimate tensile 
strain of that material is put at 23 tons, and iron of that 
strength can, no doubt, be readily obtained by due care 
and supervision. For the ordinary kinds met in the 
market and to be procured, to use a common phrase, at a 
moment’snotice, our opinion is, that 18 or 19 tonsare nearer the 
mark; and if we put five tons per inch of sectional area as 
the safe working strain, there is nothing to fear with regard 
to any structure that is not subjected to a violent impac- 
tive force of the nature of a jerk. The necessity of anneal- 
ing, at regular intervals, chains, links, axles, and springs, 
which undergo a constant repetition of blows and concus- 
sions, is strongly insisted upon by Mr. Anderson, and very 
rightly also, as the numerous accidents that can be traced 
to the absence of this precaution abundantly testify. The 
results of a series of experiments conducted at Woolwich, 
to determine the compressive strength of short cylinders 
of wrought iron, are given in Mr. Anderson’s Table IX., 
but neither from it nor the text can readers gain any idea 
of what is the average ultimate or safe compressive strength 
of wrought iron. 

For their information it may be stated — basing the 
statement on the same grounds as in the case of the tensile 
strain—that the ultimate compressive strength of wrought 
iron may be put at 15 or 16 tons, and the safe strain at 
four tons per inch of sectional area. There is an existing 
possibility that, before long, steel will occupy the same 
position with regard to wrought iron as that material does 
tocast. Once let the present difficulty of producing any given 
number of steel plates and bars, of a uniform quality and 
strength, be overcome, and the thing is done. The various 
methods of manufacturing steel—including the Bessemer 
and Whitworth processes—are clearly explained, so far as 
relates to their general principles and distinguishing cha- 
racteristics, Thirty and fifty tons represent the fair 
minimum and maximum breaking tensile strength of cast 
steel, and one specimen, cut from a Krupp gun, gave the 
extraordinarily high result of 72 tons. Omitting conside- 
rations of this last result as abnormal, the fair average 
breaking tensile strength of this material may be put at 
40 tons per inch of sectional area. Another very im- 
portant feature of cast steel, when tempered in oil, is that 
its limit of elasticity is proportionally much higher than 
that of wrought iron. e advantage resulting from this 
feature in it is that, when applied to constructive purposes, 
its safe or working strain may be correspondingly in- 
creased. There is evidently no comparison between a mag 
terial that will safely stand a working strain of 12 tons, and 
one of which the limit is only five for the same unit of 
area. So far as compressive strength is concerned, that of 
steel—from the information afforded in the volume under 
notice — appears to be about equal to that we have 
accorded to wrought iron. Passing over a portion of 
the chapter relating to copper and its alloys, which 
is one well deserving the attention of the reader, our 
attention is attracted to the alloy known as “aluminium 
bronze,” — of — = parts of aluminium and 
ninety parts of copper. In ition to possessing man 
qualities which render it valuable as a posses ore d 
material, such as malleability, ductility, elasticity, stiffn 
and taking kindly to the mould and tools, it is endow 
with a remarkably high tenacity. The average of a number 
of experiments made at Woolwich gave a tenacity for it of 
thirty-three tons per inch of sectional area, the maximum 
being forty-two tons. The cost of aluminium a bar 
against the extensive use of this valuable material. The 
peculiar — possessed by some of these alloys, as 
well - o! Avg ers aves ae to the pr of the treatise, 
can only be exp on the genera ised assum 
tion that they are not pet. gree we a nr but 
veritable chemical combinations. 

Notwithstanding that the 
struction in this country is of a very limi r, at 
least as regards structures of a permanent nature, yet 
its use for temporary purposes is sufficiently extensive, to 
require an engineer to be thoroughly conversant with the 
kinds usually employed. Chapter VIII. is devoted toa 


played by timber in con- 
smited 


description of these and their relative properties. The 
old, and in fact the only, authorities on the subject, such 
as Barlow, Bevan, Muschenbroek, Rennie, and Hodgkin- 
son, are freely drawn upon by the author, and the results 
of their several experiments recorded and analysed. Con- 
siderable discre exists in several instances, which the 
reader should pay attention to, as some discrimination is 
required to avoid confusion. A synopsis of the experi- 
ments carried ont by the commissioners appointed to 
inquire into the application of iron to railway a aed 
supplies the contents of that part of the volume relating to 
the transverse stre of iron and resistance to impact. 
Although it is more twenty years since the labours of 
the commission were undertaken, the “ Blue-books” pub- 
lished are well deserving perusal. It is evident from the 
abstract made by Mr. Anderson, that the results arrived at 
from these experiments still constitute the only standard of 
com nD. 

The strain of torsion is one more particularly affecting 
machinery and —_ movers, and in the case of cylindrical 
bars is inversely rtioned to the cube of their dia- 
meters. Table XXIV. shows the relative torsional 
strength of different substances, from which it appears that 
cast steel has double the strength of wrought iron. Some 
practical examples are given here of the dimensions of 
shafting and crank shafts under various working condi- 
tions. Probably the two commonest operations to which 
wrought iron is subjected, before it can constitute a com- 
ponent part of any structure, are those of punching and 
shearing. The resistance opposed by the material to both 
of these is practically equal to its tensile strength. It is 
actually a little less, but this deficiency may possibly arise 
from the circumstance that the machines act with a slight 
impact, which would overcome the resistance with a less 
amount of actual weight than in the case of a steady 
gradual pull, or compression. The question of punching 
versus drilling is touched upon, and it is stated that “some 
of the larger engineering houses are drilling their boiler 
plates, and are able to make boilers almost as economically 
on that system as by the older plan of punching”—a ques- 
tion some time ago fully discussed in our pages. A 
chapter on “ Uniformity of Sectional Area” brings to a 
close Part I. of this useful text book. We must reserve 
for another occasion a review of Part II., which treats of 
beams, girders, trusses, cranes, and other compound 
structures, The principles already enunciated will enable 
the student to comprehend the rules, which govern the 
strength and stability of compound structures, provided he 
bring to his aid a knowledge of elementary mathematics, 





INSTITUTION OF CIVIL ENGINEERS, 
March 25, 1873. 
Mr. T. HAWKSLEY, President, in the Chair. 

THE paper read was “‘ The Mont Cenis Tunnel,” by Mr. Thomas 
Sopwith, jun., M. Inst. C.E. This communication might be con- 
sidered as supplemen to a former paper read in 1864 —(Min. 
Proc. Inst. C.E., vol. xxili., p. 258)—and described (1) the tunnel 
as completed, with statistics obtained ee actual observation 
or from the engineers in charge, or from official publications of the 
Italian Government. (2) The principal changes which bad been 
introduced in the works and machinery underground and at the 
surface since the summer of 1863, 

With regard to the tunnel as completed. The advancing 
gallery from the Bardonnéche, Italian or southern end, was 
connected with that from the Modane or French end of the tunnel 
by a bore hole, three metres, eighty centimetres long, at 4.25 p.m., 
December 25th, 1870, The diaphragm of rock was shot away by 
5.20 p.m. the following day (Italian time), and Mr. Copello, the 
engineer in charge of Modane, from end to end of the 
tunnel, entering at the French and coming out at the Italian end. 
There was an error of about one foot in level at the meeting of 
the two galleries, but no appreciable error in direction. 

The actual length of tunnel was 12,233 metres 55 centimetres 
(7°6017 miles), or about 15 yards more than was previously stated 
by the author. The following data, which were now accepted as 
correct, also varied from those he stated previously :—Modane or 
north entrance is, 3801ft. above level of sea; Bardonnéche or 
south entrance, 4236ft.; summit of tunnel, 4246ft. ; summit of 
section over tunnel, 9527ft. 

There were curved tunnel entrances at each end, which, added 
to the we of the real tunnel, made the length traversed by the 
trains 12,846°82 metres, or 7°9806 miles, 

« In the total length of the tunnel proper (12,233°55 metres), 
counting from the Modane or northern end southward, the 
following different rocks were traversed :—Carbonaceous schist, 
2,096°50 metres; quartz, 388°50; limestone and dolomite lime- 
stone, 355°60 ; calcareous schist, 9,392°95 ; total, 12,233°55 metres. 

It was ex that the difference of level (435ft.) between the 
French and the Italian extremities of the tunnel would have 
insured under all circumstances a steady current of fresh air from 
north to south ; but this had not been the case. The ventilation, 
although not bad enough to incommode passengers, or to imped 
the present traffic, was such as to render the work of watchmen, 
rail-layers, and others employed in the tunnel, insupportable at 
times, and with increased traffic serious diffic ty might be expe- 
rienced. A remedy was being applied by laying a pipe Sin. 
diameter from end to end of the tunnel, midway between the two 
lines of rails, which would be supplied with}compressed air from 
the Italian end, and which wo. have cocks at short intervals 
opened as occasion requires, by the men at work in the tunnel. 
Shelter places, or niches one and a half metre broad by one metre 
deep, were provided at Bardonnéche end, at a distance of fifty 
metres, alternately on the two sides, and at Modane end in like 
manner at distances of twenty-five metres. At each 1000 metres 
there was a p-room three metres square. The tunnel was 
walled, with the exception ef about r~' ary on the French side ; 
the side walls were high, of stone throughout ; 
the arch on the Italian side was pay constructed of brick, 
and on the French side of stone; a brick key was used throughout. 
There are good side paths of stone 20in. broad. 

The temperature of the air in the tunnel during the progress 
of the works varied considerably according to the number of men 





The cost was not yet known officially ; it was supposed, how- 
ever, to have been about £3,000,000. 

The following changes had been introduced in the conduct of 
the works since 1864. In June, 1863, when 1092°25 metres 

been driven from the north, and 1450 metres from the 
south end, there was no means actually adopted for ven- 
tilation, further than the admission of compressed air by 
means of cocks from the supply pipe and from that afforded 
by the large quantity of air A oR from the perforators 
in the forehead of the advanced gallery. In 1864 a brattice 
was placed from each entrance, dividing the tunnel horizontally 
as far as the walling of the tunnel was completed, the air from the 
entrance passing along the under side and returning along the 
upper side. At Bardonnéche the draught was stimulated by the 
return air being taken up in a conduit to a chimney, the top of 
which was not less than 300ft. above the level of the tunnel ; this 
being found insufficient, a fan about thirty-two feet in diameter 
was successfully used to stimulate the draught. At the north 
end it was found necessary to apply powerful exhausting pumps 
to extract the vitiated air. By their means fair ventilation was 
obtained during the prosecution of the works. 

Hand labour was found insufficient for the enlargement of the 
advanced gallery. It was found also insufficient to carry away 
the rock extracted. In 1868, therefore, the machine perforators 
were applied for this purpose, at an increased cost as compared 
with manual labour, but with great success in advancing the rate 
of progress. Water column compressors were used at first, but 
the breakages being frequent and the duty performed unsatis- 
factory, pumps worked by water power were substituted and gave 
excellent results up the time the works were completed. 

The alterations made since 1864 in the “ perforators,” were 
described. They were simpler in construction, better balanced, 
and require less repairs than formerly. 

The author had not obtained information on the duty per- 
formed by the compressors ; it is probable, however, the produc 
tion of 12°662 cubic feet of air compres-ed to six atmospheres, or 
five above atmospheric pressure, would require, with good 
=r, about 14-horse power. 

The different operations of boring, charging, firing and removing 
the rubbish were, in the last two or three years, performed with 
great celerity, and three complete shifts or repetitions of each 
operation were worked in twenty-four hours. The strong doors 
formerly emloyed, fixed from 100 to 150 metres from the fore 
head of the suleny, and removed from time to time as it advanced, 
behind which the frame carrying the set of perforators was re 
moved previous to the explosion of the holes bored, were sup 
pressed, and the caving of time thus obtained more than com 
I ted the i jamage done by loose pieces of rock which 
came in contact with the machinery. ‘Tle author was informe: 
by the employés, that supposing twenty perforators were require: 
for the current work, a stock of eighty was sufficient to insure at 
all times a supply ot them in thorough repair. 

Notwithstanding the great cost which was said to have attended 
the construction of this great work, amounting, if the total figure 
of £3,000,000 were correct, to £206 per lineal yard, there was 
reason to srppose that, with the experience now acquired, a similar 
work could be performed at a cost of £100 per yard. 

The time occupied in passing through the tunnel by the train 
was about twenty-five minutes. 








DETAILS OF TANK LOCOMOTIVE.—LONDON 
AND BRIGHTON RAILWAY. 


At page 186 we give drawings, fully dimensioned, of the con 
necting and coupling rods, eccentrics, &c., of the locomotive ** Fen- 
church.” In another impression we shall publish, as a contribution 
to our portfolio of working drawings, cross sections of the engine, 
which will render our illustration complete. 





CrystaL Patace District Gas Company.—The half-yearly 
report of this company is on the whole, satisfactory, notwith- 
standing the high price of coal. The average quality of gas 
supplied was 13°78 sperm candles, 

SourH KEnsincTon Musevum.—Visitors during the week end- 
ing March 22nd, 1873:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 12,009; Naval and other 
collections, 1662; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 a.m. till 5 p.m., Museum, 2026; Naval and 
other collections, 78; total, 15,775; average of corresponding 
week in former years, 12,909; total from the opening of the 
Museum, 12,332,369. 

SwepisH Pic Iroy.—As so much attention is now manifested 
by all those who are interested in the production of Scotch and 
English pig iron, it may be also interesting to give some statistics 
in reference to the gradual advances and fluctuations of the 
Swedish pig irons, which we give for the last ten years— say, from 
1863 to 1873, from the Svensk Borstidning :—Pig iron per ton : 1863, 
£4; 1864, 19s.; 1865, £3 19s.; 1866, £3 19s.; 1867, £3 16s.; 
1868, 23 15s.; 1869, £3 13s,; 1870, £3 10s.; 1871, £3 12s.; 1872, 
£5 15s.; 1873, £9. The above prices are net cash at the works, to 
which have to be added inland carriage and expenses to the ship- 
ping ports. In the year 1871 25,683 persons were employed at 
the different ironworks and pits in Sweden ; of these 4939 were 
employed in the ironstone pits, 15,480 at the ironworks, 442 at 
the gold, silver, and lead works, 2704 were employed at the copper 
works, and 2118 at other works ; of these thirteen were killed 
and two hurt by accidents. Since 1871 a large increase of the 
iron trade has hen place. 


TRAVELLING CRaNES.—At a meeting of the Manchester 
Scientific and Mechanical Society on Wednesday a paper on the 
above subject by Mr. Theodore Gross was read, After describing 
the improvements which had been carried out in the construction 
of cranes, Mr. Grosse ag + ap to give details of a new crane 
invented by himself. By this crane a new principle is introduced 
of placing a balance weight at one end of the lever, which acts 
in conjunction with the lifting of the load, instead of the usual 
fixed weights on the plate at the centre of the crane. By this 
invention it is claimed that greater stability and safety are 
secured, with freer action than a lighter crane, which are the 
most important points in all travelling machinery of this de- 
scription. During the discussion which followed, the only objec- 
tion raised was that thenew crane involved waste of power in having 
to lift the movable balance weight, but it was pointed out that 
pad jw - inconvenience and labour of adjusting by hand the 

balance weights will be saved. 

PHOSPHOR Bronze.— We have received from Mr. Dick the follow- 
ing particulars of results of experiments made by Mr. Kirkaldy to 
ascertain the tensile and the resistance to torsion of 
various wires. We fancy they will prove interesting to many of our 
readers :— 





employed, quantity of gunpowder consumed, and quantity of 
com: : pope Extracts from observations of tempera- 
ture kept at Bardonnéche, at different distances from the entrance, 
were be and it was stated that, since the completion of the 
—_ ee RGR E'Se ae tak eee ae 
ee. 3 

The author showed by tables the rate of made in each 
= in the galleries from each end, by hand labour and a 

e greatest progress made in any one month was in May, 1865, 
when 329}ft. were driven, and the least progress, 





successful tion of the boring machines, was in April, 1866, 
when 35ft. (in quartz) only were driven; both of these state- 
ments had reference to the Modane end. has 


Better progress 
been made at the Italian than at the French end of, the tunnel, | 
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! 
Pulling stress per qwists in Sin. | Ultimate 
equare inch. | | extension 
Description. Pe a os 
drawn, |Annealed. Pond panectie per cent. 
Phosphor bronze, No. 3] 102°759, 49°351 | 67 | 89 | 37°5 
Ps we gp 4] 120°957| 47°787 | 22°3 52 3471 
pa > 9p: 18} 120°950) 53°381 | 13°0 124 4274 
fs ss» op AT] :189°241) 54°11 | 17°8 53 44°9 
2 9 + 23) 159°515) 58°853 13°3 66 46°6 
ne vs 99 25) 151,119) 64°569 15°38 | @ 42°8 
Copper .. os es - | 68°222) 37°002 | 86°7 96 84°1 
we se oe oe «| 120°976) 74°637 | 22°4 79 10°9 
Iron (best charcoal) ..| 65°834) 46-160 | 48°0 | & | 28°0 
~~ (The wire used for these experiments was of No. 16 B wire gauge.) 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Months, 


777. JaMes ARNOLD, West Smithfield, London, ‘‘ Improvements in or 
connected with clinical and other thermometers.” 

778. Epwarp Joan Cow ine WELCH, Liverpool, “‘ Improvements in the 
construction of telegraph posts, the same being applicable also to 
fencing posts and other pur ‘sg 

780. Josepa Hamster and Georce Davies, West Bromwich, Staffordshire, 
‘* Improvements in dies or moulds of machines used for manufacturing 
bricks, tiles, pipes, and other like articles.” 

781. RowLanp Hopcegs, jun., Birmingham, ‘‘An improvement or im- 
provements in the manufacture of butt hinges.” 

782. Tuomas GrorGe Totsoy, Birmingham, ‘‘ Improved apparatus for 
saving life and property at sea.” 

783. Epwarp Hunt and Grorce Maney Hopwoop, Worsley-street, 
Salford, Lancashire, ‘“ Improvements in treating catechus, cutch, or 
gambier, to obtain products therefrom suitable for use in tanning, 
dyeing, and printing.”—4¢t March, 1873. 

787. Joun Lake, Leadenhall-street, London, “Improvements in the 
construction of close or open fire kitchen ranges, applicable to furnaces, 
stationary and locomotive engines.” 

788. CHARLES ELtiot, Coleman-street, London, ‘ Improvements in the 
method of laminating and crushing bark, and in means or apparatus 
employed therein.” —A communication from John Thomas Stamp, 
Melbourne, Victoria. 

789. James Swan, Lancaster-street, Hyde Park, London, “ Improvements 
in the method of obtaining motive power.” 

791. WILLIAM ALEXANDER Lyrr_e, The Grove, Hammersmith, Middlesex, 
“‘ Improvements in tramways and the vehicles to be used therewith, 
which improvements are partly applicable to other purposes.” 

793. WiLL1AM MorGan-Brown, Southampton-building mdon, “ Im- 
rovements in ice-making machines.”—A communication from Franz 
jittmann, Halle an der Saale, Germany. 

794. Jonn Taytor, Newehurch, Lancashire, “Improvements in steam 
generators.” 

795, WittraM Ropert Lake, Southamp gs, London, ‘‘ An im- 
proved manufacture of coloured or ornamented paper, cloth, and_ other 
similar materials, and processes and compounds employed therefor.”— 
A communication from Frederick Beck, New York, US. 

796. Joun Tuomas Cuapre t, Little George-street, Great George-strect, 
Westminster, ‘‘ Improvements in domestic fireplaces.” 

797. Tuomas Henry Rusnton, Toomas Sourwern Morris, and WILLIAM 
IsueRwoop Bromitey, Bolton, Lancashire, “ Improvements in ma- 
chinery for preparing, spinning, and doubling cotton and other fibrous 
substances,” 

799. Brisrow Hwvwnv, Serle-street, Lincoln’s-inn, London, “ Improved 
processes for the extraction of iodine.”—-A communication from Alvaro 
Francisco Carlos Reynoso, Paris. 

800. Frank Kinper, Cambridge, ‘‘ Improvements in washing machines.” 
—A communication from J. Sidney Kinder, Amherst, Cumberland, 
Nova Scotia. 

804. THomas James Situ, Fleet-street, London, “Improvements in 
kilns for burning chalk and other materials from which lime or 
cements are made, in — for preventing the choking, and in 
means for distributing the heat therein.”—A communication from 
Paul Francois Mabille, Boulevart de Strasbourg, Paris. 

805. Samuet TayLor, Birmingham, ‘‘ Improvements in constructing and 
fixing sheet-metal roofing.”—5th March, 1873. 

812. WiitraAM ENGLAND, Pontefract, Yorkshire, and JAMES ENGLAND, 
Harrogate, Yorkshire, ‘‘ Improvements in fuel economisers.” 

814. Joun Wakerie_p, Birmingham, “ Improvements in the construction 
of lamps.” 

820. Wr_uiAM Barnes, Railway Plant Works, Soho, Smethwick, Stafford- 
shire, ‘‘ Improvements in apparatus for working, locking, and con- 
trolling the action of railway switches, points, and signals or signs, 
for the purpose of more safely controlling the traffic on railways,”— 
6th March, 1873. 

824. Witt1aM Renny Watson, Glasgow, Lanarkshire, N.B., “‘ Improve- 
ments in fixing the tubes of steam boilers, condensers, vacuum pans, 
and other vessels.” 

828. James Harcreaves and THomas Rogrnson, Widnes, Lancashire, 
“Improvements in the manufacture of sulphates of soda and of 
potassa, and in the production of chlorine.” 

830. Epwarp RicHMonD ALLFREY, Deptford Pier, Kent, ‘‘ Improvements 
in the slide valves applicable to steam and other engines.”—7th March, 
1873. 

248. Jouw Rosertson, Nitshill, Renfrewshire, N.B., “Improvements in 
machinery or apparatus for forcing, exhausting, or measuring air, gas, 
or other fluids or liquids,”—21st January, 1873. 

255. Henry Cooper Rose, Hampstead, Middlesex, “ A new or improved 
apparatus to be applied to horseshoes to prevent horses from falling 
upon slippery surfaces.”— 22nd January, 1873. 

814. Rosert Grrpwoop, Edinburgh, Midlothian, N.B., “An improved 
portable apparatus for illuminating by means of gas.”—27th January, 

4 1873. 

487. Wriuiam Witson, Newcastle-upon-Tyne, “Improvements in ma- 
chinery for the manufacture of hats.”—A communication from Rudolph 
Eickemeyer, Yonkers, U.S.—10th February, 1873. 

601. James MARSHALL, Henry D. MarsHaci, and CHARLES MARSHALL, 
Gainsborough, Lincolnshire, ‘‘Improvements in the straw-shaking 
apparatus of thrashing machines.” 

606, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments insteam governors.”—-A communication from Robert W. Gardner, 
Quincy, Illinois, U.S.—18th February, 1873. 

650. Micwart Henry, Fleet-chambers, Fleet-street, London, “ Improve- 
ments in the mode of and apparatus for treating marine plants called 
sea-weed, sea wrack, and alge, in order to obtain useful products 
therefrom for industrial and other purposes.”—A communication from 
the Société Collett et de Lavillasse, Landernau, Boulevart St. Martin, 
Paris. —20th February, 1873. 

662. Joux Humper and Georce Hawortn, Preston, Lancashire, ‘‘ A new 
or improved aqueous apparatus for producing vapour to promote the 
health of the workers, and to soften the yarn in any process from the 
raw material to the finished cloth.”—2lst February, 1873. 

687. WILLIAM Moroan-Brown, Southampton-buildings, London, “Im- 
provements in the art of cording woollen and cotton tissues, and in the 
machinery for that purpose.”—A communication from Louis Giacomini, 
Trevise, Italy.—24th February, 1873. 

716. Freperick Joun Ta.sor, Sheffield, “Improvements in machinery 
for bending and punching metal plates.”—26th February, 1873. 

740. CHARLES AMBRosE McEvoy, London Ordnance Works, Bear-lane, 
Southwark, Surrey, ‘‘ Improvements in electric fuses.”—28th February, 
1873 

75z. Joun Bucuanan, Hebburn, Durham, “Improvements in utilising 
alkali waste in the manufacture or production of building materials.”— 
lst March, 1873. 

785. WituiaAM Cuase Barney, Lombard-street, London, “ Improvements 
in electric telogregs. — 4 March, 1873. 

790. Herpert J. Happay, Strand, London, “Improvements in the 
manufacture of envelopes.”—A communication irom Felicien Dangoise, 
Brussels, Belgium. 

801. James MacCunn, Greenock, Renfrewshire, N.B., “‘ Improvements 
in steering indicators for steam and other vessels.” 

802. Tuomas Brows, Newgate-street, London, ‘‘ Improvements in the 
manufacture of glass mirrors and in apparatus for grinding and polish- 
ing plate glass, also in engraving on glass.”—A communication from 
Edouard Dodé, Paris.—5th Merch, 1873. 





+ hnila? 











808. Josern Bors, Swinbrootre-road, Notting-hill, London, “A new 
method of and apparatus for ig smoke, ising fuel, and 


preventing smoke in chimneys. wl 

309. Leonce Oscar DurrutHy and Henri Prosper Lissacarary, Rue 
des Petits Hotels, Paris, ‘‘ Improvements in the treatment of blood for 
the manufacture of manure.” 

811. FrepericK Burnetr Hovcnton, Borough-road, Southwark, Surrey, 
‘*Improved system or means and appli or facilitating the ing 
or treatment and the discharge of stuff and pulp to be used for the 
manufacture of paper.” : 








831. THomas Epwarp Boynakr, Scotland-street, Edinburgh, Midlothian, 
N.B., “Imp ts in ‘ing hines.”—7th March, 1873. 

834. JonN Keene, Scott’s-yard, Bush-lane, Cannon-street, London, ‘‘ A 
new or improv for the better imitation of silver.”—A 
communication from e Pirch Baudoin, Rue des 5 

839. Jonn Jopson, Epcar WILLIMAN Jospsén, and Goprrey JoRson, 

rby, “ Impr ts in open firepl for heating apartments or 
chambers.” 

837. Ricuarp WILLIAM Epwarps, Manchester-street, Gray’s-inn-road, 
London, ‘‘ Imparting brilliancy to relief stamping or printing. = 

836. GeorGe LitrLe, Oldham, Lancashire, and Tuomas CuaRLes East- 
woop, Bradford, Yorkshire, “‘ Improvements in combing machinery.” 

840. Georce Lunp, Bradford, Yorkshire, ‘‘An improved cloth for 
umbrella covering.” 

841. James Wapswortu, M: , * Impr 
matter for the manufacture of fuel and manure.” 

843. CHARLES WEIGHTMAN Harrison, High Holborn, London, “ Improve- 
ments in apparatus for charging or impregnating atmospheric air with 
the vapour of hydrocarbon liquids,” 

844. Joun Buriey, Birmingham, “Improvements in or additions to 
infants’ feeding bottles.” 


iz 

845. RicHaRD JUKEs, Sheffield, ‘‘Certain improvements in the method 
of consi smoke, economising fuel, and producing light, and in 
the apparatus employed therefor.” 

847. FREDERIC KusLMany, Paris, ‘‘ New utilisations of the acid residues 
resulting from the manufacture of chlorine.”—8th Murch, 1873. 

848. JamEs Rerpy, Kennington-road, Surrey, ‘‘ An improved pick or pick- 
axe for excavating, mining, and other purposes.” 

846. Henry Dean, Southam, Warwickshire, “‘An improved trap for 
preventing the ingress of sewer gas into houses and other buildings.” 
851. THomas SMITHDALE, 8t. Ann’s Ironworks, King-street, Norwich, 
“* A new auxiliary screw propelling apparatus to be applied to fishing 

craft or other sailing vessels.” 

852. AMEDEE Fayot, Rue Verdier, Bordeaux, ‘‘ An improved frame for 
parasols, umbrellas, sunshades, and other such like articles.” 

854. aa GaLEER, Bienne, Berne, Switzerland, “An improved hair 
wash.” 

855. Epwarp Tuomas Hucues, Chancery-lane, London, ‘‘ Improvements 
in fur-coated fabrics.”—A communication from Henry Kellogg, Milford, 
New Haven, Connecticut, U.S. 

856. James GiLMoRE and Danie Hopason, Clayton, near Bradford, York- 
shire, “ Improvements in gill boxes.” 

857. Ropert Kent Jones, Birkenhead, Cheshire, ‘‘ Improved apparatus 
to be used in discharging cargo from ships.” 

858. James Henry Mapieson, Pall Mall, London, 
struction of tent and arrangement of frames or fittings for the same, 
and for other tents.” 

859. HuntLeEy Caartes Lawton, Bayswater, London, “ Improvements 
in fireplaces and flues for consuming and economising fuel for heating 
and ventilating rooms and buildings.” 

860. CorneLIus THomas RemMert, Wolverhampton, Staffordshire, ‘‘ Im- 
provements in coal boxes or scuttles,” 

862. GzorGe Horner and Apam Dosson, Belfast, Antrim, Ireland, ‘‘Im- 
provements in steam boilers.”—10th March, 1873. 

863. Henry Pace, Market-buildings, Mincing-lane, London, ‘ Improve- 
ments in the manufacture of paper pulp or half stuff.” 

864. WiLLtAM Woopcock, Abingdon-street, Westminster, “ Improvements 
in stoves and fireplaces.” 
867. GERHARD Matuis, Southamp gs, 

“Improvements in sculpture copying apparatus.” 

868. Watrer WELDON, The Cedars, Putney, Surrey, “ Improvements 
relating to the manufacture of chlorine by means of compounds or 
manganese regenerated in the wet way.” 

870. Isaac Haywarp, Warrington, Lancashire, “Improvements in ma- 
chinery for rolling wire, rods, hoops, or other sections of metal.” 

871. Cuartes Hore, Rue Mondovi, Paris, ‘‘Improvements in horse 
clippers.” 

872. Wittiam Heaton, Masboro’, Yorkshire, and Wiiu1amM HENRY 
Gippincs, Manchester, ‘* Imp mts in ball cocks or valves used for 
controlling or regulating the supply of water and other fluids.” 

873. JoHN CarRTER RaMspDEN, Smith House, Lightcliffe, Halifax, York- 
_ a improved method or apparatus for securing the combustion 
of fuel. 

874. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘ Improve- 
ments in machinery or apparatus for trimming or burnishing the edges 
of the soles and heels of boots and shoes.”—A communication from 
Samuel Horatio Hodges, Lynn, Massachusetts, U.S. 

875. THomas Bricut WILson, Manchester, ‘‘ Improvements in apparatus 
employed in the manufacture of salt.” 

877. WituiaM Ropert Lake, Southampton-buildings, London, ‘An 
improved mode of finishing the soles and heels of boots and shoes.”— 
A communication from L. R. Mears, New York, U.S. 

878. Witt1AM Martuer, Salford Ironworks, Manchester, “ Improvements 
in oe a = steam drying cylinders.” 

879. Joun Macvicar Ricsy, Manchester, ‘‘ Improv. 
for rock boring and tunnelling.” / a Ser 

880. FrepeRIcK Henry Dunnett, Bury St. Edmunds, Suffolk, “Im- 
provements in the construction of presses for stamping and 
embossing.” 

881. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in graining and marbling surfaces, and in the means employed 
therefor.”—A communication from John J. Callow, Cleveland, Cuya- 
hoga, Ohio, U.S. > 

882. Henry Harrison, Great George-street, Westminster, and James 
Witu1aM Butcer, Stonebridge Park, Willesden, Middlesex, ‘‘ Improve- 
ments in machinery or apparatus for preparing peat for fuel, applicable 
also for crushing and working or kneading clay and other like sub- 
stances.”—11th March, 1873. 

884, WILLIAM Stepeins Fish, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in the manufacture of asbestos packing for piston and valve 
rods, pistons, pipe joints, and other similar purposes.” 

885. WiLtiaM THomson, Glasgow, Lanarkshire, N.B., ‘Improved blocks 
4 hoisting and lowering weights, which may also be used for steering 
8 S. 

886. Ropert Wi1soy, Rotherham, Yorkshire, ‘Improvements in the 
method of constructing and arranging the winding apparatus used for 
raising and lowering weights in collieries and mines, and for other 
analogous purposes.” 

888. Bruno Rupotpn, Berlin, ‘‘A new or improved sewing machine for 
uniting the selvedges of stockings and other hosiery.” 

889. Joun MartIN Stan ey, Sheffield, “ Improvements in the construc- 
ba of furnaces for the more completely utilising the heat generated 

here 

890, Joun Evarr Acktom, Royal Well-terrace, Cheltenham, Gloucester- 
shire, ‘‘ Improvements in railway and other s for the convey- 
ance of animal and vegetable substances used for food, which improve- 
ments are also applicable to other chambers for the storing of such 
substances.” 

891. JoserH Jones, Great Lever, Lancashire, “Improved combinations 
of substances or materials to be used as a substitute fur coal, for 
obtaining heat and light, and in the arrangement of the furnaces or 
fireplaces connected therewith.” 

893. Georce Spencer, Manchester, L 
blocks.” 

894. Ropert Joun Jones, Ellerslie House, Walton, near Liverpool, “ Im- 
eas in bs pee ven and apparatus for drying down waste alka- 

ine solutions of extractive matter obtained in preparing vegetable 
fibrous material for use in the manufacture of paper, and in recovering 
therefrom the alkali for re-use, also for utilising the vapours given off 
during the boiling of the vegetable material or the drying down of the 
said ae 

896. SamuEeL Brotuers Darwin, Shrewsbury, Shropshire, ‘I \- 
ments in the means of manufacturi = , 7 et 

897. Joun OoLessy and Jonn Aitcnison Jackson, York, “ An improved 
domestic fuel economiser.” 

898. JonN OtpRoyD, Mark OLDRoyp, jun., JosHua Woopcock, and 
JAMES COULTER, at Sr = ‘*Improvements in machinery 
or apparatus employed in eing, bleaching, scouring, and water- 
presing woollen > other woven or felted fabrics. wp ee Se 

899. WILLIAM JoHN Coocan, Pittsfield, Berkshire, Massachusetts, U.S., 

‘or 


“Tmprovements in hinery for hinery fi , softening, 





i. 





ts in utilising refuse 


+ buildi Ch. 





"y-lane, London, 





hi 





ents in pulley 


- Impr 





ining leather.” 





813. Bexsamin Kerrie, Leeds, Yorkshire, “‘ Improvements in t ig, 
rebating, and spout-cutting machines.” 

$16. ARTHUR THOMAS ALLCOcK, Gainsborough, Lincolnshire, ‘ Improve- 
ments in expansion governors for steam engines.” 

$17. Joun Ryzanps, Warrington, Lancasbire, ‘‘ Improvements in ma- 
chinery for straightening, measuring, and cutting wire and rods of 
metal,” 

S19. ADoLPHE PrerRe VAssARD, Carlton-square, New Cross, Kent, ‘‘ Im- 
provements in the manufacture of artificial fuel, and in the solidifying 
of coal-dust and other substances by lomeration.” 

821. Georce Pxr.urps, Tufnell Park- Islington, London, ‘‘ Improve- 
ments in drying and roasting malt, grain, and other substances.”—6th 


March, 1873. 
its in the facture of 
ie 





823. i la poner ae “9 Ss ey ye 
for hea\ an jum: ting purposes, an: apparatus for 

pang parts of which are applicable to other wavpenen™ 
825, WmuiaM Henry Bennett, Parliament-street, bay menage — 
other 


improved process of packing end hams, 
~ ita.” am John Kyte Collett, London, 


cured meats.”—A communication 
Middlesex, Ontario, Canada. 

827. Henry BERNOULLI Bartow, Manchester, ‘Improvements in appa- 
ratus employed in the concentration of sulphuric acid.”—A communi- 
cation from Nicolas Joseph Galland, Paris, 





and g ig 
900. DanieL Apamson, Engineering Works, Hyde Junction, n ¥ 
chester, ‘‘ Improvements in 5 betere” és i 
901. Gzorce Woop, Oak Bank, Newton-le-Willows, Lancashire, “Im- 
proved construction of furnace or kiln, and in the means and appa- 
ratus for the application of gas for heating such furnace or kiln, and 


also for heating purposes goneealiy. F: 

902. Freperick Burnett Hovucuton, Borough-road, Southwark, Surrey 
“Improved means of and apparatus for filtering or separating water 
from earthy matters, from which cements and sim‘ bodies are 


made.” 

903. SrannaRD WaRNE, Bruton-street, Bond-street, London, “‘ Improve- 
ments in the manufacture of woven fabrics. ce ya pore Di 2 a 
from Raffaelle Pinti, Via della Scala Firenze, Italy. 

904. Lumispen STtRance, Westminster-chambers, Victoria-street, West- 
minster, ‘ Improvements.in apparatus for baling cotton and other 





' 
“An improved con- 


provements in apparatus for dealing with sewage and other refuse or 
waste so as to lessen the pollution of rivers.” 

914. Henri ADRIEN BONNEVILLE, Piccadilly, London, ‘A new and 
improved regulator or governor for adjusting the speed or rotary 
motion of steam es.” —A communication from Ernst Schenck and 
Wilhelra Maurer, Vienna 

916. CHARLES MosELey, Ardwick, Manchester, “Improvements in appa- 
ratus for condensing the vapours of naphtha.” 

918. Newton Jonn Suckuine, Market-hill, Maldon, Essex, “ Improve- 
ments in chaff-cutting machines.” 

920. THomas Biack, Liverpool, “ Improvements in equilibrium berths or 
cabins for navigable vessels.” 

924. WrLi1aM STEBBINS FisH, Glasgow, Lanarkshire, N.B., “‘ An improved 
non-conducting covering applicable for steam boilers and engines, 
which may also be used for preventing the radiation of heat generally.” 
—138th March, 1873. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


921. WiLL1aAM MickLe, Tynemouth, Northumberland, ‘“‘ Improvements in 
fuel and in economising fuel used in the boiler furnaces of the engines 
of screw and other st hips, and of 1 tive or railway or other 
engines for raising steam, and in other steam boiler furnaces.”—13th 
March, 1873. 

932. Grorce Hase.ting, Southampton-buildings, London, “‘ An improved 
mode of and apparatus for casting steel.”"—A communication from 
— Dougherty, Philadelphia, Pennsylvania, U.S.—l4th March, 

3. 

966. Henry JANSEN Haicut, New York, U.S., “‘ Improvements in artists’ 
serapers.”—1L5th March, 1873. 

967. Georce Hase.tive, Southampton-buildings, London, ‘‘ Improve- 
ments in pump pistons and valves.”—A communication from Iddo 
Kimball Harwood and Wilson Newcomb.—15th March, 1873. 

980. Grorcrk TomLInson BovusFieELp, Sutton, Surrey, “‘ Improvements 
in the manufacture of cheese.”—A communication from Henry Ogden 
Freeman, Sherburne, New York, U.S. —17th March, 1873. 





Patents on which the Stamp Duty £50 has been Paid. 


799. CHARLES Herman Rost, Dresden, Saxony, ‘‘ Washable papers.”— 
17th March, 1870. 

809. James Murnpoca Napter, York-road, Lambeth, Surrey, ‘‘ Moulding 
metals, &e.”—1isth Murch, 1870. 

$14. Witu1AM Guest, Great Saffron-hill, Farringdon-road, ‘London, 
** Ropes, &c.”—18th March, 1870. 

823. James STANILAND Stocks, BenJsamin Stocks, and Samur. Hutcnin- 
son, Leeds, Yorkshire, ‘‘Scouring and shaving hides, &.”—19th March, 
1870. 

813. Witt1aM Austin, Greville-street, Hatton-garden, London, “ Boxes 
and cases, &c.”—18th March, 1870. 

819. Georce WAKEFIELD Fox, Manchester, ‘‘ Treating cod-liver oil, &c.” 
—19th March, 1870. 

1275. Cotin Pacet Matruews, Grantham, Lincolnshire, ‘Compound or 
preparation for casks, &c.”—4th Muy, 1870. 

816. THomas Kee.y, Nottingham, ‘‘ Looped fabrics.”—19th March, 1870. 

835. Jesse Ascoucn, Handsworth, Staffordshire, ‘‘Candles.”— 21st March, 


1870. 

840. Joun Mitne, St. Andrews, Fifeshire, N.B., ‘‘ Fire-grates.”—22ad 
March, 1870. 

847. Jonn Henry Jonson, Lincoln’s-inn-fields, London, ‘‘ Locomotion.” 
—22nd March, 1870. 

867. Gustav ApoLY Bucu:to.z, Regent’s Park, London, “‘Semolina and 
flour.”—24th March, 1870. 

915. ALFRED Witcock, Ricuarp Ropinson, and Freperick WILcocK, 
Rochdale, Lancashire, ‘‘ Preparing cotton, &c., for spinning.”—29t/ 
March, 1870. 

833. Samurt Brookes, Brighouse, Yorkshire, ‘ Doffers of condensing 
carding engines.”—2lst March, 1870. 

856, Witt1am Rozert Lake, Southampton-buildings, London, “Bars, &c.” 
—23rd March, 1870. 

863. Henry RicHarRpDsON FansHAwe, Finsbury-place, London, and 
WIiturAM Henry Smita, St. Ann’s-gardens, Haverstock-hill, London, 
“ Tanning.”—24th March, 1870. 

994. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Washing 
and treating pulps.”—5th April, 1870. 

842. Witt1amM Henry CiemesHa and TxHomas Roserrs, Manchester 
“ Filters.”—22nd Murch, 1870. 

881. JoserpH TowNsEND, Glasgow, Lanarkshire, N.B., ‘‘ Applying iron and 
manganese protoxides or their carbonates, &c.”—25th March, 1870. 

955. FrepERIC ARTHUR HARRISON and CHARLES PRIESTLAND, Birming- 
ham, “ Metallic adjusters.”—1st April, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 

$72. ALFRED Vincent Newton, Chancery-lane, London, ‘‘Hammers.”— 
24th March, 1866. 

815. Henry BeRNouLit Bartow, Manchester, “ Spinning and doubling. 
—20th March, 1866. 

859. CLinron Epccumpe Broomay, Fleet-street, London, “ Transforming 
scraps or cuttings of iron, &c., into ingots of cast steel.”—23rd March, 

866. 


1866. 

865. Tuomas InonmoNGER, Wolverhampton, Staffordshire, ‘‘ Packing for 

acking pistons, &c.”—23rd March, 1866. 

878. Ropert Newron, Lower Providence Mill, near Keighley, Yorkshire, 
“Generating steam in steam boilers.”—24th March, 1866. 

880. WiLtiamM THomas E ey, Gray’s-inn-road, London, “Central-fire 
breech-loading cartridges.” —24th March, 1866. 

1159. Desire Bievez, Haine St. Pierre, Hainaut, Belgium, “Cooling 
window glass.”—25th April, 1866. 


Notices of Intention to Proceed with Patents. 
3362. LaycLey Banks, Campbell-street, Kingston-upon-Hull, ‘‘ Fuel.” 
3369. Wituiam Ricaarpson, Oldham, “ Burring or cleaning wool, &c.”— 
12th November, 1872. 
3879. Jonn Eastman Patmer, Stonehouse, “‘ Photographic pictures.’— 
13th November, 1872. 
3303. Martyn Joun Roserts, Bath, ‘‘ Engine governors.”—15th November, 


1872. 

$417. Friepricn Hany, Finsbury-circus, London, ‘‘ Steel and malleable 
iron, &c.” 

$421. Tuomas Bac.ey, Birmingham, “ Varnish.” 

3424. Epwarp Tuomas Hvucues, Chancery-lane, London, “‘ Elastic goring 
for boots and shoes.”—A communication from Charles Winslow. 

3425. Georce HosTeLt Curnock, Brooklyn, New York, U.S., *‘ Sheet 
metal cans.”—16th November, 1872. 

3431. Tuomas BriocksaGe, Dukinfield, ‘‘ Promoting the combustion of 
fuel, &c.” 

3432. , Perimerose Howarp VaucHan, Chancery-lane, London, 
“Drawing pens.” — A communication from Eugene Daguin. — 18th 
November, 1872. 

3450. RicHarD Snape, Radcliffe, ‘Looms for weaving.”—19th November, 


1872. 

3464. Epwin Hits, Warsash, Southampton, and Benvamin Bios, 
Laurence Pountney-hill, London, ‘‘ Purifying sewage, &c.” 

3466. THomas CnarLes Setpy, Drummond-road, Bermondsey, Surrey, 
“Shield for protecting the chest and lungs of animals.”—20th November, 
1872. 

$475. James MILLAR URE, Glasgow, N.B., ‘‘ Measuring taps.” 

3482. Ernst Preirrer, Walbrook-buildings, London, *‘An improved lock 
or fastening for bags, &c.”—A communication from Messrs. Huppe and 
Bender. 

3190. Witt1am Brookes, Chancery-lane, London, ‘Joining the ends of 
pipes or tubes.”—A communication from Louis Alexandre Farjon.—21s¢ 
November, 1872. 

$498. Davip Greic and Georce Greic, Steam Plough Works, Leeds, 
“ Ploughs,”—22nd November, 1872. 

3506. Heyry Burcess Younc, Instow, “ Raising, lowering, and holding 
Venetian blinds, &c.” : 

3509, ALEXANDNR BAUMANN, Heilbronn, Wurtemburg, Germany, “‘ Steam 
engines.” 

9515. SAMUEL Oszorn, Clyde Steel and Ironworks, Sheffield, ‘“ Finger 
beams for reaping and mowing machines.” 

3516. James Howagp and Epwarp Tenney BovusFiELp, Bedford, ‘‘ Steam 
cultivating machinery.”—23rd November, 1872. 

3573. ‘CLAUDE FRANCOIS BoUTHERIN, Boulevart Sebastopol, Paris, ‘“ Fold- 
ing or winding up weft, &c.’—27th November, 1872. 

3599. CHARLEs TuRNER, Lenton, ‘‘Scudding, puring, and scouring skins, 
&c.”—29th November, 1872. 

$612, Sepens Cucver Marne, Boston, Massachusetts, U.S., “ Ventilators.” 
—80th November, 1872. ‘ 

8629. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Spindle 
bolsters of spinning frames.”—A communication from Charles Franklin 
Wilson and Jesse Edward Folk.—2nd December, 1872. . 

3686, ALEXANDER BROWNE, Gracechurch-street, London, “‘ Beising. sunken 
or wrecked vessels.”—A communication from Henry Francis Knapp — 





5th December, 1872. - 
3695, MARTIN Benson, Southam ‘buildings, London, ‘“ Lamps.”— 


comm tion from John Henry Irwin.—6th December, 1872. 





ma’ penn ly a communication from John Alexander C: 
and John Frier, Madras, India. 

905. Danrev W. Fisu, Brooklyn, New York, U.S., “Imp re 
in hand stamps.”—12th March, 187 


910. Francis Henry Stusps Georce Henry Corram, Hunslet, near 
Yorkshire, ‘‘ Improvements in coal-cutting machines.” 
912, Ropert Stevenson SyMINGTON, Glasgow, Lanarkshire, N.B., “ Im- 





3705. Martin Benson, Southampton-buildings, 
purifyin, middling.”—A communication from William Wallace Huntly, 
Abel Porter Halcomb, and A Heine —7th December, 1872. 

$824, ALEXANDER Prince, square, Charing Cross, London 








Marcw 28, 1873. 
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re Pa come aro gas burners.” — A communication from Bernhard 
| 

8889. JosHuA —— New Ross, Wexford, Ireland, “ nes eieites ent pee. 

3 skins or hides making or dressing in ”"— 93rd 


for 
, 1872. 
26. WituiAM Roser Laks, eee, inte » “Meal or 
flour."—A communication from Richard Eaton and John H. Hall.—2nd 





January 1873. 
2. HAROLD LITTLEDALE i Albemarle-street, Piccadilly, London, 
mbrellas.”—14th Janua: 
198 Cart Dreraics Juuivus riding Edinburgh, N.B., “ Paper, &c.”—17th 


January, 1873. 

229. Georce Rypitt, Grove House, Dewsbury, ‘‘ Dyeing, &c.”—20th 
January, 1873. 
309. Joux Imray, 8 Chancery-lane, London, 

“Steam boilers.” — A communication from Gustave Quimbel.—27th 
January, 1873. 
395. Ccement Perrirer, New Wortley, near Leeds, “ Ventilating mines, 
.”"—lat February, 1873. 
416. aineay HAMBRUCH, Morles’s Hotel, Charing Cross, Westminster, 
“ Railw: ”"—4th February, 1873. 

430. Jaume TayLor, SAMUEL Bucxkuey, and THoMas Henry CHADWICK, 
Oldham, “ Tluminating gas.”—5th February, 1873. 

551. Davip Houtcurinson, Mile-end, London, and WILLIAM GEORGE 
Brinces, Stepney, London, ‘‘ Removing and preventing incrustation in 
bo ."—14th February, 1873. 

583. Witt1am Owen, Rotherham, and Jonn Hii, Westfield-terrace, 
Rotherham, “ Stove tes.”—17th Februar: , 1873. 

71l. Mark SHEPHERD, a -street, Bradford, ‘‘ Economising fuel.”— 
26th February, 1873. 

743. Ropert Kay Warreneap, Walmersley, near Bury, “Size.” 

744. Tuomas Cavett, Rosherville, *‘ Artificial fuel.” 
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according to the manner in which the inner tubes are 
tid, the object being to maintains pers and rapid creation of he 
water in tubes or water spaces, not — upon the difference 

of tem of the water oF oc tecretn, beh eked y utilising the tu 


2688. E. T. Hvoues, —" o Py ower vag | mechanism for looms.”— 

A communication—. Dated th September, 1872. 
This invention relates to. an improvement in “shuttle-driving 
ism for looms,” the object being to im under all m- 





of the currents and the pressure of steam on the water. 
921. A Micke, Tynemouth, Northumberland, “‘ Fuel.” —Dated 13th March, 


The claims to this are, First, and as a distinct 
and separate claim. th retention or keephug a the heated resulting sub- 
stances or of the fuel with air or ox of the 
ate tie taints ot tebe a wad, oe oe ued cir- 
eumfusion or circulation uf such resull or ucts of 

y 


_ Ah, 








combustion through or around or at the nay 80 myo ey contain 
or retain available or —- heat, or are at sufficiently } high tempera- 


ture to raise steam in the boiler with advantage for the purpose of 
raising steam, and this effected or done in mode as thereinbefore 
named so as to economise 


heat and Tsong, are f ae —— the supplying 
of further air is or into another divial eyed bh. =sleuen 

to or than that where the coal or other fuel is being coe or neueed 
with air ns oxygen of the air and yield the said resulting substances or 
so as to burn the carbonic oxide or other com- 
Poetibies contained in such resulting substances or products of combus- 
tion, and use the heat so obtained for raising steam, in mode as therein- 
before named, and thus more thoroughly or effectively pe on the fuel, and 
so economise fuel used in boiler furnaces for ra And also 
besides the great saving of fuel, for preventing or esti diminishing 
smoke and other purposes or considerations relating to this claim of this 
patent as thereinbefore named. Secondly, so as more completely or tho- 
roughly to burn the coal or other fuel, or to effectuate the retention 
and circulation of the said heated of to obtain the 
available | ry as ry named, and also | the e burning of the combustibles 





yey 











747. Tuomas Green, Phoenix Chemical Works, Ouseburn, Newcastle-en- 
Tyne, “ Apparatus for heating feed-water, applicable to steam boilers, 
&e.”—28th February, 1873. 

797. Taomas Henry Rusuton, THomas SovuTHERN Morris, and WILLIAM 
IsHERWOOD BROMILEY, Bolton, “Preparing, 8} g, and 
cotton, &c.”—Sth March, 1873, 

820. WILLIAM BAINEs, Railw ay Plant Works, Soho, Smethwick, “ ithe 
switches, &c.” 

821. Georce Pururrs, Tufnell Park-road, Islington, London, “ Drying 





and roas' malt, &c.”—6th March, 1873. 
823. Witiram Wricnt, Sheffield, “Gas,” 
828. James HARGREAVES and THOMAS Rogtnson, Widnes, “ Sulphate of 


soda, &c.”—7ih March, 1873. 

836. Joun Josson, EDGar Wittman Jonson, and Goprrey Jonson, 
Derby, “‘ Fireplaces. 

$42. THomas Hamptoy, Sheffield, ‘‘ Armour and other plates.” —8t March, 
1873. 

51. Tuomas SmiTHpae, St. Ann’s 7" pean, 

“‘ Auxiliary screw propelling. "—10th March, 

874. Bristow Hunt, Serle-street, Lincoln’: m7 Bang , aa “Trimming or 
burnishing the edges of the soles and heels of boots and shoes,”—A 
communication from Samuel Horatio Hodges. 


Norwich, 





All | rece having an interest in o ee any one of such applications 

should leave particulars in writing of their objections to such applications 

at the office of the Commissioners of Patents, within fourteen days of its 
ate. 
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*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums ex 5s. must be 
remitted by Post-office Order, ie payable at the Post-office, 5, Hi’ h 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office Sout 
ampton-buildings, Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those pub shed by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVEBS. 


ane, © doy! Steam and other Engines, Horse, Wind, and 
ter Mills, Gearing, Boilers, Fittings, &c. 
—, i: term, cen “Smoke-burning apparatus.”—Dated 9th September, 


The sruitie: of this invention over all others of the same class is the 
introduction of one, two, or more stationary bars between each feed 
chain, thus allowing a space for air underneath ; likewise the cross bars 
on the top of such chains to cleanse the top of such bars and carry the 
fuel forward and the consumed matter to the bottom of the flue, or 
away in an underneath fired boiler; also the wheels which make it 
portable. 

2668. A. LaAFARGUE, Notting-hill, “Steam vacuum gauges.”—Dated 9th Sep- 
tember, 1872. 

The invention relates, First, to forming the working axes and the 
spring or expansion tubes in the Bourdon or such like pressure or vacuum 
gauges of German or nickel silver in place of brass or steel to avoid curro- 
sion ; and, Secondly, to forming the dials of solid porcelain subjected to 
the process of firing at a high temperature, so as to bake the figures 
therein and obtain durability. 

2671, W. 8. Fisu, Glasgow, “‘ Manufacture of asbestos packing.”—Dated 9th 
September, 1872. 

The feature of novelty which constitutes this invention is the trituration 
of the raw asbestos by means of machinery analogous oa that ne Sandod 
for breaking up the materials ordinarily used for paper — = 
asbestos being, by preference, mixed with gutta percha, silicic aia or 
other analogous substances, and formed into sheets from which the rings 
or segments are cut. 

2681. J. C. McLean, Dumfries, N.B., 
10th September, 1872. 

In carrying out the invention the front or outer side of the grate or fire 
box, whether consisting of open bars or of a close plate, or a part of it, is 
hung or hinged so as to be capable of opening like a door, but outwards 
and upwards. A guide piece is provided which is shaped in the form of 
a portion of acylinder such that its axis coincides with the axes of motion 
of the door. When fresh fuel is to be supplied the door is opened and the 
fuel is put into the —_—AS after which the door is closed down on the top 
of the fuel, and in being closed is made to push the fuel into the 
grate underneath the ‘partially consumed fuel that is in the grate. 

2709. W. H. Baitey, Salford, Lancashire, and J. my Hulme, Lan- 
cashire, “ Lubricators.”— Dated 12th September, 187: 

The features of novelty in this invention ces in constructing 

lubricating cup for steam engine and other cylinders which is capable of 


“ Feeding fuel to flreplaces.”—Dated 


regulating the flow of lubricating material to the test nicety, and 
can be supplied with fresh By sang | material without remo any 
cover, lid, or loose part, and also without sto; the engine. is 


accomplished by thea 


supplication of an acute angled inverted plug mounted 
in a suitable seating ai 


the upper ond of the interior of the cup, this pl 





and seating having one or ~~ formed 

it parallel with the axis of the plug. Te washer on the outside of this 
cup forms the funnel or hopper supplying ‘ing fresh material to the 
interior, and has a handle radiating from ‘or turning such washer, by 
which means a eon a is ed between the funnel and the 
interior without fear of scalding the ds, The of the flow of 


the lubricant is performed by means of a spindle which through a 
ince eee Beton, ent, andes 
indle a valve a wer ex! wo! upon a 
e bottom of the ey 
at its UPE 
spindle 


ciple. 
2725. L. ee lasgow, N.B., 
Dated 1 , 18 872. 





“op, leeds 
eg 


g the speed of marine engines.” — 


This Coveation consists in improved Somptting Ge the 
speed of marine engines by meuns of the varia’ mp oe 
level relatively to the of the ship at or near where the em ony is 
situated by using the water itself as the means of transmission to the 
en room. 


2747. 4 J. Suckiine, Maldon, Essex, “‘ Boilers,”—Dated 16th September, 


187: 
Site selehen te tenquovenante tes boilers, and constete pally in so 
constructing or bes as to receive tubes within 
them, through which water will cireulate 








Pp ion or furnace waste ‘ 
and also to > obtain more power ayateky and command over the saling @ of 
steam than as at present in case of requirement or it being desirable, and 
also for comfort to firemen, that the inventor pumps the air — for 
combustion with the fuel from the atmosphere into the boiler furnace to 
obtain the heat required to raise the steam, and this done as therein- 
before named. Thirdly, 80 as further to economise heat and not let it be 
wasted, and tly to ise fuel, and for the other objects or 
considerations bearing on this claim (such as the requirement of less 
stoking or firing labour from less fuel being eae 0 of this patent as 
before named, the heating of the a’ ion in boiler 
furnace for raising steam in mode as ee a named, Fourthly, so 
as to have more command than as at present and have very rg com- 
mand over inst: and rapi 
raising of steam in case of emergency, or where it may be desirable or ad- 
vantageous, and for the other objects or considerations bearing on this 
claim of this patent as before named, the pumping and use of naphtha, 
liquid pereiien or other liquid combustible oils or spirits rectified to pre- 
vent the clogging of the pumps or other apparatus through which they 
_ as before named as fuel, instead of or partly instead of coal or other 

uel in the boiler furnace for raising steam, and this done in mode there- 
inbefore named. 











Class 2.-TRANSPORT. 


Including Railways and Plant, egy Steam Vessels, Ma- 
ye ~ A Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, 


2673. J. Forp, Reading, cy “ Mechanism for working tell-tale and 
other signals.” — ooking , 1872. 

This invention refers 4 the locking gear and appliances whereby the 
signalmen or attendants on railwa: = work the distant and home signals 
and switches, and the object of these improvements is to render such 
3 | locking gear ‘capable of being worked from within the signalman’s box 
notwithstanding the wire has become slack = it can be taken up by 
this mechanism withou ft outside the box), also to render more 
perfect the reversing motion, the locking action, and the repeating or 
tell-tale arrangements. The shafts are coupled without pins or bolts 
outside—this is applicable to other shaftings. 

2685. J. Hamitton, Glasgow, N.B., “ Tramway and other carriages.” —Dated 
11th September, 1872. 

The invention consists in furnishing the a with a receiver for 
compressed air, with a pump or pumps, and with gearing arranged in 
connection with one or more of the wheels or axles. Then when it 1s 
wished to retard the motion of the carriage the necessary resistance is 
obtained by putting the pumpinto action to pump or compress air into 
the receiver. In order to utilise the air compressed in this way, suitable 
valves are provided for admitting it toa small engine connected to one 
of the axles; or the — or pumps may be arranged to serve also as the 
engine for utilising the air in developing motive power. Thus the force 
stored on descending an incline may be utilised in assisting the horses to 
move the carriage up the same or another incline. 

2699. W. J. Curtis, London, “‘ Construction of the permanent way of rail- 
ways, &c.”— Dated 11th ‘September, 1872. 

The main object of this invention is to construct carriages to run on 
tramways or railways in such a manner that they be transferred from 
the tramway to the ordi: road and vice verad with great facility. 
Another object is to secure the rails in such a manner that their en 
may be held down and prevented from rising in their seat and emusing 
unpleasant shocks as the wheels roll over them. 


2721. J. H. F. Krewast, Berlin, “‘ Heating railway carriages.”—Dated 13th 
September, 1872. 

This apparatus consists of a closed metal casing fixed under the railway 
carriage, and provided internally with a central fire-grate, round which 
are coiled pipes having trumpet-mouthed openings at one end, through 
which the air is caused to enter and to pass through the coil so as to 
become heated. The other end of the coil opens into a distributing box 
under the seat of the carriage, into which the hot air issues, and whence 
it passes through an opening covered with wire gauze into the interior 
of the carriage. The coiled pipe and the distributing box are provided 
with dampers for ——s the supply of hot air. The metal casing is 
provided with tt bottom through which the air for supporting 
the combustion of the fuel on the grate enters, and other apertures are 
formed at the top provided with regulating dampers for the escape of the 
gases of combustion. The grate with the fuel is arranged to slide into 
the casing through a door at one end, and an ashpit is provided below for 
receiving the ashes, which are removed through a door. 

2728. R. K. Jonas, Birkenhead, aa “ Discharging cargo from ships or 
vessels.” —Dated 13th September, 1 

This consists of er Pe for be bulk cargo, but suitable also 
for unloadin; B packages. Portable connected upright guides are provided, 
and a detac'! bucket or vessel made to slide up and down thereon. 
The said bucket is fitted with wheels to facilitate mo , and hung on 
centres to further tilting. An adjustable catch-piece is provid 
render tilting automatic at the proper height. 

2732. W. SraBLerorD, Oldbury, near Birmingham, “‘ Securing automatic 
couplings used on the ends of railway carriages.”—Dated 13th September, 
1872. 

The inventor arranges on the buffer-rod or the draw-bar at one end of 
the carriage a hook or claw free to rise and fall within certain limits, and 
on the buffer-rod or draw-bar of the end of the adjoining e 
inventor arranges a shackle, also free to rise and fall within certain 
There isa pin fitted transversely in the portion | to which the shackle is 
pivoted, against which pin an inclined face of the!claw rides to lift it and 
the shackle, after which the latter falls and secures the claw. 





Class 3.-FABRICS. 


Including Machinery and Mech l Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2676. J. Craprree, Liversedge, Yorkshire, ‘‘ Apparatus for the MeEAns 0) 
winding weft on the pins of shuttles of looms for weaving.” —Dated 9 
September, 1872. 

The inventor ay om a a wanting Oe frame having a number of revolvin 

ii driven alleys, the top of each spindle being recessec 
to receive ee pout of the shuttle pin, which is thus caused to revolve, 
a conical cup or cap directs the weft when being wound on the 
shuttle piv. A weight on the > yd of a stud or spindle 
upper rail bears on the top of shuttle pin, for the purpose of 
steadying and Debdiing the seme $n. ition. Ora tube eee o He 








formed vertical], on ae 0" the shuttle being 

to revolve eres, toe as died ex odie Siting 

the interior of tchoand. ey a hole formed in the centre thereof, 
so that the said or collar es the shuttle pin when revolving and 


whilst being filled with weft within the said tube. 
5000, 5. Coseren, Rochdale, Lancashire, “‘ Cleansing wool.”—Dated September, 
This tus 


to be withdrawn, leaving 
the wool or other fibrous substances on the creeper, which carries it on to 
the washing rollers. 





stances to the picker-staff the same force, so whether the loom be 
running fast or slow oe shuttle will be driven at the same velocity ; and 
e invention in a lever arranged to act upon the picker-staff, 


loving a spring thereto, and combined with a mechanism 
substantially such as described, a eer the said lever is 
moved to tighten the for each tion and released at the given 


time, so that the force of said ng upon the picker-staff through 

the said lever will be sufficient to throw the shuttle. 

2602. A. F. Garry, Accrington, Lancashire, “Colours on cotton fabrics and 
yarns.” —Dated 1ith September, 1872. 


These improvements apply t to cotton fabrics and printed, padded 
or otherwise prepared aluminous mordants dyeing red colour 
with madder or substitutes of madder. In place a using cow-dung, o 


any known dung substitute, for the operation commonly called dungin g 

the inventor uses solutions of soap or other equivalents. 

2604. J. Hease pen, Old Radford, near Nottingham, ‘‘ Twist-lace machines." 
—Dated 11th September, 1372. 

According to this provisional specification the catch-bar movement is 
not supported by the “ brick pins” at the ends of the machine, but is 
provided with independent centres of motion. The catch bars are sus- 
pended and act by a combination of links. 

2695. W. R. Lake, London, “ Machinery for wanufacturing cotton and 
other jibrous waterials."—A communication.--Dated llth September, 
1872. 

This invention consists in applying the slivers of cotton as they pass 
from one pair of rollers to another in the several conveying and drawing 
operations. Collars having converging apertures resembling the section 
of the sliver which, by smoothing down any loose or projecting fibres 
from becoming detached and resting tangentially against the surface 
of the rollers, burnishes them and = the sliver from adhering to 
them, and enables the inventor to dispense with the process of varnishing 
the rollers. 

2098. F. WiLkixson, Manchester, 
Dated 11th September, 1872. 

This invention refers to the use of steatite in washing or scouring. 

729. J. J. Detman, London, “‘ Carpets, dc.’ —Dated 13th September, 1872 

The invention has for its “object to produce a material for the manufac- 
ture of carpet made of all kinds of hair. 

2730. E. Hotwen. Bradford, *‘ Preparing wool, 

September, i872. 

The object of the invention is to facilitate the action upon the shorter 
fibres and the separation of the noil in the process of preparing for 
combing, in place of leaving it to be effected solely by the combing. For 
this purpose the fibres are passed through gill preparers to in part lay 
and straighten them, the ns of on for which letters 

tent were ted dated 4th of November, 1868, 

‘0. 3347, and the 5th of July. 1870, No. 1896, =e suggested for use at 
this t. The fibre so treated is then operated | other finer gill 
combs, but in place of drawing off from these finer gill combs by rollers 
he employs nipping surfaces for that pur; , such as are employed in 
the nip machines in order to take hold of the fibre close uw: e gill 
teeth and draw off the fibre in separate tufts or a series of them, which 
tufts are then taken from these nippers by a carrier comb, and by it 
laid into and accumulated by a circle of comb or holding teeth, from 
which the fibre is drawn by drawing-off rollers so as to separate noil, and 
these drawings are then combed in the usual way. 

2737. T. H. Ruswron and J. MacQueen, Bolton, “‘ Combing cotton.”-—Dated 

14th September, 1872. 

tion consists in certain improvements upon the combing 

machines for®which letters patent were granted to Josué Heilmann on the 

25th day of February, 1846, Ne. 11,103. The First part of this invention 
consists in an improved combination of machinery for imparting the 
requisite yy and retrograde motions to the piercing roller. The 

Second part of this invention relates to the nipping and feeding appa- 

ratus, and it consists in certain ee modes of constructing the said 

parts to reduce the cost and the culty of adjustment. 

3646. G. H. Ayprews, New Brentford, Middlesex, “‘ Fibre-bearing plants.”” 
— Dated 3rd December, 1872. 

This invention relates to a modification of a further improvement on 
the machinery or apparatus for treating fibre-bearing plants, described in 
the specification of letters patent granted to the said George Henry 
Andrews and William Gibbs, bearing date the 25th of September, 1871, 
No. 2525, and consists essentially in substituting for the peculiar mallet 
and stationary anvil employed in beating the fibre-bearing plauts or parts 
of fibre-bearing tng b therein described, a combination of two mallets, 
beaters, or stampers, both made to vibrate or reciprocate in opposition to 
each other, the leaves or other parts of the home operated upon being 
drawn slowly between the two opposing mallets, beaters, or stampers, 
by drawing rollers. 


‘Washing or scouring wool, dc."— 


cotton, dc.'—Dated 13th 








Class 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
2669. E. Haves, Stoney Stratford, “Reaping and mowing machines.” —Dated 
9th September, 1872. 

The inventor ~~ to the reaping or Renter machine a small steam 
engine and boiler. pre refers to place the engine and boiler at the back 
or rear end of the a. e, and he also places the seat for the attendant 
at the same end. The crank shaft of the engine is connected by wheel 
gearing to the main axle. He also connects the said crank shaft through 
suitable gearing to the cutter bar. Moreover in the rea ine 
obtains from the said crank shaft motion for operating the apparatus for 
drawing the standing crop to the cutters and delivering the swathes or 
sheaves. The front of the said machine is supported upon wheels whose 
axle is connected to a shaft near the seat of the attendant, who can thereby 
guide the machine, and the front of the machine may be raizxed or lowered 
to suit the crop being cut. 

2680. T. Hunter, Maybole, Ayrshire, N.B., 
potatoes.”~-Dated 10th September, 1872. 
Ani implement made with the improvements has a handled frame some- 
* like that of a plough, and is arranged to be drawn by horses. At 
ront end there isa concave roller which runs along the top of the 
aril laying down the shaws as it proceeds, and each outer side of this 
roller is furnished with knives or cutting edges which cut off the excess 
of the shaws. A little behind the roll there are two small one on 
each side, which cut small furrows away from the sides 74 the dri The 
main consists of two lifters. inted at its 
most forws 1 part, and f; = s -¥ point a rib extends Z zontally in a 
backward, whilst a number of prongs 
spring from thie rib in an 7 and backward direction. The ple- 
ment is provided with a pair of wheels on a cross axle connected to the 
frame by levers admitting of the frame being raised and lowered. 
2691. B. Tomuinson, Asgarbdy, Lincolnshire, “‘ Corn and seed-dressing 
machine.” —Dated Lith September, 1872. 

Delivering corn or seed from dressing machines into sacks at either side 
of the ma sine without the use of an elevator. 

2700. A. V. Newton, London, “‘ Mowing machines."—A communication.— 
Dated 11th September, 1872. 

This invention relates more particularly to what are known as rotary 
hand-lawn mowers. It consists chiefly in the arrangement of the cutter 
reel to which the rotary cutters are attached upon the same axle with the 
wheels of the machine and in a novel arrangement of the fixed cutter in 
combination with which the rotary cutters operate, whereby the cutting 
of the grass to a more nearly uniform length on uneven or rolling ground 
is effected. 

2564, E. Haves, Stoney Stratford, Buckinghamshire, “‘ Tilling land.”—Dated 
28th August, 1872. 

The improvements relate, First, toa windlass for drawin, ng a plough, 
cultivator, harrow, drill, or other ‘implement over the groun e said 
windlass has a shaft which carries three driving pulleys and two drums. 

tof bevel gearing the inventor communicates motion 
e winding drums alternately, as the driving belt or strap is 
moved from one fast pulley to the other. The said Ang ty relate, 
Secondly, to what he terms a self-mo The shaft of the 
grooved pulley around which the rope passes in Sorking the implement, 
is geared in connection with a drum. Upon this drum is coiled a rope, 
whose other ahs is attached to a fixed support. The said improvements 
relate, Thirdly 6S, bewe, « ae jement with 
Ge ees oe rope, and picking up and liberating the 
same, whereby the steering of the implement is relieved from the impedi- 
ment due to the pull of the said back rope. 


Class 5.—BUILDING. 


Snsating Bei’ ane Tile Machines, Bricks, Tiles, Drain Prpes, 
House Fittings, Warming, Ventilating, dec. 
2701. J. H. Jomo, London * Bridges and viaducts.”—A communication, 


“Implements for lifting 
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872. 
This invention consists, First, of a truss frame bridge con- 
of t iron or steel Ay A 
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which forms the subject of the First part of the invention. , of 
culiar pivot bri made of wrought iron or steel, the said bridge 
being constructed in such a manner tt the lower chord shall be a 
compression member — the bridge is clear of its end bea‘ , the 
uP r chord when the bri is 
usted to form a pow Fen for the of trains. — ,ofa 
peculiar turntable for oqvens e ones 
whereby the ready vertical adjustment of its run is o| ay without 
disturbing its integrity and concentricity with the pivot ; and, Fifthly, 
of certain peculiar mec! m connected with the re bridge for readily 
— same from its end bearings when it has to be turned, po 
as readily readjusted to its end bearings when the bridge has to be 
adjusted for the passage of trains. 
2733. H. E. Mines, Cheltenham, Gloucestershire, “ Kitchen ranges.”—Dated 
13th Sep tember, 1872. 

This favention relates to the supplying of the fires of all close ranges 
with heated air, and consists according to one arrangement in the em- 
ployment of a double door or two doors situate in front of the fire, the 
outside door being made on a frame standing about 2in. from the inner 
door, and the os and bottom are closed so that the air is compelled 
to pasa between two doors through an a —_— under the bottom of the 
grate into the fire and becomes heated its passage. Or the fire-hole 
may be lined with hollow — cheeks 4. back, and the air for sup- 
porting combustion is caused to re) through holes in the front of the 
range and through the cheeks an k, and is admitted into the fire 
through an opening made at or near the bottom of the back. Or an 
vpening may be formed in the brick or iron back at the back of the hot- 
y:late, and the air be caused to pass down through a small chamber behind 
the brick or iron back of the fire-hole into the fire, the front in both the 
latter modifications being closed. 








Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 


2593. 8. J. Mackie, London, ‘‘ Manufacturing gun cotton.”—Dated 11th 
September, 1872. 

According to this provisional specification waste cotton is cleaned, 
opened, steeped in acid, washed, cut up, crushed, and so stored under 
pe son To prepare it for use it is mixed with sugar, granulated or 
moulded, and dried in vacuo. The ules are surfaced with black 
lead. The - cotton is stored in a magazine of light construction below 
the level of surrounding water, and the air can be exhausted from the 
magazine. 





Class '7.—-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, ec. 
2679. E. Lawson and R. G. Hopcetts, Birmingham, “ Bedsteads, dc." — 
Dated 10th September, 1872. 

Thisinvention cvn sists in supporting the bedstead, cot, or couch by means 
of the head und foot rails. The said head and foot rails are made stronger 
than usual and are furnished on either side with feet upon which the 
bedstead or article is supported. The corner blocks for connecting 
together the angle bars of the framing are cast on the head and foot rails 
By this invention the ordinary pillars and legs are dispensed with and 
the bedstead or article is supported wholly from the head and foot rails ; 
great scope for the ornamentation of the head and foot rails is also 
obtained. 

2705. J. , Woon, Manchester, “ Spring mattresses, dc.” —Dated 12th September, 
1872 


The me of ages A consist in the combination of coiled springs 
mounted as described, with a wire network of any suitable construction 
between such springs, so forming a support for the bed. The metallic 
network is constructed with a diamond or other suitable shaped mesh 
composed of hooks, links, or plates, connected together by rings or looped 
one into the other, or the elastic surface constructed in accordance with 
the specification of letters [ovea Chin wos to the inventor on the — day of 
December, 1871, and numbered 3419, may be employed with ad a 
Instead of the’ coiled springs hereinbefore mentioned, which — 
made of wire or band steel, the inventor sometimes connects the metallic 
network to the head and foot of the framework by means of metallic 
extension springs or flat band springs curved in a suitable manner. 
It will be readily apparent that these improvements are equally applicable 
to the seats of sofas, chairs, and other articles for sitting or reclining 
upon for increasing the elastic action therein. 

2710. W. Van DE WaAL, London, “ Stays and “corsets.” Dated 12th Septem- 
ber, 1872. 

This invention relates particularly to the busks for stays and corsets, 
which are sold separately to replace broken or damaged ones. The busk 
may be of the same shape and material as heretwfore and covered with 
any suitable material. Such material is made to extend about }in. on 
both sides beyond the hard material of the busk, pape f leaving an 
open space in which to fit in the stay or corset when the old or damaged 
or broken busk is cut away, thus forming a strong and serviceable stay 
equal to new. 

2722. W. West, Hockley, near Birmi 
apparel.” — Dated 13th September, 1872. 

A hollow stem to one part of the stud, and asolid stem fitting into it 
on the other part, with a spring catch on the part which has the solid 
stem, so as to secure the two together when fitted to each other, a part 
projecting from the side of the stud, enabling the catch to be released 


h “ Fastenings for wearing 
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excrement.” — Dated 1 th Beptember, 187 

The privies or p owing or such like paces, wided with a seat 
suppo' on centres oF axes at the sides oft ao that in use the front 
eee eee ae sag Save teeeenes See See Se and the 
back of it raised. and surrounding the un of the o 4 
neh Se eee twovof which, the front and k 
ones, are stationary and in backwards, whilst the two side ones 
pop eaten peg by ba Rene YF, A RT 

or such like means operated u 
the lower 
other ; and they then with the other plates close the lower 
chamber fro’ the th 


be A a receptacle placed in — to receive them 
relative position of the er Ee =< 2 tes 
one 


are 

Fame Rn matters collected from such like places are screened to 

wd ag and other foreign matter to bulk, and are then acted upon 

by suly sulph acid until, by the use of ordinary testa, they are found to be be 

in a neutral state. The product obtained is in a liquid form passed into 

a heated chamber, steam in pipes being used for the purpose so as to 

evaporate the water therefrom, and thereby separate it from the more 

solid parts. The water J aaeas is then condensed, and in some cases 
filtered, by being more solid ——— is 
combined with ashes propanol by being ground and mixed with 
sulphuric or other acid for manure. 

2690. T. Jackson and T. Souruan, Coatbridge, ‘‘ Titanic iron ore for making 
and repairing bottoms of heating and reheating furnaces in place of 
sand.”—Dated 11th September, 1872. 

The features of novelty which constitutes this invention is the employ- 
ment of titanic iron ore in substitution of sand for making or re 
the bottoms of the heating chambers of furnaces, used for heating or 
reheating iron, having for its object to produce a cinder or slag suitable 
for the fettling of puddling furnaces. 

2704. J. Harareaves and T. Rosrnson, Widnes, Lancashire, “‘ Sulphate of 
soda,”— Dated 12th September, 1872. 

This consists in react; upon salt uced under this invention 
patented under the serial No. 2596, of the present year, either, First, by 
the direct action of su’ — acid gas or sulphuric acid vapour; or, 
Secondly, by liquid sulphurous acid in the manner commonly practised. 
2711. W. D. Ruck, Greenwich, ‘‘ Manufacture of gas.” —Dated 12th September, 

1872. 

Coal and its products, or any carbonaceous matter with iron, steel, or 
other metals, treated in retorts, ovens, or other receptacles, and dis- 
tilled ata high temperature in the presence of superheated steam, thus 
producing oxide of carbon and hydrogen with carbonic acid and bisul- 
phide of carbon and sulphuretted hydrogen. For illuminating purposes 
gas thus produced is passed through petroleum spirit. 

2712. J. H. Jounson, London, ‘‘ Purification of cast iron, &c.”—A communi- 
cation.—Dated 12th September, 1872. 

This invention relates to i ts in the treat t of cast iron, 
malleable iron, cast steel, and malleable steel, and other metals or alloys, 
and has for its chief object effecting the purification of such or of inter- 
mediate products by means of electric or of magneto-electric agency 
when such products are in a heated condition, and consist generally in 
the a Sor ae of electric currents to the treatment by a dry method of 

alloys, metallic ores, or accessory products brought to a sufli- 
dently elevated temperature for the purpose of modifying their physical 
or chemical properties. 

2717. W. 8S. Dixon, London, “ Plute iron or refined metal.”—Dated 13th Sep- 
tember, 1872. 

The novelty “refined metal” of a superior 
character in a new oe tt oy is, by placing ore of a particular kind 
in the refinery, and charging w pon i, coke an d pig iron, and melting, 
on as to make a “ refined metal ’ Peonsisting of melted ore and melted pig 

n. 

7. W. R. same Sonim “ Tempering and refining steel.” —A communica- 

‘ion.— Dated 1 September, 1872. 

The t inventor poo heats the steel to a cherry-red in a clean smith’s 
fire, and then covers the steel with chloride of sodium (common salt), 
purifying the fire also by throwing in salt. He works the steel in this 
condition, and while ouhjected to this treatment until it is brought into 
nearly its finished furm. He then substitutes for the salt a compound of 
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rubber or other elastic material for ies cound and Se aee® 
smooth action to the ends of the in bearings. The le of 
0 engines peak % an metallic coiled or bow 8; for 
ef mre increasing i a 3} oe with 
the foundation plate for su person when using the opringing 
board. Or two rails may be com with the springing board, 


wi goes into the interior, a movable cap covers the end of the tube, 
neh te padek cieteen taal rtures the 
cap, thereby allowing gas to Any ge we ge thence for 

a box wi contains ina 


, and 3 passing th 

lated y a ring whi works over the holes. Motion is given to the 

and compensation for the weigh: thin the 

to which the ring and cap are — and so the disc counter' 

The stopper is io eotid up holes to prevent accumulation of water 

caused by condensation. Top produce more it and a sa’ of gas from 

the burners a cap made “ Boh emian ware, white metal, or other suitable 

light refi material is used; the other parts of the burners are of 

construction. 

2609. W. Ley and J. Pinker, Liverpool, “‘ Fastening for closing the mouth 
of sacks, &:.”—Dated 2nd September, 1872. 

The features of a pa wt constitute this invention consist in con- 
structing a fast a piece of sheet metal, bent or 
dsown = the form of 4 fa gh or gutter, so that it will slide over the 
roping which is attached the op | of the sack, bag, or other like 
receptacle, the gutter or trough being of such gauge as to c or grip 
the double diameter or roping which is formed by the two si <= 
mouth of the ae ther. The gutter or ponee 

tly bellied out so as to slide over the double Lh. 
forming the two sides of the sack, bag, or other like receptacle, thus 
bringing the two sides be ae ed when the fastener is drawn over the 
roping. The ends of the fastener are ay! bellied outwards to enable 
the fastener to be drawn over the roping. At one end there may be a 
one io or loo a enable the feleowr to be drawn on. There is also 
or small phragm at one end to prevent the fastener being 

y+ oma away entirely from the roping. 
2611. F. Trorman, London, and G. B. Price, Birmingham, “ ae and 

opening of necked vessels or bottles.” —Dated 3rd September, 1 

Hanging elastic pistons in bottles for holding aerated and ae liquids 
constructed with a single rod or with two s to carry piston, at the 
lower end the rod or rods sometimes Aege or forming a —_— or guides, 
and the upper end termina’ a ring or handle larger than the 
diameter of neck of the bottle. A the rod or rods to receive a pin 
or wedge to bear upon or of wit the mouth of the bottle to hold piston 








closed fil the pin or y wells withdrawn. 
2612. S. A. Rocers, M “8 9 letters, dc.”— Dated 3rd Sep- 
tember, 1872. 


This invention consists in the eiaiiieih in lieu of the ordinary hand 
stamp of an apparatus in which the stamp is operated by the foot or feet 
of the operator, or by steam power, or by rotary motion derived otherwise 
than from steam, the hands of the operator being at liberty to be used in 

feeding the letters, cards, or packets into the said apparatus. 
2618. C. Woop, Middlesbro'-on-Tees, ‘‘Cooling and granulating slag or 
scoria,”—Dated 3rd September, 1872, 
provisional ‘specification the or scoria is caused 
to fall into water kept in constant agitation, and then the granulated 
slag is raised by an elevator and delivered into wagons. 
2621. H. Copp, London, “ Bottles to contain aerated liquids.”—Dated 3rd 


September, 1872. 
ificati les to bottles with internal stoppers 
held in the pressure a the gas. are provided in the 
neck of Me ott e to sustain the stopper oe when it is disp laced from its 
seat, and allow afree passage for the liquid to flow | of the bottle 
beneath the stopper and without coming in contact with it. 
sae D. _DuBei, Lewisham, Kent, *‘ Brackets and stops for ladders.”—Dated 








— “2 copper, sal sal ammoniac, alum, nitrate of p > 


2569. B. W. GeRLanp, Macclesfield, and = cee * tna Park, 
Kent, “ Sanitary reoal.”—Dated 29th August, 187: 

This invention consists in the use of saw dust, spent * seaweed, dry 
leaves, brushwood, heather, ferns, chaff, cut straw, and vegetable refuse 
in general, but all in a fresh or undecayed condition, and incorporating 
one or more of these materials with clay, loam, or any other suitable 
earthy matters, and then charring the mixture under exclusion of air. 
The bye-products being collected and utilised. Or ordinary fresh or un- 
—— sods or turf may be calcined in — manner. C! thus pro- 
duced is used either alone for the ar sgn or f filtration and deodorisation, 
or after adding thereto a cheap acid, for p 
tion purposes, and - —— the value “ef the products, or for mixing 
with deodorising an nitrogeneous organic matters and enrich- 








when the stud is required to be unfasten , are the arr 

described in this provisional specification. 

2724. 8. J. Wexts, London, “ Shirts and attachments thereunto.”—Dated 
13th September, 1872. 

The inventor makes a shirt with an adaptation from the yoke, back 
and front, terminating in the form of a strap or straps, to which are 
attached élastic brace ends which, buttoned on the trousers, does away 
with the brace across the shoulder worn over the shirt. 

2727. N. E. Srevens, Cheddar, Somersetshire, and C, CuLtum, Newport, 
Monmouthshire, “Roller blinds.” —Dated 13th , 1872. 

This consists in making rollers for blinds in two parts, in forming 
grooves in the central portions to receive a rod to the end of the 
blind which is placed in the groove, the two halves of the roller are 
brought together and secured at the ends by caps with pulleys, the blind 
is thus jambed between the two halves of the roller. 

2731. R. C. Moupor, Wey ymouth, Dorsetshire, ‘* Turning over the leaves of 
music and other books, &c.”— Dated 13th September, 1872. 

This consists in turning over the leaves of music books and periodicals 
as required by a simple movement or release of ap ces fitted in a case 
capable of standing in any position. As an example of the appai tus the 
inventor employs the following may he mentioned :—A se: of rods, 
plates, or dividers are mounted upon a pin common to them all, and are 
capable of separate action by the movement in one direction of a notched 
sliding piece under the control of a pull co’ 

2738. E. Zaun, London, ‘‘ Combined bag and muff, "— Dated 14th September, 
187 


2. 
On one side of this combined article is a uch or over the ming 
of which is a flap which falls down an a ot ‘tnd on 
the same side and at either end of the said article are 
flaps, which when folded and fastened together at the back of the = 
cover over and conceal the hand or muff ope’ 
2740. W. R. Lake, London, ‘‘ Blastic material."—A ‘eommuntention.—Datel 
14th September, 1872. 
This invention relates to a new article of manufacture from paper barn 
sponge, and the like, more espec d for 
nein seats, and other furniture. The said invention consists in ‘adding 
to paper pulp, before manufacturing it into a a sheet or other form. 
comparatively small pieces of sponge, india-rubber, cork, or other material 
indissoluble in the liquid of the pulp, and elastic ‘and buoyant. 
742. T. B. Gipns, Exeter, Devonshire, ‘ Fire-grates ov stoves.”—Dated 14th 
September, 1872. 
A hollow casing is fitted to the backs of ordinary stoves, and is 
furnished with valves for receiving cold air,and supplying warm air to the 
rooms. 











Class 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fue 
and Lighting Materials, Preparation and Preservation o Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, g 
Glass, Pottery, Cement, Paint, Manures, dc. 


2665. bor Boas, Dublin, “ Manufacture of peat fuel.”— Dated 9th Septem- 


This invention relates to the manufacture of t fuel, for which 
purpose peat is mixed or combined with clay or Pi dor other cement 
or with clay and Portland or other cement and the combined mass is 
moulded into cakes or blocks of the sarmuet size, which may be subse- 
quently in suitable moulds and dried. 

2672. E. Wirny and W. Gipson, West Hartlepool, ‘‘ Puddling furnaces.” — 
Dated 9th September, 1872. 
These peddling Surnnces atp Suastendted with aoe door for the 
; anes at the of the furnace stack at any distance 
oon tho ten bottom yep gece: Sy he ' 
bottom of the stack, Vibratory furnaces and cupolas are charged in 





or ne er or neations matter. In some cases it is advanta- 
~—* to add a t this) portion of lime to sewage when it is to be treated 
wil 1 0 Pp 








Class 9.—ELECTRICITY. 
ee Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries, 
2702. G. A. . Sota a. P.C. ay Liverpool, ‘‘ Electro- 
magnetic motors.” —Da on of elect 

This relates to the construction he and the disposition 
of a and toeach other. Magnets are each 
built up ofa pe ee a nny and secondary metal bars or wires insu- 
lated from each other and also insulated t The and 
magnets are so dis in relation to each other that 1 a@ continueus 
rotary oe ae is obtained whilst practically uniform power is being 


2739. W. Morcan-Brown. Te mag “ Telegraph apparatus.” —A communica- 
tion. — Dated 14th th September, 1 872. 

This invention relates to any oa ee oy in be ape apparatus. The 
escapement being arranged so give a positive step-by- 
step motion to the printing dh Toa panting magn et and levers 
operated by a switch current. To devices for ig the —— Toa 
printing pad composed of cork and to devices for securing 
861. Kh Barney, London, “ Electric i may a 1008 March, 


1873. 
The claim to this complete specification is the combined arrangement 
of electric eee substantially as herein described. Arran arene 
are described by which the evils arising from induction are avoided, and 
distant signals can be transmitted with accuracy ; arrangements also for 
saving time in repeating messages as described. 











Class 10.-MISCELLANEOUS, 

Including all Patents not found under the preceding heads, 

2585. J. H. Jounson, London, “‘ Parallel rulers.”— A communication.— 
Dated 30th August, 1872. 

This invention — to a peculiar construction and arrangement of 
apparatus to be used by draughtsmen in ruling parallel lines, such, 
for a. as occur in what is known as section lining and in flat 
tin consists essentially in the combination with a fixed guidin, 
_— or T. — of a —— aL i on = latter is cuael 

move edge e ding tad pa by-ste 
motion in ei npn ph LO =o naeres 4 


- square, such pall en 4 po ag lh surface of py pee) This 


epressed by the or ald the dra Laue which 
produces a toggle action of the pawl and propels forward the set square a 
ven dist: with the amount of depression of the said 
ever or ono acy This morement of the lever or spring is controlled by 
stops, one of which ne of an adjustable stop, met, or screw. On 
releasing the lever or spring from pressure it is elevated — the pawl 


a special spring for 
8 the pawl to take a fresh ho! L snonmhier Siar paaditan ae tke 
r a pawl on the pivot the movement of the set 
revi 





2597. C, Martin, ng “ Chains.” —Dated 31st as, 1872. 
joint of a chain or cable made in accordance with 
so that when the 


fem tha two onl Mh cnsetly to one cmethon 
. Springing boards and parallel bars.” — 
Ie ccractine rgabiipns bitchin tention 





This invention consists of a frame of iron or other material suitably 
formed for attachment to ladders, in order to obviate the erection of 
scaffolding, and of stops or stays for keeping Ke my steady and in 


position. 
2627. J. E. Henvey, London, “‘ Bird .""— Dated 4th September, 1872. 

It is a vertical revolving, ——— cage, measuring ay 
12in. in diameter and 6in. in breadth. It works on an —_ and is 
turned vertically by the action of the bird moving from bar to bar. It 

a boat or receiver suspended underneath for refuse, at each end of 
which there are flags the emblems of different nationali- 
ties. It is also suspended by a brass wire from each end of the axletree, 
for the purpose of henaing it up, and contains two cups fitted on the 
axle tree for food and water. 

2633. A. M. CLarx, London, “ e180 and setting saws.”—A communi- 
cation.—Dated 4th September, — 

Consists in certain ar machinery whereby the saw may 
be supported or held and ] ay to the ning or setting tools, 
and ted one tooth forward after the sharpening or setting of each 
tooth, so that these operations may be performed with perfect regularity 
and precision, the saw teeth aS ad the mtg to regulate advance 
movement of the saw. In setting th the saw is either forced by 
its holding defices against fixed tools or the saw is held stationary and 
the tools operated by certain arrangements described. 

2634. C. Tarr, Mexbrough, Yorkshire, “ Stoppers for bottles.”—Dated 4th 
September, 1872. 

This stopper, which is more especially applicable to bottles containing 
aerated or effervescent liquids, consists of 4 conical or ys plug with an 
india-rubber ring thereon for effecting a closure by the internal pressure. 
A knob or head may be formed on its outer end or an elasticcord attached 
thereto to prevent its falling into the bottle. 


—, Z M. Napier, London, “ cep machines.”—Dated 5th September, 


pa to this provisi cification the beam controls a deter- 
mining instrument, and this iver, or sets in motion the instrument 
which directs the weighed coin lace of arresting a motion already 
imparted to the d g instrument us omnes or the + a eg 
instrument places a = for the directing instrument, and this stop, in 
lace of being oe Nebo cht strument until it has effected 
peed ee nw , is schaingh a catch. t the return of the determining 
ent is not ye tds 


2646. 5 oo lWford, Besex, “ St 9, punching, and embossing.”— 
Dated 6 tember, 1s72. 

-p SOO for stam paper 

Sn oleae ving pins and grooves upon their su to 


2652. A. FIep, London, “ “ Candles.” —Dated 6th tember, 1872. 

This i has to candle mac’ es for making candles 
with tapering ends, A. consists in making the moulds for the ta 
ends in halves, so as to open out and let the candle be raised up throu; 
Se The half moulds are made either to turn on hinges or to slide 














2653. G. Jackson, Birmingham, “‘ Clippers. 
This invention consists of the 


of clippers for clipping horses and 
other animals. The clipper is ty a fixed handle, and the movable 
cutter is worked by a lover or movable handle. The short arm of this 
movable handle is cranked, and is connected to a lever situated between 
the two handles of the clipper. This ee Aa —— at bottom to the 
fixed handle, and at top to the movable cu’ moving the movable 
handle to and from the fixed handle, the un oF end of the said movable 
handle ee motion to the lever between the handles, ard thereby com- 


™m a reciprocating sliding motion to the movable cutter. To 
avoid the of the cranked of the movable handle a 
link, the ends of which are jointed respectively to the middle lever and 
mo ma: used in place of the cran en n 
case, on working movable handle a rectilinear |proca 
ven to the said link, and through the middle lever tting 
plate. Or the link described may be prolonged beyond the t at 
which it is jointed to the middle lever, and the con- 
nected to the cutting plate. 
2654. H. A. Goopati, London, “ Bezigue, whist, and cribbage marker.” — 
Dated 6th September, 1872. 


decimally or in decimal divisions ; for units and tens in cribbage ; tens, 
hundreds, and thousands in besique ; or for sin double, and treble, 
and intermediate scorings in w tens dial, and 
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lowing yy ~ 
At the central ee the box is placed a strip which when removed 


— * Lockuart, Glasgow, N.B., ‘‘Heat regulator.”—Dated 7th September, 


The instrument, as applied to hot water heated by means of gas, com- 

aes passage h which the gas has to on its way to the 
urners and a small m ic vessel closed by adiaphragm of vulcanised 

oe, or thin metal, or other suitable flexible material. The diap! 


hot water, 
access to the outside of 
tem- 


perature is attained. e boiling of the enclosed liquid causes the dia- 
Pp to be raised, and the valve in the gas passage to reduce the 
supply of gas, the valve, however, opening h the temp 
ture of the heated water becomes too low. 
2666. E. A. BENDERITTER and A. G. Canu, “A weekly calendar.”—Dated 
9th September, 1872. 
The calendar consists of sheets fixed at the bottom to a backing of 





separate envelopes or pockets, and for making a list of the contents of 
any one of the pockets, or for recording notes or memoranda in reference 
to any of the contained in any given et on the back of the 
same pocket, ay that single document information thereon can 
No Sound without distesting the qunerel contents of the case. 
2715. W. 8. Fr Glasgow, “ Wicks.” —Dated 18th September, 1872. 
Tho Seamane af ' novelty which constitutes this invention is the applica- 


tion of asbestos or amianthus, combined or not with other , for 
the construction of wicks for lamps and other oil, grease, or spirit- 
burning appliances. 


2716. R. Cuay, jun., London, “‘ Printing machines.”—Dated 13th September, 
1872. 


This invention relates to that class of printing machines known as the 
Wharfdale or double-feeding, single-cylinder machines. 
This machine consists of a single pe cylinder, which is fur- 
nished with two sets of grippers, and which prints sheets fed alternately 
into the machine from each side of the said cylinder. According to this 
invention endless tapes are substituted for the grippers referred to, 
which tapes carry the sheets to and under the cylinder, and deliver them 
out after they have been printed. The feeding and delivering tapes are 
raised and lowered at the required times, so as te bring them opposite 
the ta by which the sheets are carried under the cylinder. The 
invention further consists in so arranging endless tapes on one side of 
the cylinder as to enable them to receive the sheets which have been 
printed on one side from the tapes by which such sheets are carried 
under the cylinder, and to perfect the said sheets and return them to the 
cylinder ta; this double operation being effected by raising and lower- 
ing the perfecting tapes by a motion termed a shunting motion.” 

2718. M. Besro, London, “‘ Numbering and printing tickets, &c.”—Dated 
13th September, 1872. 

The invention consists in the novel construction and arrangement of a 
cylinder designed to print consecutive numbers on a running strip of 

per or other material, receiving subject matter from a series of print- 
rollers, the arrang and adaptation of which formed the subject 
of a former patent granted to Marcus Bebro, Oswald Hopwood, and 
William Elam on the 30th day of June, 1868, No. 2094. The novelty of 
the present invention consists in forming the outer surface or periphery 
of the main cylinder, designed to print consecutive numbers, of a series 
th four or more longitudinal grooves containing 
ves, supposing four only are em- 
ployed, is supported on the agg of internal geared wheels by 
means of square bearings sim form to a Maltese cross, and ure so 
designed that when any of the sides of such block is firmly bedded on 





of rollers provided wi 
numbered type. Each of these 





pasteboard or other material, so as to admit of their ve r 
at the end of each week. On each sheet are three successive columns, one 
showing the —_ for a month, the second conspicuously indicating the 
day of the week and month, and the third containing postal and other 
‘ormation. 
2674. A. Ransome, London, “ Morticing machines.”—A communication.— 
Dated 9th September, 1872. 
This invention consists of various improvements upon an invention for 
which letters patent were ted 15th June, 1869, No. 1829, to Martin 
m, for an invention of improvements in morticing machines, com- 
municated to him by John Richards, the inventor of the present improve- 
men’ 
2675. A. Rack, London, “ Improvements in copyi' "— Dated 9th 
tember, 1872. vhs ialnaneert - 

The improved copying press consists of two small rollers made of hard 
wood, metal, or otber suitable substance. One of the two rollers turns in 
fixed bearings and the other in bearings which are capable of adjustment 
in the frame which carries them. 

2677. A. M. CrarK, London, “ Casting metals.”—A communication.—Dated 
9th September, 1872. 

This invention consists in casting in vacuo by putting the mould in 
communication with an exhausted receiver at the! moment the metal is 
filled in, whereby the air is extracted from the mould. The metal may 
be poured in as usual, or a tube immersed in the fused metal may com- 
municate with the mould (which, if it be porous, is enclosed in a metal 
jacket), another tube leading from the mould to the exhausted receiver. 


2678. G. TunTON, Sheffield, “‘ Heating water and other liquids.”—Dated 10th 
September, 1 ~ - 


, 1872, 

This invention consists of a new mode of heating liquids in baths or 
other vessels by the immersion of a water-tight eated a) tus 
therein, and in the construction of said apparatus which may also 
for heating greenhouses and for other pu The water-tight vessel 


its supporting surface one length of t: in each roller is presented to 
the oniee in such a manner that de wits of such surface presents 
numbers which, when passed over by a travelling saddle supporting the 
aforesaid printing rollers, impress their numbers consecutively on the 
running length os or other material. So soon as such traverse of 
the ting rollers have arrived at the end of their race at the extremity 
of the printing cylinder thus, the said cylinder is lowered out of contact 
with the ey iy= by means of an eccentric bearing or other 
equivalent, at wh: time the saddle and printing rollers are reversed 
and returned to their first position at the opposite end of the cylinder, 
the traverse of such saddle being effected by means of a rack and pinion 
actuated through the medium of a worm and worm-wheel receiving 
motion from the driving shaft. When the saddle and printing rollers 
are fully taken back to their first ition the cylinder is again put inte 
position, and a spring catch and pawl are thrown in position, which, 
when caused to traverse round the cylinder by means of the internal 
toothed wheel and driving pinion, such catch pawl is caused to take 
successively into one of the corner recesses of the square block bearings, 
and give them du one traverse round the cylinder a quarter turn 
each, the action of which causes each roller to present another line of 
numbers of a higher consecutive count to the renewed traverse of the 
printing rollers, thereby enabling the ti length of paper pre- 
sented to their action to receive a continued and higher number, and so, 
by repeating the action before described until the four longitudinal 
grooves of numbered type have been ted, the four trave of the 
saddle piece and printing roller will have caused the running length of 
continuous paper to have received four times the amount of consecutive 
numbers such r would have received by the old arrangement of 
cylinder hereinbefore referred to in the ‘ore-recited letters patent. 

e saddle piece is provided with three sets of rollers, the first of which 
impresses subject matter on one side of the tickets, the second presses 
the other side ot ‘he travelling ribbon of paper or other material on the 
numbered ‘pe of the revolving cylinder, and the third prints a further 

t of su 











has an — and lower chamber conn by perpendicular air passag 
At the end or ends of the lower chamber is or are an upright air shaft or 
shafts, and centrally from the w chamber there extends upwards a 
perpendicular shaft or flue. Longitudinall within the lower chamber is 
placed a ae ha’ ets or nipples for orations therein ; this pipe is 
continued up one upright air and is connected by an india- 
rubber or other flexible tube with a gas burner or tap. Or one or more 
—_ atmospheric burners may be used instead of those above described, 
and a ball lever may be employed to turn off the supply of gas when the 
apparatus is out of the water or when the water is let off from the vessel. 


2683. M. H. Sync, London, ‘‘ Improvements in deodorising apparatus.”— 
Dated 10th September, 1872. - 
The object of this invention is to discharge measured quantities of 
ust or other pulverised deodorant into a pit or series of recep- 
tacles for excrement, and at the same time to prevent the disc 
apparatus from being tampered with. 
2684. W. R. Laxe, London, “* Burnishi: togra; &c.”—A communica- 
tion.—Dated 10th , 1873, - ™ 
The object of the said invention is the production of a hine which 
will give to Poor and other like articles a durable polished surface. 
This object is effected by the application of heat and friction to the article 
under pressure. The i itor uses a burnisher, a convex bed or 
roll, and a lamp or heater. 


2686. P. Micnartis, London, “ Capsuli: bottles."—A communication.— 
Dated 6th September, 1872. ” 








This invention relates especially to machines employed in the applica- 
tion to bottles of the capsules known as Becker's : tent cay a it 
the caps' of bottles 


may also be found —— wholly or in part to 
by other method e i ts consist, First, in certain means of 
appl and maintaining the necessary pressure on the cork, which is 
effected by means of a lever, ting a | pay ond by means of a suitable 
crank, lever arm, cam, or joint, and so that such pressure 
will be maintained by the position of such m at the completion 
of the act of pressing such cork. Secondly, in the use of a 5: older 
with a sli presser to retain and fix the ring over the capsule when 
placed in ti 
2689. J. Henperson, Gi , N.B., “ Cleani inters"ink and in distri- 
buting nelle bend rate 3 —_ F 

The features of novelty constituting this invention are—The panne J 
of the machine with a series of horizontal rollers, which are ca’ to 
rotate, the rollers to be cleaned being k in positi Pp 
stoppers, and so arranging the other parts of the machine that the rollers 
on cleaned roll over an incline from the first to the second and 
third rollers, after which they are ready for use. 


— = ©. Proctor, London, “ Spring hammer.”—Dated"11th September, 


8 

This invention consists of a cylinder in which is made to work a 
piston with rod to receive a hammer head; a spring is made to act 
against the piston (by preference a spiral spring, although an elliptical 
spring would serve); there is a plate on one end of the spri ainst 
which a set screw or lever is used to regulate the weight of the blow. 
The xp is actuated by one or more cams fitted on a shaft or spindle 
to which motion is communicated by means of a crank handle attached 
toa fly-wheel or a pulley driven with strap; a lever is fitted to lift the 
hammer out of gear. 
2703. J. Purtporr, London, “ Glueing.”—Dated 12th September, 1872. 

Keeping in a _ state ready for immediate use, and being equal if 
not superior to glue usually prepared by carpenters, joiners, &c., 
thereby sa the time of the workman, A. | frequently the great risk 
of setting the premises on fire by heating the glue. 
oe, = 0. Hae aang London, “‘ Telescopic or sliding appliances.” —Dated 

This consists of bars, rods, or tubes set up in frames and made to slide 
one within the other, to increase or diminish the length of the article. 


27 », Sa London, ‘‘ Compensating balances.”—Dated 13th Septem- 
This invention relates to improved pm ee of parts for effect 
the correct compensation of expansion an traction in bal te 


or 
chronometers and other timekeepers, the compensation being effected in 
the direction of the diamet: e balance, magnetic substances 





peer 











traction than a radius of that circle. The are arranged 

and nuts or slides for adjustment, and with screws for adjusting the 

timing weights. A ilar arrangement of parts is a to the 

pendulums of clocks and other timekeepers. 

2714, J. H. Jonnson, London, “‘ Portfolios.”—A communication.—Dated 
13th September, 1872. 





arrang ibject matter upon the surface of the ticket es 

the number. Each set of roliers may be supplied with one uniform tin’ 

of ink or separate tints or colours. After the printing of the ribbon as 

described, it is subject to the action of perforators or cutters that per- 

forate or sever the ribbon into tickets, either singly or into lengths. 

2723. H. A. WatKer, Manchester, ‘‘ Registering and checking the receipt of 
."—Dated 13th September, 1872. 

This invention in the First place relates to an apparatus used by the 
money-taker, and consists in the use of a tube or chamber fixed vertically 
or nearly so. Cheques placed in this tube and locked are withdrawn from 
the lower end by means of a sliding plate or extractor and pushed out 
through a channel or passage adjoining the tube. Near this passage a 
shaft provided with a number of arms is supported and held by a detent 
in such a manner that one of the = into the passage, and on 
a check passing through will be fo: aside, thereby turning the shaft 
th: h part of a revolution, while another arm enters the 
behind the check and takes the ition of the previous one, the inter- 
mittent revolving motion of the is transmitted by suitable gearing 
to a counting apparatus. Instead of the revolving t a rocking 
shaft ~., 7 A. ro = — shaft oar , A the 
= e ion by a spring and stop while a 
second arm is connected to a pawl working a ratchet wheel. If 
several tubes are employed they are mounted on a frame capable 
of revolving on a fixed centre so as to bring the lower ends of such 
tubes successively over the extractor and in line with the erg 
The checks received by the check-taker are placed in a hopper and fall 
through a channel or passage provided with a ee appereins, 
similar to that above described, into a receptacle below. e invention 
consists also in the use of an electric clock or indicator provided with two 
fingers for the indication of the units. One finger is worked from the 
money-taker’s and the other from the check-taker’s apparatus. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue CoNncILIATION BoaRD AND PUDDLERS’ WAGES—MASTERS’ 
PROPOSAL TO BE REGULATED BY THE DECISION OF THE 
NORTHERN IRON TRADE— UNSETTLED AND UNSATISFACTORY 
ASPECT OF THE MARKET—COMPARISONS BETWEEN PRICES OF 
ENGLISH AND AMERICAN IRON—DEMAND BY COLLIERS FOR 
ADDITIONAL PAY—FANCY PRICES OF PIG IRON—ENGINTERS 
AND IRONFOUNDERS: Mill and forge orders—-GENERAL IRON 
TRADE—THE GUN TRADE: The military and the birding branches : 
Foreign inquiries—THE VIENNA EXHIBITION. 
Last Monday the Iron Trade Conciliation Board met again in 
Wolverhampton. The men made an offer to accept a rise of 
1s. 6d. per ton for puddling, and 15 per cent. in the wages of mill- 
men and other operatives who are = by percentages. This 
was the men’s reply to the request of the masters, that inasmuch 
as they would not accept their employers’ — for a continu- 
ance of the — unprecedented scale of wages to the end of 
the year (if they p ae , then that they would themselves make 
an offer. As may be imagined, the men’s proposal was unaccept- 
able to their employers, who in their turn met it with a proposal 
to pay the same scale as might be agreed upon for the regulation 
of the northern iron trade by the Abitration Board in Middles- 
brough at the end of this week. The operative delegates met 
this with assertions that their class enjoyed privileges in the North 
of England which were not by the southern men, and 
that, therefore, the offer, unaccompanied with those privileges. 
would not ptable. The ters denied these premisses of 
the men, and no decision could be come to. The conference broke 
up after the delegates had promised to lt their tituents, 
and reply to the masters on Monday next. a 
Owing to the uncertainty brought about by this state of things, 
and more because of the very high prices, the iron trade 
sin toee = a very unsettled condition. y ae are too 

i court transactions, and the process of refraining from pur- 
chasing is being carried out by all 4 me of consumers, from the 
railway company down to the village blacksmith. Hence — few 
orders are The mills, however, continue fairly 
employed ing off the orders before in hand. Prices must 
come down at least £2 or £3 before any im ent can be 
looked for with confidence. This is clear from the indubitable in- 
formation placed at our disposal by the chairman of 











masters’ Association. That gentleman (Mr. G. J. Barker) had 
stated that prices of United Sates iron were under those of South 
Staffordshire, in the New York market, by £3. The statement 
was made at the meeting of the Iron Trade Conciliation Board on 
Monday. It was called in question by the union agent on behalf of 
the men, and the authority of a trade circular was adduced in proof. 
The chairman expressed an opinion that the figures in the circular 
carried their own refutation ; and has since then obtained from a 
shipping firm of the highest standing in the iron trade in Liverpool 
statistics which may be given as here: Merchant bars at works in 
Staffordshire, £14 10s.; freight to Liverpool, 10s,; freight charges, 
2s. 6d.; freight to New York, £1 2s.; insurance, 1s. 6d.; commis- 
sion, 6s.; duty, £4 14s. 7d.; total, £21 6s. 6d. Present selling 

rice of American merchant bars out of store at New York, 105 

ollars, or £18 17s. 6d.; selling price of American bars at works in 
Pennsylvania, 90 dollars, or £16 6s, 8d. Thus, even estimating 
bars at 30s. per ton under the prices quoted by Messrs. Barrows, 
which the operatives cite when they speak of a standard price, the 
difference against South Staffordshire is £2 9s. per ton. So long, 
therefore, as the Americans can get the iron made in their own 
country at from 50s. to 60s. under our own quotations, there is no 
probability of the maintenance of the existing quotations, 
much less their advance. Whilst this is the case, the offer of 
12s. 6d. a ton ae up to the end of the year is maintained 
by frequenters of ‘Change asin the highest degree liberal—one 
which the men would not consult their interests if they should 





ject. 

Until the decision of the men upon the masters’ offer is made 
known there is no likelihood of new business being done. The 
colliers have given notice of a rise of 1s. a day throughout most 
of the thick coal districts, but not in the Bloxwich or Cannock 
Chase neighbourhoods. It is asserted that a rise of 1s. will cer- 
tainly not be given by the masters. 

Business opened on Change in Birmingham to-day (Thursday) 
unsatisfactorily, The tendency of the money market, and the 
impossibility of obtaining quotations from finished ironmakers 
upon which engineers and merchants can do business more 
than a week ahead, put almost an entire stop to trans- 
actions. There were a few sales of sheets and ,plates 
effected, but they were for very small quantities, and for 
immediate delivery. Such firms as Messrs. Baldwin, of the 
Wilden Ironworks, together with the Hope Company, would not 
accept orders for their B. singles under £22, and second-class 
makers who are tolerably well under orders, declined to sell at 
less than £20. A few tons of bars were to be had from first-class 
firms at £14 10s. Other firms of the same order declined to quote 
any prices—the orders, if customers would give them out, must be 
subject to the prices at the time of delivery. 

Pig iron was offered both by makers of this district and also by 
representatives of firms in Lancashire and Cleveland. The prices, 
however, were what the proprietors of mills and forges regard as 
fancy prices, and they decline to purchase at them. The same 
firms are behindhand in their deliveries of iron some time ago 
sold. If, therefore, they should now book orders, it will be to the 
further delay in the execution of old contracts, for the make is 
still comparatively restricted for want chiefly of sufficient fuel. 
The firms who are using foundry iron are taking large quantities, 
and they were to-day pressing agents to deliver with greater regu- 
larity. Such firms are generally very full of work. The activity 
before reported in heavy water and gas pipes continues, and ex- 
tensive millwork is in hand to be used in the making of iron and 
steel in other countries, and by new firms abr One firm 
(Messrs. Roberts, of Swan Village) is busy upon large mills for a 
new iron and steel making company at Rotherham, 

The high prices have thrown a wet blanket over the market for 
general iron goods. 

In the gun trade inquiries for military work are inthe market, 
pay having their rise in the Spanish difficulty. Nothing, 

owever, has yet transpired as to quantities. The idea seems to 
have been to ascertain who had stock to dis of, so that in case 
of a sudden demand the ies through whom orders come 
might know exactly the position of the trade as regards imme- 
diate supply. Birding work is not at present in heavy demand ; 
very few specifications have been placed during the past week. 
The demand for common work for home trade was almost entirely 
topped by the imposition of the gun tax, and this branch has yet 
to receive another blow by the legislation respecting the shooting 
of wild birds. The demand for powder-flasks and shot-pouches 
for the home trade, which has suffered in like manner, will be still 
further affected. Gun implements are in very good demand. 
There are rumours of wages demands, and this and other causes 
make master gunmakers reluctant to accept orders at present. 

The Patent Nut and Bolt Company have shipped specimens of 
their goods for the Vienna Exhibition, and a splendid collection of 
the art metal products of Messrs. Elkington will be shown in the 
Birmingham department there, 








NOTES FROM LANCASHIRE. 
(From our Manchester Correspondent.) 

THE IRON TRADE: Falling off of new business—PRICES UNALTERED 
—SHIPPING ORDERS AND THE LABOUR QUESTION—POSITION OF 
AFFAIRS IN THE IRON MANUFACTURING DISTRICTS — CONTINUED 
LIMITED OUTPUT OF COAL — THE MINERS AND THE SPECIAL 
RULES, 

TuE iron trade of this district has, during the past week, been 

again wanting in animation, and very little new business has been 

done on the Manchester Exchange. The unsettled state and down- 
ward movement in the Scotch market has had a prejudicial effect 
here, and buyers thinking that lower prices are probable have been 
buying simply to cover their immediate requirements. Makers, 
however, have not as a rule shown any disposition to force sales, 
as the supply of pig iron available is comparatively very small. Mer- 
chants who bought pretty largely at low rates are in some cases 
willing to make concessions in order to secure large orders, but the 
current quotations remain firm, without any alteration, No. 3 
foundry pis iron being quoted at from 128s. 6d. to 130s. per ton for 
delivery here. Cold blast iron is very dear, and makers are already 
fully sold over the next quarter. In manufactured iron prices are 
generally firm, without any quotable alteration, although there are 
sellers who would dispose of parcels for a trifle less money. 

Crown bars are quoted at £14, plates at £17, and sheets at about 

£21 per tov. 

A few inquiries on shipping accounts are coming to hand, and it 
is probable that a very fair amount of business might be done in 
that direction, but ironmasters, in view of the labour complica- 
tions looming in the future, are cautious as to entering into long 
contracts except under special arrangements as to prices and 
deliveries. 

In the various iron manufacturing districts both of North-West and 
South-West Lancashire great activity continues. Althoughfew new 
orders are coming to hand, and makers in many cases are working 
on old contracts alone, there are sufficient orders on the books to 
afford employment for some time tocome. The smelting furnaces 
are very busy, and in the neighbourhood of Barrow several new 
ones will shortly be blown in. The manufacturs both of iron 
and steel are very brisk, and the rolling mills are full of wok. 
Theengineers are also actively employec, although the stand taken 
by the men on the question of overtime has prevented several 
good foreign contracts being entered into, The steel wire and 
railway rolling stock works, the foundries, and all the branches of 


| the finished iron trade, are fully engaged, and in the shipbuilding 


the Iron- and the improbability of any imm 


trade more orders are coming to hand. 

Although at some collieries a slight improvement in the pit has 
taken place, there are still eral complaints of the serious 
limitations of the output, and at t= the pits, the canal 
wharves and railway sidings are full of boats and wagons waiting 
for their loads. With the heavy a of the iron trade, 
iate increase in the supply, 


PE on 


Fe SP: 


> 


— 











138 


Marc 28, 1873. 














prices of fuel for manufacturing purposes remain very firm, but in 
the house coal trade some little ease may be shortly expected. 

The men are watching very jealously the special rules now 
being posted at the various collieries, and at one pit a misunder- 
standing respecting one condition caused them to come out, but 
they returned on the following day. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

GENERAL REMARKS ON THESTATE OF TRADE : Incidental conclusions 
—ACTIVITY OF THE HEAVY TRADES—THE SUPPLY AND PRICE OF 
FUEL: Meeting of steel manufacturers: Bessemer steel—SLACKEN- 
ING OF THE CUTLERY TRADES. 


Up to the present time the whole of the Sheffield trades have been 
fully engaged on orders received some time back, a large proportion 
of which has been executed under conditions which have rendered 
profit extremely small—in many instances purely insignificant. 
This is the case with most of the smaller and less important 
industries, but the same remark is by no means applicable to 
those concerns where workmen are counted by the hundred or 
thousand, and where the business status some year or two since 
was such as to enable long forward contracts for fuel to be secured. 
Here the profit has been large—in a few instances enormous— 
but even upon these leviathans the price of fuel and of 
raw materials is beginning to tell, and dividends next 
year will not improbably be of much less magnitude. 
Not that there is so far any serious diminution of the 
briskness hitherto prevalent, except in some of the cutlery 
branches. These, however, are no longer of that importance they 
once were, and the prosperity or otherwise of Sheffield is deter- 
mined by industries other than cutlery manufacturing, notably 
the heavy iron and steel works located at the east end of the 
town. These now render Sheffield prosperous, and should they 
become slack the effect will at once be felt in a corresponding 
degree. 

The armour plate mills, rail and tire mills, and engineering de- 
partments, are all well employed, and I also hear of some heavy 
orders being in course of execution for heavy boiler plates, shields, 
casemates, and marine cylinders, cranks, and shafts. 

For rails, crossings, fish-plates, and other railway permanent 
way requisites, there is a well-sustained demand, emanating prin- 
cipally from Russia. That empire is, as I took occasion to remark 
some weeks since, our best customer for rails, and has been so for 
some years past. In a proportionately less degree Italy, Sweden, 
Denmark, the United States, Canada, Brazil, New Zealand, and 
Australia, are taking moderately good consignments of steel rails, 
very few iron ones being now made. Springs and buffers are in 
good request. 5 

Fuel ‘le manufacturing purposes is in fairly plentiful supply, 
but prices are nominally no lower, although I hear of instances in 
which good orders are securing reductions. At Barnsley the 
agents have put up steam coal 3s. or 4s. per ton. Coke is not 
dearer, and house coal is, if anything, to be had at lower rates. 

A meeting of the Sheffield Steel Manufacturers’ Association was 
held at this town on Thursday last, for the general purposes of 
the Association. Amongst other matters, a code of rules was 
drawn up and adopted, and a managing committee of the Asso- 
ciation was appointed. It was also mentioned that the price of 
steel should advanced without delay, owing to the increased 
cost of production, that step having been taken (as mentioned in 
your columns at the time) some weeks ago by a number of firms 
in the trade. Bessemer steel continues in great request, its ap- 

lication to new purposes being almost weekly extended. It can 
be produced so much cheaper than cast steel made in the old 
way, and yet is so tough and endowed with so many of the 
virtues of best cast steel, that there is no wonder that its use is 
becoming pretty nearly universal. For cast, spring, shear, and 
other steel there is a large and steady demand. 

The cutlery trades are at present somewhat slacker, several of 
the most eminent firms being very much less active than they were 
some months back. It cannot be said that they look upon inac- 
tivity, or even comparative inactivity, with alarm, but on the con 
trary they hail with pleasure the eee of declining brisk- 
ness, believing that a dull, or moderately dull, state of trade will 
afford them relief from the almost incessant agitations of the men, 
and must of necessity bring down the price of fuel to something 
like its normal condition. These hopes are shared by most manu- 
facturers outside the cutlery trades. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE GLASGOW IRON MARKET: Great decrease in the price of war- 
rants: Temporary disorganisation of the trade: Irregularity in 
the quotations of makers’ iron: Decrease in the shipments and 
accumulation of stocks: Continued inaction in the manufactured 
iron trade—THE COAL TRADE: Unbroken prosperity : Signs of 
fresh speculation : Miners demanding another advance in their 
wages : Conference of delegates. 

In my letter of a fortnight ago a gradual decline in the prices of 

pig iron was anticipated, but the anticipation was not confirmed 

during the week immediately following. In that period several 
fluctuations did indeed take Feey but the figures speedily rose 
to the point from which they had fallen, It now appears that the 

srices were maintained artificially by a number of operations 
Covent what was warranted by the actual state of the market, 
and the consequence has this week become apparent in a partial 
panic. The prices fell so —, in the course of the past week 
that warrants were selling 18s. 9d. cheaper on Monday than on 
Tuesday week, and the whole trade has become temporarily 
paralysed. The market opened on Friday at about 126s., but 
speedily flattened, and sellers were so anxious to do business that 
during the afternoon the price touched 120s., rallying to the 
extent of 2s. 6d. before the close. There was a fair demand at the 
commencement on Monday at 124s. and 124s. 6d., but a similar 
desire to dispose of stocks as on Friday took hold of sellers, and 
an unusually large business was done down to 117s. 6d., and the 
market closed firmly at 118s. 6d. On Tuesday there was an 
advance to 122s., and after several fluctuations the closing price was 
120s., about which figure it now remains. It will readily be under- 
stood that the market has been characterised by a great deal of 
excitement, and all branches of the trade have, for the moment, 
been more or less disorganised. 

A fall of from 18s. to 20s. ved ton in the prices in the course of 
seven days is a thing that is far from usual, and a day or two must 
now elapse before dealers will be able fully to realise their position. 
The decline is, of course, regarded rather as an advantage than 
otherwise by all who are not interested in ing sales of the raw 
material, but the demand was so much diminished by the long 
continuance of extreme rates, that, with the most favourable cir- 
cumstances, it will take some time to recover itself. 

It would serve no good purpose to give quotations of makers’ iron 
here this week; indeed they are so irregular as to render it next to 
impossible to do so. It is confidently expected that orders which 
have long been kept back until prices should fall will now be 
given in large numbers, 

The shipments of pig iron during the past week amounted to 
12,039 tons, being 2537 tons less than in the previous week, and 
440i tons below those of the corresponding week of 1872. I find 
on reference that in the mding week of last year not a 
single ton of Middlesbrough pig iron was imported at Grange- 
mouth, so that the 990 tons importd last week are all an increase 
while, at the same time, they are less by 740 tons than those 
the previous week, It may be noticed with reference to the ex 
ports from Scotch that since the Ist of January they have 
reached 126,708 tons, showing a decrease of 28,533 tons as com- 

with the same period of 1872. 
I should likewise not omit to notice that the stores of iron, 


which had become very low, are already beginning to increase» 
and this will, no doubt, continue, as the production at present is 
known to considerably exceed the demand. : 

Those engaged in the sale of manufactured iron complain that 
sudden variations like that which has just occurred are very 
damaging to the trade. All the branches of this trade remain 
nearly as inactive as formerly. 

The prosperity in the trade has so far gone on without a 
break, and for some valuable sorts, icularly gas coal, even 
higher prices than hitherto are being obtained. As illustrative of 
the walle of malting long contracts, it may be mentioned that 
one of the largest oil manufacturing companies in the west of 
Scotland has for years been receiving shale at 28. 9d. 
ton, and a number of years have yet to run before the contract 
will expire. 

In some parts of Ayrshire the miners, who are now in receipt of 
8s. 6d. per day, have made a demand for an additional shilling, 
and it is said there is a probability of its being granted. 

At a conference of miners’ delegates, held in Glasgow on Tues- 
day, it was reported that in the hall district numbers of 
the men were unable to work more than three days per week, 
in consequence of a scarcity of wagons to relieve them of the 
mineral. 

In the eastern mining counties orders for coals are ually 
getting fewer, but a slight improvement in the shipping trade 

eeps up the prices, There are various indications of increased 
mining speculation, such as the construction of railways and the 
building of miners’ houses, and at the Lochgelly Ironworks one 
of the furnaces is being raised from 45ft. to 70ft., and otherwise 
improved, 








THE CLEVELAND DISTRICT, 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: Prices easier ; Gloomy forebodings: 
THE MINERS, THE BLAST FURNACE MEN, AND THE IRONWORKERS’ 
WAGES—THE IRONWORKERS AND THEIR WAGES—THE STRIKE 
AT Messrs. BELL BROTHERS’ WORKS—THE COAL AND COKE 
TRADES. 

THE cloud which is now hanging over the Cleveland iron trade is 
darkening, and unless the men employed in all the branches of the 
staple industry who are applying for more wages come to some 
terms with the masters, the whole trade of the North of England 
will be paralysed. There was a good attendance on ’Change at 
Middlesbrou h on Tuesday, but very little business was trans- 
acted, Small holders of pig iron had become alarmed at the fall 
of the Glasgow market a few days previously, and were disposing 
of No. 3 at about 115s. per ton. Makers, however, were firm, 
and would not accept orders at less than the list quotations 
based upon 120s. to 122s. 6d. per ton for No. 3. The deliveries 
of iron are very heavy. Although many buyers are holding back, 
there is a good demand, and inquiries are numerous. In the 
manufactured iron trade there is no change. It is expected that 
the Cleveland ironstone miners, who have been refused the ad- 
vance of 2d. per ton, will either strike or will matically 
restrict the production of stone to such an extent that the mine- 
owners will have to lock them out altogether. Should either of 
those alternatives be adopted, work throughout the north will be 
stopped at once, as there are no stocks. 

On Tuesday the blast furnace owners of the North of England 
held a meeting at the Royal Exchange, Middlesbrough, to con- 
sider the application of their men for an advance of wages. There 
was a large attendance of masters and managers. I understand 
that the applications were not uniform for an advance equivalent 
to 25 per cent., neither had the whole of the owners received 
notice from their men. The subject was fully discussed, and it 
was resolved, “That the advances of wages ded 





rously to the men, but it is necessary that there should be a brisk 
trade at current rates to make up for this. Little is done in rails 
under £12, and if coal maintains its rate a higher price for mod 
rate quali’ y be expected. Mr. Crawshay, in common with 
many others, must have suffered largely by the strike, on account 
= ipally of the number of men retained at unremunerative 

ur: there was a large number of men at work at Tredegar, still 
more at Dowlais and at; Plymouth, and it will be scarcely credited 
that throughout the strike no less than sixteen hundred men were 
employed at Cyfarthfa. rhs 

ae en still hold out. The obstinacy of Welsh litigants 
is proverbial, but I ine that that of Welsh colliers will eclipse 
this, The strongest inducements have been held out for them to 
return, but without effect. The last meeting broke up with 
strong dissent, though an offer was made by the company to the 
men of three days’ reduction. Mr. Brogden’s works at Maesteg 
have benefited by the strike in some respects: a large number of 
skilled workmen from the various ironworks in South Wales have 
found their way there. The Blaenavon men are working well, 
and have made a large output. The Blackwood colliers are agi- 
tating for an advance. There was a large meeting of “‘1] "on 
Friday, when it was determined that a deputation should wait 
upon the masters with a view to ascertain what advance they were 
likely to give. 

A sin accident is reported from Blaenavon. A young man 
was discovered in one of the tubes of the blast furnace quite dead. 
How he got there is unknown. The new coal speculation, the 
Newport Abercorn Black Vein Steam Coal Company (Limited) is 
in a flourishing state; a large number of applications have been 
received too late for allotment; the latest quotation is 24 to3 
premium. . 

Coal-mining is vigorously carried on. Nearly a dozen new 
speculations are now afloat, and old measures, such as the Risca, 
are to be worked more energetically, new shafts sunk, &c. It is 
not generally known that this fine old working has changed hands 
of late. 

Yellefsens quotations :—Cardiff and Rhondda Merthyr smokeless 
steam coal, large colliery screened, 23s. 6d. ; Hirwain, upper four 
feet, 22s. 6d.; Wills Rhondda Resolven, 23s, ; No. 3 Rhondda, 
22s. ; No. 3 Rhondda coke, 42s. 6d. ; free on board at Cardiff. 

Pig iron is in great request, but ore is only slightly in demand, 
that is, as regards North of England. Spanish still finds 
purchasers, eel i oleae : 

The arrangements as regards native iron miners is being carried 
out. Most of them will resume work as colliers. Different tools 
are required, and these are being supplied as quickly as possible. 
The Landore Works sent off upwards of 1200 tons steel rails to 
New York last week, but it is only from a few iron works that 
anything like quality has been forwarded. Crawshay figures for a 
despatch of 100 tons bar iron, and Booker for a quantity of sheet 
iron to Holland. 

The Ocean Steam Coal Co. (Powell Duffryn, Cory and Llelly 
Shenkin) have sent large quantities of coal foreign this week, and 
the house demand is well sustained. 
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amount to as much as can reasonably be expected, a that as to 
the extra time demanded, no change can be made,” 

As the month is drawing to a close the ironworkers of the North 
of England are talking abont their wages. With the end of 
March the arrangement as to wages made by the board of arbi- 
tration terminates, and the men expect an advance, The masters 
have already held a meeting, and have agreed “that the condition 
of the trade does not warrant any advance upon existing rates, 
They are willing, however, that the wages now paid shall continue 
for three, six, or nine months, as may be mutually agreed upon 
between the masters and men.” From all I can learn, I believe 
the men will pay little heed to the board of arbitration or the 
masters unless they obtain an advance. 

The strike of Messrs. Bell Brothers’ men at Port Clarence, 
perry wanes <4 to which I briefly alluded last week, was a 
most shameful proceeding. Because the masters declined to 
discharge a labourer who had had a private quarrel with 
some of his Irish fellow-workmen, the whole of the Irishmen 
employed at the blast furnaces—about 400—struck. The firm 
culleting serious loss and inconvenience, availed themselves 
of the Criminal Law Amendment Act, and had several of the 
Irishmen apprehended. On being brought before the magistrates 
they promised to return to their work at once. They did so, and 
it might have been expected that the matter would have rested 
there, especially as the firm had withdrawn from the case. On 
Saturday, however, the whole of the Irishmen gave in their notices 
of their intention to leave in a fortnight. As a matter of principle 
the firm will not dismiss the labourer, and have given notice to the 
Irishmen that when they cease wurk they will have to vacate the 
houses belonging to the firm which they occupy. The iron trade and 
the public generally appreciate the determined attitude taken by 
Messrs. Bell Brothers. Should the Irishmen abide by their noti 
about seven hundred men will be thrown out of employment, an 
a large blast furnaces will be standing idle at serious loss to the 

rm 


Nothing further has transpired respecting the strike of iron- 
moulders at Messrs Hopkins, Gilkes, and Co.’s engineering works, 
Middlesbrough. The foundry is still laid in. 

— is a better supply of coal and coke, but prices continue 
igh. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

AFTER THE STRIKE: Condition of the ironworks : Steady efforts in 
resumption of business: Little results — GENERAL SURVEY OF 
TRADE PROSPECTS — NUMBER OF MEN AT WORK — STRIKE AT 
RuyMNEY—MkR, BrRoGDEN AND MAESTEG WoRKS, BLAENAVON 
— AGITATION AMONGST THE BLACKWOOD COLLIERS — FATAL 
ACCIDENTS — NEW PUDDLING MILL AT LLYNVI — ACCIDENT AT 
BLAENAVON—-THE Newport ABERCORN CoaL Company, RIsca 
COLLIERY—-TELLEFSENS QUOTATIONS FOR COAL—GREAT DEMAND 
FOR PIG IRON—SPANISH ORE IN REQUEST—THE LANDORE WorkKs, 
CRAWSHAY AND BoOKER—THE COAL SHIPMENTS. 

THE process of getting intotrack is again going on steadily at nearly 

all the ironworks, but the labour is t, and there are no results 

apparent yet of any importance. e great furnaces at Ynysfach 
are as silent as they have been this last month, and even the mills 
at Cyfarthfa are quiet. Coal is pouring in steadily from all the 
collieries, but it will be some time before there i enough for the 
uirements, It is possible a furnace may be put into blast 
week. One is now at work at Plymouth, and two more 

are expected to follow in a few CS Dowlais presents a better 
appearance than anywhere, but Ebbw Vale is the first to figure in 
exports, having sent off some rails last week. At the lowest 
casielios it will be months before the works are in the condition 
they were prior to the strike, and if trade should flag, serious 
losses must ensue. It must not be forgotten that before the close 
of the year, a ee se £7 or £8, various 
contracts were taken which could not afterwards executed. 

Mr. wshay, in one of his interviews with his 

said that he wanted six weeks to clear off these orders. I 








of six weeks at a reduction, six days have been given very gene- 
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66ft. spans, 160ft. \bowstring, and the 27ft. spans are on a | 


THE TAY BRIDGE. curve also of 20 chains radius, forming nearly a quadrant 
We make no apology to our readers for this week | of a circle, the length being about 2000ft. This long curve 
devoting all our cut pages to illustrations of the most | is necessary to bring the bridge—which runs nearly due 
important civil engineering work now being carried out in | north—at right angles across the river into the town, 
Great Britain. Indeed, the magnitude of the bridge, and | alongside the Caledonian Railway. 
the novelty and ingenuity of 
the means employed in its 
erection, entitle it to take 
rank with the most interesting 
civil engineering works ever 
carried tocompletion, The Tay 
Bridge will be, when finished, 
the largest iron bridge in the 
world. Since the town of 
Dundee has grown to its pre- 
sent manufacturing impoct- 
ance, the great want of a 
bridge to connect the existing 
North British Railway system 
in Fife directly with the town 
of Dundee has been severely 
felt. At present the whole of 
the coal, goods, and passenger 
traffic coming by the North 
British line has to beconveyed 
across in steamers to Tay 
Port, and thence over the 
Caledonian Railway to Dun- 
dee, involving not only great 
expense for maintenance, but 
frequent delaysfrom the enor- 
mous accession of traffic, and 
the stormy winter weather. 
The bridge will cross the 
river about one and a-quarter 
miies west of Dundee, and 
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| 
river and docks. This bridge 
when completed, and the 
Forth Bridge—for which the 
bill is now in Parliament— 
from thedesigns of Mr. Bouch, 
will connect London by a 
direct route with Edinburgh, 
Dundee, and the northern 
Scottish towns, being a con- 
tinuation of the North- 
Eastern and Great Northern 
systems. This route will 
effect a saving of about twelve 
miles compared with the 
London and North-Western 
and Caledonian systems, be- 
tween Dundee and London, 
and between Aberdeen and 
Edinburgh, there will be a 
raving in distance of 26 miles; 
and the Tay Bridge alone will 
be the means of bringing the 
enormous coal-fields of Fife- 
shire into direct communica- 
tim with Dundee, adding 
very much to the importance 
cf the latter as a shipping 
port. At present sufficient 
coal cannot be brought for- 
ward to load the outward- 
bound jute ships, a great 
many of which have to go to 
Newcastle for outward car- 
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goes. 

The total length of the 
bridge from shore to shore is 
10,320ft. Commencing from 
the south, or Fife side, there 
will be three spans of 60ft., i 
two of 80ft., twenty-two of i ) 


120ft., fourteen of 200ft., six- : : 
| 


66ft., one of 160ft., and six of 
27ft. The first three spans 
(60ft.), south side, are on a 
descending gradient of 1 in 
100, the two 80ft. spans are 
level ; the bridge then rises 
with a gradient of 1 in 353 to 
the centre of the 200ft. spans. 
It again descends with a 
gradient of 1 in 73°56 to the 
north shore, passing at a 
height of about 18ft. over 
Magdalen Point and the 
esplanade now being con- 
structed. 

The bridge thus comprises 
eighty-nine spans, and at the 
commencement on the south 
side the rails are 78ft. above \ 
high water, running over the tops of the girders as| The greater part of the piers are built of brick, varying 
far as the 200ft. spans which cross the navigable | in diameter from 6ft. to 15ft. Fig. 1 shows the elevation 
channel of the river. Over these fourteen spans the | and section of a pier 9ft. 6in. diameter at the water-line, 
rails run on the bottom of the girders, giving a clear | supporting the 120ft. a. Fig. 2 shows the elevation 

cheadway of 88ft. above high water. On reachi g the | and section of a pier 13ft. Gin, diameter at the water-line, 
120ft. spans on the north side, the rails are in on | carrying the 200ft. 

the top of the girders, which is continued, with the The method of building the piers and sinking them to 
exception of the 160ft. bowstring span, to the north | the foundation is ied out in a novel manner, and 
shore. From the south side the first five spans are on ially adapted to rivers having strong currents, and with 
acurve of twenty chains radius. The bridge then runs | little soil overlying the rocky bed—which here in one case 
straight across the river as far as the end of the sixteen | did not exceed 4ft.—prohibiting’ the use of timber staging, 
120ft, spans on the north side; thence the whole of the ' as heretofore used for such structures 
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The piers are first built up to the height of 15ft. on the 
foreshore on a temporary basis of concrete, the girders 
carried by the pontoons, shown in Fig. 3, are floated over 
the pier, and with the falling tide are left hanging to the 
pier by brackets, the pontoons being floated away and 
moored in the harbour. The pier is then built up to such 
a height that when resting on 
the bottom in its permanent 

ition the top will be above 
ow water. The girders, on 
which are resting the hy- 
draulic rams for lowering the 
pier, are then connected by 
the wrought iron lowering 
links with the base of the 
pier. The pontoons are floated 
underneath the girders, and 
the whole pier floated from 
its temporary. resting place at 
high water and towed out to 
its permanent position. 

The first caisson piers a8 
far as No.9 pier were com- 
posed of two cylinders built 
on the shore, floated, and sunk 
separately, but owing to the 
great difficulty experienced in 
keeping them level during the 

rocess of sinking, on account 
of the small bearing surface 
of a circular base, and the 
frequency of large boulders, 
this form of construction was 

superseded by combining the 
two cylinders into one base, 
having long straight sides 
with circular ends; this plan, 
suggested by Mr. Paterson, 
completely overcame the diffi- 
culties, ‘as may be seen from 
the fact that three cylinders 
capsized before No. 9 pier 
was reached, but no trouble 
has occurred since. 

Before going further we 
must describe the apparatus 
and connections which were 
designed and patented by 
Mr. Austin for the occasion. 
As shown by diagram Fig. 3, 
it will be seen that the 
wrought iron base of the pier 
is provided with vertical sus- 
pending bars 9in. wide by 
lin. thick. To these are con- 
nected a pair of balancivug 
crosshead plates by a central 
bolt 2tin. diameter; the hy- 
draulic rams are similarly pro- 
vided with crosshead plats, 
and the upper and lower 
sets are connected with the 
wrought iron links already 
mentioned. The hydraulic 
rams have a stroke of 12in., 
and the links pass through 
slotted holes in their bases. 
These links, composed of 
wrought iron bars 6in. wide 
4in.and lin. thick alternately, 
in 4ft. lengths, are perforated 
with holes ljin. diameter 
12in. apart, corresponding to 
the stroke oftheram. In the 
first place, the weight of the 
pier is carried out on steel 
pins lin. diameter passed 
through the holes in the 
links, and resting in bearings 
provided on the bases of the 
rams. The whole mass is 
then towed out at high water 
to its place, the pier being 
then submerged to the extent 
of 8ft. only. The pontoons 
are securely anchored, and 
the lowering commenced. To 
begin lowering, the cross- 
heads on the rams are con- 
nected by pins with the links 
at the top of the stroke. The 
hydraulic force pump — of 
which there is one on each 
pontoon, vide Fig. 3—with 
a few strokes raises the 
pier about jin.,so that the 
weight is no longer on the 
steel pins; they are then 
drawn out and placed in tLe 
link holes 1ft. higher up ; 
by means of a suitable a- 
rangement of cocks the water 
is let out of the rams, first 
on one side then on the other, 
and the pier lowered until the 
steel pins again rest on their bearings. The crossheads 
are oe disconnected, and the rams pumped up again to 
the top of the stroke. Links, which are 4ft. long, are added 
as the lowering proceeds, and the whole apparatus is under 
such control that the time taken in low lft. is only 
4} minutes, In the diagram the ram is at its stroke 
downwards. ; 

The heaviest piers floated out weighed 145 tons,and were 
lowered by six hydraulic rams. The lowering takes place 
during the ebb tide, and a little before low water the Fad 
is grounded—the exact position having been ascertained by 
sighting lines from the shore, and a measuring chain from 
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the last pier. ing the last half-hour of the ebb tide the | brickwerkcarried up to about 6}ft. above high water level. spans, carrying the road on top, are constructed as show . 
pier resting on the bottom of river is carefully watched | It will be meee i Fig. 4 thatthe two circular shafts in Fig. 5. These girders, whic: 1 are 129ft. long and 16ft 
with a spirit level, and any tendency to sink into the | are connected with an arched passage immediately above Gin. deep, are placed 9ft. 3in. apart, centre to centre, the 





bed of the river unequally is checked by the hydraulic | the working chamber, this being provided to give room for top and bottom booms being substantially braced with 
rams being pumped up on the lower side of pier until the | packing the concrete under the broad flan, During | angle irons. The roadway is carried by cross sleepers 
settlement is equal. en the pier has fairly settled the | the pro, of the pier downwards it is steadied by means | 12in. by 9in., placed 3ft. As has already been ex- 





links are disconnected above water and the pontoons floated | 
away, the links being recovered by a diver. In three cases | 
a heavy gale arose during the operations, which had to be | 
suspended. The pontoons, however, rode out the heavy | 
sea without damage. 

The construction of the double or combined piers is as 
follows, vide Fig. 4, giving half elevation and half vertical | 
section, showing the men excavating the foundation :—A | 
wrought iron base 3ft. high, 22ft. 7in. long, and 10ft. 6in. | 
wide, with flat sides and circular ends, is laid on a concrete | 
foundation on the foreshore dry at low water. This is 











































































of two hydraulic telescopic legs. These are placed on the 
south side. From the last pier finished heavy chains are 
connected with the pier being sunk, which, with the hydrau- 
lic legs, effectually steady it durixg sinking. The oper 
structure consists of lattice girders continuous over four 
spans, each set being provided with its own fixed and 
expansion bearings. sh ee of each are calcu- 
lated to carry a rolling load of 1} ton per foot run besides 
their own weight and planking; and when sag ag this 
load no part of the iron will be strained more than four 


tons per square inch. The spans are erected and/|p 
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surmounted by a conical cast iron 5ft. length, provided 
with a broad top flange 2ft. 6in. wide. is forms the 
working chamber during the time of sinking the pier. On 
the broad flange the brickwork is carried up in two circular 
towers 9ft. 6in. diameter, surrounded with cast iron 
cylinders of jin. metal in four segments, each tower having 
a shaft left open 4ft. in diameter in its centre. The brick- 
work is carried up inside the cast iron caissons, a space of 
2in. being left between the brickwork and the castings, 
which is filled in with cement grout, the castings being 
carried up to low water level. After the piers are in posi- 
tion temporary cast and wrought iron caissons are put on 
to about 6ft. above high water, the brickwork being also 
carried up until sufficient weight is obtained to prevent the 
pier floating when filled with air during sinking to its 
permanent foundation. Two air bells are fixed, as 
shown in Fig. 4,0n top of the caissons with pumps and 
engines attached. Air ispumped into the pier until the bed 
of the river is dry inside, and the excavation is carried out 
in the ordinary manner, the soil being sent up to the top 
through lock shoots in the air bells. The man shown in 
the section of the bell operates the soil shoot on the inside, 
it being closed by a door inside and outside. These air 
bells having to be shifted from pier to pier by a crane 
working on a barge, were designed by the contractors 
specially for the work. Lightness being a great object, 
they are, with the exception of the doors and shoots, 
made of wrought iron, and have answered the pur- 

admirably, each bell with its accompanying 
Sethe and engine weighing only six tons. It will be 
noticed that the. 3ft. wrought iron and 5ft. cast iron 
ve are hollow, making a working chamber 8ft. high, 
sufficient for twelve men to work. As soon as the pier is 
sunk to its permanent foundation, concrete, in the a: 
tion of one of cement to four of broken stone and sand, is 
sent in under air pressure filling the work chamber, the 

carrying the brickwork Lag wre | packed and 
run in with cement concrete. The are then filled up, 
the air bells and temporary caissons removed, and the 
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riveted complete on the jetty, and temporarily planked 
along the bottom. As soon as the piers are at the 
height of 64ft. above high water the span that has 
been erected on the jetty is floated out on two barges, 
and deposited on the piers at high water. Four spans are 
successively carried out. Hanging scaffolds for the brick- 
layers are attached to the bottom booms of the girders 
round each pier. The girders are then lifted 2ft. at a time 
over each pier by hydraulic jacks. Brickwork under- 
pinning is built up on the centre of each of the cylindrical 
portions of the pier, and as soon as sufficiently set the 
girders are lowered down on to it. The yap jacks 
are then removed, and the pier built up to the level of the 
girders. The brickwork is built with Portland cement, in 
the proportion of one of cement to one of sand; and such is 
the stre of the brickwork, that after a few months 
those cylinders which — after being floated on to the 
foreshore, could only be broken > by blasting. The spans 
being planked throughout at the bottom, form ample 
stowing room for bricks, cement, and hoisting machinery, 
the vessels being unloaded direct on to the girders. Be- 
tween every set of four spans there of course occurs a gap. 
As soon as the spans on either side of the gap are up to 
their permanent level, the girders to fill the gap are lifted 
separately into their places, ‘The lattice girders of the 120ft, 





a 

| plained, the roadway over the 200ft. spans runs along the 

Cotes of the girders (see Fig. 6). It is carried by iron 
cross girders placed 5ft. apart, as shown in the cross 
section, the rails being carried by 14in. longitudinal 
sleepers. The booms throughout are of the trough section, 
varying in width from 12in. to 2lin. The struts through- 
out the 120ft. and 200ft. spans are of H section, those in 
the 66ft. spans being channel section. The piers carrying 
the 66ft. spans round the curve on the north side are on a 
different system. Each pier is composed of three cast iron 

iles, as shown in Fig. 7, page 200. Two of the piles are 
vertical, and are placed Ofte — immediately under the 
girders. The third pile is a raker, 


with a batter of 1 in 3, 
and placed on the outside of the curve. According to the 
height, the piles vary from lft. 4in. to lft. 8in. dia- 
meter of cast metal lin. thick, braced together with 
horizontal and diagonal braces connected to the cast iron 
piles by lugs and bolts 1din. diameter. The piles are sunk 
on the plan invented by Mr. Brunlees, namely, by pump- 
ing water through the pile, which has a large base, 3ft. 10in. 
diameter, bolted on to the bottom of the pile, provided 
with a hole in the centre and teeth on its bottom surface, 
the pile being guided by a wrought iron staging provided 
with revolving gear for turning the pile whilst being 
pumped through. Every sixth pier is a double one in ele- 
vation. The deepest part of the river occurs at No. 20 
pier, about 2200ft. from the shore, the last one floated out 
on the south side ; the depth of water at this point is 25ft. 
at low water spring tide. The bed of the river drops with 
a nearly uniform slope, and is composed of hard red 
clay overlying the red sandstone rock, the clay being 
covered with shingle and large boulders, varying from 6in. 
to 2ft. thick. The foundation of the piers is made on the 
rock, which is levelled before putting the concrete in, or in 
the red clay, varying from 10ft. to 13ft. under the bed of 
the river. From No. 21 pier the bed rises abruptly, form- 
ing the tail of a large sand bank ; No. 24 pier coming in 
a depth only of 5ft. at low water. From here to the north 
side the bed is entirely of sand, overlying the rock or blue 
clay, part being dry at very low tide. 

There will be used in the construction of the bridge 3600 
| tons of wrought ironwork, 2600 tons of cast ironwork, 35,000 
| cubic yards of brickwork, 87,845 cubic feet of timber, &c. 
| The north and south-west winds sweep with terrific 
| foree down the river, and from its enormous width and 
| strong tides the sea at times is very heavy, and great 
| di has been occasionally done to the temporary works 
| and plant by the fiercest of the equinoctial gales, and this 

alone has been one of the greatest difficulties in the execu- 
tion of works which depend so much upon good weather 
and calm water. The weather for the past two years has 

been of an extraordinarily stormy nature, and in one case 

during last year a north-west gale blew continuously for 

three weeks, completely stopping all work connected with 
| the sinking of the piers. In spite of these difficulties and 
| those incident to the trials required for new plans not 
| hitherto tested, the contractors may be said to have made 
| fair progress, and it is expected the entire bridge will be 
| finished in 1874. 

Up tothe present time, on the south side, twenty piers are 
in position, fourteen of which have been sunk to their per- 
manent place. The first seven spans of superstructure 
are up to their proper level, and Nos. 9, 10, 11, and 12 
spans are within a few feet of it. On the north side the 
piers and superstructure of the 27ft. spans are completely 
finished and planked, and the bowstring span of 160ft., 
with its piers, is nearly finished. Two piers, Nos. 56 and 57, 
the last of the brick piers where the straight part of 
the bridge ends on the north side, are also in position, 
this portion comes entirely on the sand dry at low 
water spring tides. The excavation of these piers is being 
carried out, in the first place by misers, and afterwards by 
sand pumps, similar to what have been so successfully 
used in America. The depth of the sand, which is very 
fine at this point, is about 19ft., and the piers are sunk 
through this on to the underlying bed of blue clay. 

The bridge is being carried out from the designs of Mr. 
Thomas Bouch, M.LC.E., of Edinburgh. The whole of 
the work was undertaken by Messrs. C. de Bergue and Co., 
of London, Manchester, and Cardiff, for the sum of 
£217,000; and the construction is being carried out under 
the superintendence of Mr. William Paterson, C.E., the 
contractors’ engineers being Messrs. Grothe and Austin. 
The contracts for the connecting line between Leuchars 
Junction and the south side of the bridge, together with 
railway running into Dundee and station, have been 
undertaken by Mr. Waddell, of Bathgate. That portion 
of the contract on the north side will be a heavy piece of 
work. The tunnel runs alongside the docks underneath 
one of the main streets of the town—the first portion, 
indeed, running through one side of the Earl Grey Dock— 
and as the dock could not be dried, a cofferdam had to be 
built to keep the water out until a new quay wall is built. 

We understand that Messrs. De Bergue and Co. have 
numerous other contracts in hand, chief among which is 
the new Wandsworth-road Bridge, crossing the Thames 
between the new Albert and Putney Bridges. This will 
be finished during the month. The engineer is Mr. J. H. 
Tolmé, M.I.C.E. 

At page 200 will be found Fig, 3, showing the method 
of floating the piers to their places; at page 200 we illus- 
trate the braced piers, north side; at page 204 will be found 
five sketches illustrating the bridge in different stages of 
progress ; and at page 208 we give diagrams of the gi 











A Patent OysTeR.— Where will the genius of the American 
inventor end? A down east journal informs us that a Maine man 
is about to apply for a patent for an artificial oyster, made out 
of flour paste, tapioca, salt and water. The inventor places 
these in second-hand oyster shells, which are carefully glued 
around the edges ; and when a half-intoxicated customer for 
a dozen raw on the half shell, he gets them fresh from the shop, 
—AScientizic American, Psat 
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COMPOUND ENGINES. 

-Wre find, with some regret, that the scope and purport 
of the articles “On Means of Reducing the Con- 
sumption of Fuel by Old Steam ines,” which have 
a in our have been completely misunderstood 
by a few of our readers; and before p: ing further with 
the series, we wish to offer a few words of explanation 
regarding the misunderstanding to which we have called 
attention. That we have not done so sooner arises from 
the fact that subjects of more interest have claimed all our 


space. 

We definitely stated in the first article “On Means of 
Reducing the Consumption of Fuel by Old Steam Engines” 
that we did not propose to put before our readers calcula- 
tions laying claim to minute accuracy. Our object was to 
explain, in popular language, what was the action of steam 
in a MacNaughted engine. To attain minute accuracy in 
doing this required a use of mathematics which would 
have been quite out of place in the articles we proposed to 
write on the one hand; or, on the other, a reference to 
real or theoretical diagrams, which we did not think proper 
to adopt—firstly, because the subject had been fee rd 
fully and ably handled in this way by the late Professor 
Rankine, vide Tue EnoineEr for March 13th, 1870; and, 
secondly, because the employment of diagrams pre-supposed 
an acquaintance with the use of the indicator which does 
not exist among those for whose behoof we specially wrote. 
—It is worth notice that Professor Rankine, in his “Treatise 
on the Steam Engine,” in explaining the action of steam in 
compound engines, relies solely on diagrams to make his 
meaning clear; and he gives no formula, from cover to 
cover of his book, for determining without the aid of a 
diagram, what the mean pressure on the pistons will be, 
and the same statement holds good of almost every other 
treatise on the steam engine in the English language.— 
The fact is that the determination, with minute accuracy, 
of the mean pressures, involves the use of formule which, 
however clear and easy to the mathematician, are in- 
finitely too abstruse for ordinary readers. As an example 
of the work entailed in solving the question of mean pres- 
sures in one way, we may cite the letter of a “ Working 
Engineer,” in our impression for March 14th, and ask to 
how many students or working engineers that letter was 
quite intelligible? Guarding ourselves, as we have stated, 
by pointing out that our figures would have no preten- 
sions to minute accuracy, we resorted to a system of 
calculation which is often adopted by engineers; and, 
instead of using complex formula, on the one hand, or neglec- 
ting the back pressure on the small piston, and suppressing 
the unit in calculating the pressure in the large cylinder, 
on the other, we calculated the power for the small cylinder 
in one operation and the power for the large cylinder in 
another operation, subsequently deducting the pressure 
on the small piston. Beyond any question, a calculation 
so made does not pretend to precision, but its depar- 
ture from accuracy amounts to only about 7 per cent. of 
the truth; and it was perfectly intelligible to every one 
who had mastered the simple rules of arithmetic. Let us 
— this into figures. In the first place, we may state, in 

rofessor Rankine’s own words, that “the energy exerted 
by « given portion of a fluid during a series of changes of 
pressure and volume, depends on that series of changes, and 
not on the number and arrangement of the cylinders in 
which those changes are undergone.” In other words, if we 
expand steam three times in one cylinder, and two times in 
another cylinder compounded with the first, the total work 
done should be theoretically the same as the work which 
would be done in a single cylinder in which the steam ex- 
panded six times. In practice there is always a loss of 
useful effect in the compound engine represented by the 
gap in the diagrams, due to port space and clearance; but 
with this we have just now nothing to do. 

Now in order to test the comparative accuracy of the 
mode of calculation we adopted and the mode of calcula- 
tion which adds the unit only to the hyp. log. in the first 
cylinder, we may take the following case :—Let the ratio of 
expansion be four, and the absolute pressure 80 lb. Then 
for a single cylinder engine the average effective pressure 
will be—disregarding back pressure— 

1+hyp. log. 1386 x 80 __ 47-7 Ib 

4 — 14 . 

Now let us suppose that the same work is to be done in 
two cylinders having a ratio of capacity to each other of 
two to one. It is evident from oak we have said that 
the introduction of the second cylinder in no way affects 
the calculation, and we may pian sl refer the whole 
work to the large cylinder. 47:7 Ib. is the mean pres- 
sure of 80]b. steam expanded four times, no matter 
how many cylinders it passes through. Let the large 
piston have an area of 100 square inches and a piston 
speed of 200ft. per minute; then the work done will be 


4770 x 200 
wai. Next let us see what 


33,000 
the result will be if the calculation is made on the prin- 
ciple we adopted, that is to say, by calculating the power 
developed me magne 4 in each cylinder. The small cylinder 
has 50 square inches area; the large cylinder has, as 
before, 100 square inches area; ratio of expansion, 4 to 1; 
initial pressure, 80 Ib.; cut-off in small cylinder half-stroke. 
Then the mean pressure in the small cylinder will be 
1 + hyp. log. 693 x 80 
2 








= 28'9-horse power. 





=67°72 lb., and the mean pressure in 


the large cylinder will be fone Sa = 33°86 lb., 


2 

and the horse-power of the large cylinder will be 

3386 x 200 s 
33.000 = 20°52-horse power, and the horse-power 

? 
in the small cylinder will be HE aba BR. =< 
? 

10°26, and the total power of the engine will be 30°78-horse 
wer. That is to say, we obtain a result in excess of the truth 
yy less than 2-horse power, or, say, 7 per cent. We venture 
to think that our readers will agree with us that a mode of 
calculation so approximately correct as this was sufficiently 
accurate for the purpose we inhand. Twoof our corre- 
spondents, however, “A Working Engineer,” and “ Another 








Working Engineer,” think differently, and supply calcula- 
tions which they believe to be “—_ rot ag We shall 
consider the letter of the first of these correspondents 
presently. The second is so easily dis of that we 
shall deal with it at once. If we adopted what 
“ Another Working Engineer ” considers the more accurate 
—~ of calculation, we should have proceeded thus: 

e should have taken the terminal pressure in the small 
cylinder—which, by the conditions stated, we find to 
be 40 Ib., because the steam of 80 Ib. initial pressure has 
been expanded twice—and multiplied it by the hyp. log. 
of 2, which is ‘693, and divided the quotient by 2, the 
cinidies deniieg ton: — x 40 _13:861b,, 


and, therefore, 13°86 lb. appears to be the average pressure in 

the large cylinder—we say “appears,” because it is not really 

the true pressure, as we shall show in a moment—then 

13°86 x 200 

33,000 
1 + hyp. log. 693 x 80 

have i ata 


= 8°4-horse power. In the small cylinder we 
= 67°72 lb. average pressure, 


a 50 <x 67°72 x 200 
_ 33,000 

by the two cylinders will be 84 + 20°52 = 28°92, which 
is, allowing for minute errors in decimals, precisely the same 
as though the power were all referred to one piston. 
If, however, any one used this mode of calculation to deter- 
mine the proportions to be given to the two cylinders of a 
compound engine, in order to obtain approximate equality 
of power, he would find that he had committed a very serious 
error. Thecalculation only comes out right by supposing that 
there is no back pressure in the small c bane ich is obvi- 
ously contrary to fact. The truth is that the power exerted 
in the small cylinder is really much less than that given by 
the preceding figures, while, as regards the large cylinder, 
much more than 8*4-horse power is developed init. Indeed 
it is obvious that the total pressure must be more than 14Ib., 
because, as a matter of fact, the initial pressure is 40 Ib.; 
and as the expansion is twofold, the terminal pressure 
cannot, by Mariotte’s law, be less than 20]b., that is to 
say, 6lb. more than the average pressure given by the 
accurate mode of calculation. In one word, as far as 
determining the total power to be developed by two 
cylinders is concerned, the mode of calculation which 
we have just noticed gives the more accurate results; but 
it is grossly inaccurate as an exponent of the power 
developed in each cylinder separately. On the other hand, 
the method of calculation which we employed, 5 4 
inaccurate to the extent of about 7 per cent. for 80 Ib. 


20°52-H.P..,and the power exerted 


steam expanded fourfold, is much more accurate for deter- 
mining the power developed ia each cylinder separately. — 
As regards the arguments of a “ Working Engineer,” it 


is evident at the outset that he has failed to comprehend 
the case we stated for the purpose of illustrating our 
meaning. He assumes that the cylinders have a ratio of 
capacity of two to one, and that the steam is cut off in 
the large cylinder at such a point that the ratio of expansion 
is 1°65. Now we never said a syllable about a cut-off to 
the large cylinder ; all our calculations applied to an engine 
with two cylinders, the steam flowing continuously from 
the small cylinder to the large cylinder during each stroke. 
If a cut-off such as our correspondent assumes existed, then 
a receiver would be necessary, otherwise what would 
become of the steam shut up in the small cylinder when 
the cut-off to the large cylinder closed! This mistake on 
his part is sufficient to impair his reasoning; and, 
as a matter of fact, the mean pressure is not 14°35 Ib., 
as stated by him, but about 16°7751b. The formula 
he employs is needlessly cumbersome ; so cumbersome, 
indeed, that it is neglected by all practical engineers, 
and may be taken as useless except for solving ab- 
stract questions of little utility. In order to make the 
questions at issue between ourselves and our correspon- 
dents a little more intelligible to our readers, we must, 
at the risk of being tedious, explain somewhat at length 
the nature of the reasoning on which the arguments are 
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Let A in the accompanying diagram be a high-pressure 
cylinder with a stroke of 3ft. and a — area of 1 square 
foot. Let B be a low-pressure cylinder with a stroke of 
3ft. and an area of 1°65 square feet. The arrangement of 
the engine is such that the piston in A ascends while that 
in Bdescends, and vice versd. Clearance of all kinds we 
neglect, to avoid complicating the question. Steam of an 
absolute initial pressure of 65]b. is admitted to A 
for one-third of the stroke. It is then cut off, and 
expansion takes place for two-thirds of the stroke. Then 
the terminal pressure will be = 21°66 Ib. and the 
average pressure in A will be 1+ hyp. tog. 00° = = 
45°471b. The initial pressure in B will be 21°661b. What 
is the average pressure in that cylinder? This is the point 
at issue between ourselves and our co’ ndents. The 
first makes it 14°35 Ib.; the second makes it 6°56 Ib.; 
while, accordi to our mode of calculation, it is 


1 + hyp. ne. Xx 21°66 — 19-7 1b, The true approxi- 


“65 
mate pressure is 16°75 lb. It is obvious that the difference 
between our mode of calculation and that of “ Another 





| Working Engineer” consists in the fact that in calculatin 
| the average pressure in the second cylinder we retain 

| the unit, writing + + HYP. 106.9% 21°66, white he writes 
hyp. log. 5 x 21°65. 

1°65 
agree 4 reason. Suppose A has made its stroke to the 
top, and that it is Seooniiieg while the piston in B is 
rising: A cannot descend without doing work, ex- 
pended in expelling the steam from A to B; but 
all the work so done is transferred to B, and 
rom in the shape of useful effect in B. It is clear that 
if the amount of work so done during the return stroke 
in A equalled the amount of work done during the full pres- 
sure part of the preceding stroke, our calculation would be 
accurately correct, and it is inaccurate only in so far as the 
work done in A during the return stroke, is less than the 
work done during the full pressure part of the preceding 
stroke. But the work done during a return stroke can 
only equal that done during the full pressure part of a 
stroke, when the average pressure between the pistons equals 
the terminal pressure in A, and this could only take place 
if B was of precisely the same capacity as A.—To prove 
that to secure the equality of transfer we have named, the 
average pressure in the low pressure cylinder must equal 
the terminal pressure in the small cylinder, it will suffice 
to point out that the work done during the full pressure 
part of the stroke equals 1 x 65= 65, while the work 
done during the return stroke with the full terminal 
pressure would =3 x 21°66 =65.—It follows that the more 
closely the low pressure cylinder assimilates in capacity to 
the high pressure cylinder, the nearer will be the approach 
to accuracy in our mode of calculation. That it can ever 
be quite accurate we never asserted. and we have just shown 
that accuracy is impossible. We need hardly explain that 
the unit added to the hyp. log. represents the work done 
during the full pressure part of the stroke, and we have 
shown that all this work would be transferred to the low- 
pressure cylinder provided it was of exactly the same 
capacity as the high-pressure cylinder. If, on the other 
hand, the low-pressure cylinder had an infinite capacity, no 
work would be done on the high-pressure piston during its 
descent, and consequently no transfer of energy could take 
place. It is clear, however, that so long as a transfer of 
energy does take place from the high to the low-pressure 
cylinder, something must be added to the hyp. log. if we 
would avoid the mistake of “ Another Working Engineer.” 
That something would be 1 if the cylinders were the same 
capacity. If they are not of the same capacity, then it 
must be something less than 1; and a little reasoning 
will show that it will be less than 1 somewhere in the ratio 
of the relative capacities of the two cylinders. 
(To be continued.) 


Now, we took in the unit for the 








AMERICAN EXHIBITORS AT THE VIENNA EXuHIBITION.—About 
the same class of articles will be found in the American wing of 
the Austrian Exhibition as is seen year after year at the Fair of 
the American Institute. Among the most prominent are sewing 
machines of great variety, the contributions of the Singer Sewing 
Machine Company alone amounting to one hundred cases. Then 
there are knitting machines, scroll saws, wood working machines, 
windmills, pumps, steam engines, water wheels, safes, pianos, 
school furniture, Xc., besides ores, bales of cotton, hemp and other 
products from various parts of the country. representing the 
growth and industries of the sections from which they come. On 
the main floor of the American department will be shown, in actual 
operation, shoemaking, bucket, brush, and nail making machines, 
stone breaking tools, flax cleaning machinery, rock drills, circular 
looms, machines for making pipe elbows, boot heeling machines, 
and numerous kinds of wood working machines. General Newton 
has sent a perfect model of the engineering works now carried on 
under his direction at Hallett’s Point, and the United States 
Lighthouse Board have forwarded their best specimens of light- 
house lanterns, and the Navy Department their new improved 
apparatus for hoisting and lowering boats. About seven hundred 
exhibitors have space assigned to them, and some who were un- 
ee to send by the Government ships will forward their goods 
at their own expense by steamer. 

Tue INSTITUTION OF CiviL ENGINEERS. — At the meeting of 
this Society on Tuesday, April Ist, Mr. Hawksley, president, in 
the chair, thirteen candidates were balloted for and declared to be 
duly elected, viz., Mr. Charles Henry Beloe, Liverpool, as a 
member; and Messrs. Charles Benjamin Braham, Stud. Inst. 
C.E., assistant-engineer, P.W.D., India ; Richard Davis, assistant- 


oe P.W.D., India; Frank Fitzjames, ex-engineer, 
P.W.D., India; Frederick William Hartley, Westminster ; 
Thomas Fletcher Harvey, resident engineer of the Dowlais 


Extension of the L. and N. W. Railway; James Woodward 
Hill, Bedford; Robert Joseph Hutton, engineer of the 
northern half of the Irish North-Western Railway; Thomas 
Farmer Parkes, Stud. Inst., C.E., assistant-engineer, Lambeth 
Waterworks; Albert Woodward Parry, borough surveyor of Read- 
ing; Frederick Mantell Pratt, Hammersmith; James Samuel 
Statter, late of Paraguay; and Charles Edwin Ware, city sur- 
veyor of Exeter, as associates. It was announced that the council. 
acting under the provisions of the bye-laws, had transferred 
Messrs. Elliott Scarlett Currey and Thomas Weatherburn Dodds 
from the class of associate to that of member, and had admitted 
the following candidates as students of the Institution, viz. :— 
Messrs, Francisco Correia de Mesquito Cardozo, Henry Gordon, 
James Miln Small, Alexander Stark, Barnabas James Thomas, 
Charles Horace Wilson, and John Palmer Woodcock. 

METROPOLITAN WaTER SupPrLy. — Constant water supply at 

ressure has been long prayed for, and the moral pressure seems 

appily to be proving effective in obtaining the physical pressure 
necessary. e most of the London companies are making 
arrangements to give constant supply, and some of them are 
giving it partially —y The West Middlesex Company, who 
take their supply from the Thames at Hampton, are laying down 
two new engines, one at Hammersmith with 68in. cylinder and of 
135-horse power, and ther at Hampton of 120-horse power, 
also 68in, cylinder, with a view to securing ample power for the 
requirements of constant supply. They are giving constant supply 
at present to a number of houses they serve, and are to 
extend it to all who make the demand. The Lam mpany 
are maki ents for the constant supply of 5000 houses. 
The Grand Junction Company are constructing a high level reser- 
voir at Kilburn, to contain 6,000,000 gallons, and the Southwark 
and Vauxhall van ge Dy constructing another at Nunhead, 
for constant service, t will contain 18,000,000 gallons. The 
East London Company have now storage reservoirs at Wal- 
thamstow that cover an area of 220 acres, with capacity for 
360,000,000 of gallons. The company are from this week under 
obligation to give constant supply to 6328 houses and about 
40,000 of the population. The New River Company and the Kent 
Company are also p: ing in the same direction, and the action 
of the companies seems likely to bring speedily into extensive use 
the action of waste water preventers, 
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TAY BRIDGE—BRACED PIERS, NORTH SIDE 


(For description see page 197.) 
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THE TAY BRIDGE—FLOATING THE PIERS INTO POSITION. 





(For description see page 197.) 
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THE SOCIETY OF TELEGRAPH ENGINEERS. 


At the meeting on March the 12th, Mr. Latimer Clark, Vice- 
President, in the chair, a communication from Mr. Stout, “‘ On 
Earth Currents,” was read. The opinion is given that earth 
currents are the strongest during the occurrence of auroras; an‘ 
there were exceptions to this in so far as sometimes during the 

riod of the phenomenon no earth currents were perceptible. A 
Pall of snow would cause some disturbance, although the effect 
was not the same in the case of a hailstorm. The currents were 

erally positives, and in one instance had the effect as if copper 
fad been put to line, The writer also stated that with a favour- 
able sky for display he had had strong earth currents without an 
aurora. 

Mr. G. K. Winter, in an elaborate paper on the same subject, 
drew attention to the question of observation and registra- 
tion of matters connected with earth currents. He hoped that 
this would be taken up by a scientific body. The Astronomer 
Royal had materially assisted in such a course for many years, but 
more was needed. He mentioned the fact that earth currents, 
always present with more or less , varied in their direction 
during the day, and there were maxima and minima laws in 
reference to intensity. The effect of the derived currents on 


tests, and the best means of dealing with them, had been previ- 
ously given by the author in the “Philosophical Magazine” of 
March, 1872. 


Mr. James Graves, after referring to the breakdown of the 
Anglo-American Company’s cables, and the propositions then 
started in the way of using naked wires, or no wires at all, for 
transmission of messages, wrote that in 1865 earth currents 
had been registered during seventy-eight days of immersion of 
1850 knots of cable. The maxima and minima were found 
to be 3 or 4.a.m., and 7 or 8 am, and 12 p.m., and 6 or 
7 p.m. ew y The majority of positive earth currents 
happened at 8.30 a.m. and 4.30 p.m. Meteorological changes 
of wind, for instance—were preceded and 
followed by earth currents of unusual force. ere was also 
another feature which deserved attention in connection with 
Sth cf Henenary inet yore ho chamrvel, aeriog tha pong» of ea 
th of Fe year he © e passage an 
earthquake, that the telegraph lines were unusually influenced by 
currents. Among others the earthquake of the 15th December in 
India. This, Mr. Graves says, was preceded by strong earth 
currents on the 14th upon the telegraph lines between Valencia 
and London, 

Mr. C. F. Varley said it was a great task to undertake d 
with a subject of such an extent, but he was familar with 
currents. He stated that Mr. ww first atised their 
observation, and that he himself observed the 
in 1847, Attention was then given to aa Mr., now Sir George 
Biddell Airy, who, in conjunction with Mr. Walker, had erected 
cross wires for experiment and observation. The subject of earth 

tes had also been a matter of consideration for some time. 

e remembered how in 1853 earth currents so seriously inter- 
=—_ with 2 line between ate ey and a Strand, 

t ly was surprised a itnessing such on 80 
pony a ee these —S agen wae 
ue to earth being made by connections pes. 
never found an earth current to change from Ppa. we 


toa maximum negative in less than fifty seconds; but he had 





lll) 


4 
ae | 


arse 


observed one which, for a period of twenty odd minutes, kept in 
the same‘tirection. During his observations on the Rigi, in 1867 
and on the occasion of a snow storm, a negatively charged clow 

remained in that state for an hour and a-half, In wr cables 
earth currents demanded also considerable attention, although 
they were not as strong as those on land. Yet Mr. Graves at 
Valencia, had witnessed one which produced a distinct arch on his 
key. It could not have been of «less power than 2000 Daniell’s 
ce In America earth currents of even greater power than this 
had been observed. Admiral Fitzroy was establishing his signals 
when he, Mr. Varley, observed on two occasions that the | 
earth currents were followed by a change in the weather. | 
On his communicating this, the Admiral requested to have | 
the accounts sent regularly. These disturbances were obser- | 
vable days before the barometers indicated change of weather. 

The difficulty in testing for earth currents was a matter which | 
he would give a paper upon. In 1865 and 1866 Sir William | 
Thomson and himself were commissioned to point out a/| 
satisfactory method for eliminating the earth currents, which they 
succeeded in doi There was a serious objection to Mr. Mance’s 
ey in that with every alteration of the resistance the zero was | 
changed also. His patent of 1860 would show that he used con- | 
densers of various sizes at that time. The auroral displays were 

caused by the upper regions discharging to still higher ones ; their 

source was the rotation of the earth. The earth was a magnet 

rotating inside a conductor. It was invariably found that polar 

currents were positive to the earth. How far earthquakes mani- | 
fested their existence might be gathered from what 

happened in 1864. While testing the 1865 cable his galvano- 

meter needle swung out to 90 deg. and back i A cer a | 











plicated. What it would be most interesting to know, but what 
unfortunately it was almost impossible to ascertain practically, 
would be what the potential was, due to natural causes, of the 
different points of a long line at different times referred to a fixed 

tential. Mr. Graves and Mr. Varley had spoken of earthquakes 

ing preceded by strong line currents. An example of this he 
(Mr. Ayrton) brought before the Asiatic Society of Bengal in June, 
1871, in a paper read at that time, but since it was a solitary in- 
stance, he did not lay much stress on it. From tests made partly 
on the 10th, partly on the 11th, and partly on the 12th of 
February, 1871, it ap that strong natural currents were 
flowing through the telegraph lines in India, in the direction of 
Deesa to Agra, Indore to Agra, Agra to Umballa, Calcutta to 
Raneegunge, and Calcutta to Sahibgunge ; in all cases in the same 
direction, southward to northward. They were strongest where 
the line ran almost due north and south. This electrical dis- 
turbance, apparently present over the greater portion of India, 
was followed a day or two after by an earthquake. 

Mr, ©. F. Varley rose to say that the Atlantic cable at Brest had 
been connected with a copper earth-plate, and it had then been 
impossible to work that line, minute shocks keeping the needle in 
constant vibration. In 1858 he found that the true remedy was 
to make the earth connection out at sea. 

Mr. Winter, in reply, stated that earth currents reversed very 
slowly even during the most violent storms. Mr. Varley had 
shown a method of conductivity testing that he said was 
universally used in testing the cables which had been laid by the 
Construction and Maintenance Company. Entirely ignorant of 
that fact, he thought be need hardly point out that the method 
was identical with the one the principle of which was laid down 


again. 
Greenwich Observatory went out of the field for five minutes and | that evening; the distribution of the potential in the branches of 


ol back again, showing that Greenwich Observatory had been 


Mr. Ayrton said, with reference to Mr. Winter’s remarks on the 
importance of having regular observations made at different places | 
where earth currents occurred, that to a certain extent an attempt | 
had been made in India to do this. Every one of the regular tests of | 
the Government telegraph lines was made with positive and nega- | 
tive currents, and from the different values so obtained the electro- 
motive force of the natural line current in terms of that of a single 
Daniell’s cell was always calculated. This determination of the 
natural electro-motive force was as regularly made as the conduc- | 
tion and insulation tests of the lines, For simplicity sake, how- | 
ever, it was necessarily assumed that the difference between the | 


itive and negative test readings was due to the potential of the 
ine produced by natural causes, ly diminishing jfrom’ one 
end of the line to the other; or, in o words, to a natural current 


uniform throughout the whole line. This, of course, was frequent] 
not the case in practice, as probably there were instances of na’ 
currents —— from e into the line at or near 
its centre, leaving the line at both of its ends; or 
vice versd, the connection between the earth at its centre 
py M8 FO Ff tors. Such 
be caused when the potential of the earth 
Soy neeeee pate of the line eg ot or less than 
e earth at either of the two ends, e potentials of one 
RO mspestincly, oof A bormning geeater then I bl lew 
, » a ig greater yu 
than ©, stn any edition of thew potential fom the ordinary 





| the artificial cable merely descri 


the bridge and its application to practice had been explained with 
the aid of the di exhibited. Mr. Varley’s objection to 
Mance’s test in the alteration of the zero age by ag might 
lead to a misapprehension. It was exactly what Mr. Mance had 
entirely avoided in making the adjustment by means of a sliding 
contact so as to alter the ratio of the proportional resistances 
without changing their shunting power. Mr. Varley’s patent of 

the combination of resistance 
and condensers for the purpose of seeing what was the effect of 


| the sending or the receiving apparatus at the distant end of the 


cable; the description did not show an application to testing for 
the purpose under consideration, viz., that of neutralising the 
effect of the charge and discharge of acable. In order to pro- 
duce electromotive force by a rotating magnet, it was necessary to 
have a conductor outside the et not participating in its rota- 
tion, or at all events having a different angular velocity to that of 
the magnet. He did not see, in the case of the rotating earth, 
where such a conductor was to be found. The winds in the 
higher regions would hardly be sufficient to account for the 
observed phenomena. The shocks spoken of by Mr. Varley he 
had himself observed on the Madras and ———— cable. ey 
were entirely removed when the induction coil was substituted for 
the condenser, and the instrament worked by means of the 


secondary currents. The magnetic inertia of the iron apparently 
absorbed these sudden and instantaneous impulses. 

The Chairman, in summing up, all to the connection 
possibly existing between action on the sun and etic and 
other meteorological displays here. As to the th the rota- 
tion of the earth in connection with them, he had dismi the 
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idea from his mind when he found on examination that the earth 
currents supposed to result therefrom were the reverse of what 
a | ought to have been if the theory were correct. 

e meeting adjourned after passing votes of thanks to the 
authors of the papers, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





CORLISS VALVES, . 

Srr,—You ask us to supply a name for the valves used in the 
Corliss engine. e think none can be more suitable than the one 
which is always applied to them, namely, ‘‘ Corliss” valves. For 
the last ten years they have been known, and for the last five 
years well known, to intelligent engineers in this country by the 
name of Mr. Corliss. They do not require any specific name, for 
they are really slide valves, differing from the common slide valve 
in this respect, that the faces in contact are segments of circles in 
place of being plane surfaces. 7 

Permit us to add, that the term “ tap valve” can only describe 
a valve formed conical, like the plug of a tap or cock. You say 
that in the description of the “‘ Nolet” engine the words “ tap 
valve” were used, not to express a plug valve, but a rotating 
valve ; if so, they could not describe the Corliss valve, which does 
not rotate. 

Having been long engaged in making the Corliss engine, we 
are concerned for its honour ; and while readily conceding to the 
engine of M. Nolet whatever advantages it may possess, we adhere 
to our statement in your last, that it should be judged of on its 
own merit, and not from an inaccurate comparison with the Corliss 


engine, DovuGLas AND GRANT, 

Kirkcaldy, 31st March, 1873. 

[As our correspondents are segs, emery tosupplya name for 
the valve, suppose we try? What is known as the Corliss valve 
then may be defined as a semi-rotatory-diaphragm-segmental- 
centrally-pivoted-rectangular slide valve. This probably describes 
the valve more accurately after all than the phrase ‘‘ tap valve,” 
which we admit is not quite precise.—Ep. E.] 





COMPOUNDING BEAM ENGINES. 

Sim,—I have been much interested in the papers on ‘‘ The 
Means of Reducing Fuel Consumed by Old Steam Engines,” and 
allow me to suggest that, as a simple way of compounding a beam 
engine, a cylinder might be placed, steam-hammer fashion, over 
the beam, the uprights resting on the beam floor. Of course in 
many cases there is no room overhead without cutting a hole in 
the roof, but T believe there are many engines running which might 
be easily worked in this manner; the cylinder might be placed 
either at the end of the beam or over the air pump, in which case 
the stroke being shorter it would take up lessroom. The exhaust 
steam would not have to fravel any further to the low-pressure 
cylinder than if the small cylinder was placed in the usual posi- 
tion at the o} ite end of the beam. 8. C. Harris, 

Bradford, rf arch 11, 1873. 





POWER OF BRAKES. 

Str,—Much difference of opinion seems to exist with respect to 
the relative power of railway brakes in the cases of skidded and 
partially-skidded wheels, and the discussion lately carried on by 
the Society of Engineers appears to have left the question pretty 
much as it found it, for Mr. Fox, on closing the discussion, stated 
that the facts and arguments brought forward in favour of the 
partially-skidded wheel had failed to convince him ; and in the 
articles in which you have alluded to this matter, you have 
expressed yourself in doubtful language. Moreover, Mr. Fox 
expressed his regret that, hitherto, no experiments had been made 
to solve this problem of brake influence, as well as of the resist- 
ance of trains in general. AsI have had some experience in the 
matter, allow me, Sir, to express my opinion, and to review 
briefly the facts that have been already adduced. In the first 

place, then, it was stated in the discussion above alluded to, that 

Ir. Fay’s experiments showed that the partially-skidded wheel 
exerted a retarding force greater than the skidded wheel 
did by about one-third. This agrees exactly with my own expe- 
rience. Other practical gentlemen who were present at the 
meeting eal emphatically that a partially-skidded wheel 
would pull up“s train in less time than the skidded wheel ; and 
Mr. Tomlinson showed that a train upon a steep incline could be 
kept under control by allowing the wheels to revolve slowly, when 
it would become quite unmanageable if the wheels were stopped 
altogether. All this evidence is not sufficient to establish the 
fact certainly, but it is of a character to strengthen other and 
more complete evidence should such be obtained. This complete 
evidence, however, is not only obtainable, but was actually 
adduced at the meeting. Mr. Halpin, who anticipated me, called 
attention to the elaborate experiments of MM. Vuellemin, 
Guebhard, and Diendonné, and showed what the results of these 
experiments were, in so far as skidded and unskidded wheels were 
concerned. But as Mr. Halpin did not explain the means by 
which these results were obtained, allow me, Sir, to lay them 
before your readers, 

For the purpose of carrying out their experiments in a way that 
should render the results absolutely certain, the above-mentioned 
engineers designed and constructed a dynamometer-car capable of 
registering accurately the resistance of the carriages hooked on 
behind it, the speed of the train at any given moment, and 
the distance travelled from any given starting-point. This car 
was tested again and again, and it was not till it could be relied on 
absolutely that the experiments were undertaken. When it was 
required to ascertain the relative influence of skidded and un- 
skidded wheels, two trains were made up of an engine, the dyna- 
mometer car, and a brake-van. The brake-van of one train 
weighed 6398 kilos., and was provided with wooden blocks ; the 
brake-van of the other train was furnished with iron blocks, and 
weighed 5730 kilos. Two series of experiments were then made 
upon the same piece of line when the rails were quite dry. A 
determined speed was kept up for a certain time, then, at a given 
signal, the steam was shut off ; at the same instant the brakes 
were applied, and the train left till it came to astand. By means 
of the dynamometer car the distance run, the speed throughout 
this distance, and the resistance of the brake-van, were accurately 
measured. Another mode of experimenting consisted in applying 
the brakes without shutting off the steam, keeping up during the 
time of the experiment a uniform speed. The experiments were 
repeated ten times with skidded wheels, and twenty-one times 
with partially skidded wheels in order to ‘get a reliable men. 
When the results were tabulated it was found that the mean speed 
was the same in both cases, The mean resistance of the brakes 
provided with wooden blocks when the wheels were skidded was 
317 kilos., while that of the brakes provided with cast iron blocks, 
when the wheels were allowed to revolve slowly, was 1100 kilos. 
Comparing these resistances with the weight of the corresponding 
brake-van, we find them equal to 0°128 of the weight of the van 
with skidded wheels, and 0°192 of the weight of the van with par- 
tially wheels skidded, i.¢., exactly one-third greater, as in Mr. Fay’s 
experiments. Now, Sir, either experiments prove a thing or they 
do not. If they do not, why lament the absence of such useless 
things? If they do, why dispute the superior retarding power of 
partially skidded wheels? Surely if it is — to carry out 
experiments of this kind in a detailed and systematic manner, 
these were so carried out. The explanation — by the French 
engineers is as follows :—‘‘ The effect of the friction of the wheel 
against the brake blocks is to bring the exterior molecules of the 
tire into a position similar to that of the vanes on the shaft of a 
feather. This position is reversed at each revolution by the fric- 


tion upon the rail, These two frictions in contrary directions 





increase each other in a marked degree. But when the wheel is 
skidded a small flat face is formed upon which the sliding is 
effected with greater facility. These hypotheses are confirmed by 
experience. As a matter of fact, the tires which rub inst 
the iron blocks are worn out in a short time without in any degree 
destroying their circular form.” 

It was also found that the resistance of brakes increased as the 
speed diminished. This fact is clearly shown by the table, and 
more strikingly still by the forms which the curves of the diagrams 
assume, This agrees with M. Bochet’s experiments discussed in 
the “‘ Annales des Mines.” 

The ‘investigations of MM. Vuellemin, Guebhard, and Dien- 
donné, embrace the whole field of resistance and adhesion on 
railways, so that it can hardly be said that we do not possess 
definite information on these matters. For I suppose I am right 
in presuming that the laws of mechanism are the same on the 
Continent as in this country, and that experiments carried out on 
the Eastern Railway of France would give as trustworthy results 
as similar experiments undertaken on one of our own lines. In 
conclusion, I may add that al] the results, as well as the details of 
these important experiments, which were conducted under every 
— condition of line, load, and weather, may be found in 
Spon’s ‘‘ Dictionary of Engineering,” now in course of publication. 

Dorking, April, 1873. Gro. G. ANDRE, C.E. . 





LOCOMOTIVES FOR STEEP GRADIENTS, 

Srr,—I beg to thank your correspondents for the prompt 
manner in which they have responded to my inquiries, 

I accept Mr. Fairlie’s statement regarding the powers of his 
locomotives, and I shall await the result of the test when these 
locomotives are turned on to the performance of work, but I was 
under the impression that there might be gradients of 1 in 20 
worked in England unknown to me, and hence the object of my 


inquiry. 

To ‘Tews I cannot go, but in England or Scotland I should be 
glad to have an opportunity of witnessing the effective working of 
such severe grades. 

My experience not having gone beyond 1 in 25, I am anxious, for 
I have a considerable interest in the success of 1 in 20, but the 
result of the experiment on the Luxembourg Railway, as reported 
in the Times of 18th July last, makes me somewhat sceptical, 
although I do not for a moment call in question Mr. Fairlie’s 
guarantee, 

My case is, starting from level portions of the railway which do 
not exceed 1000ft. in length, and ascending grades of 1 in 20 for 
— of 8000ft. or 9000ft., and this repeated for six or seven 
miles, 

I have constructed stations on grades 1 in 60 and 1 in 50 at 
which all trains stop, and I have seen the severe test to which the 
engines are subjected a level to start from, but if the 
Fairlie engine is so successfully to overcome this difficulty I hope 
it will command the universal adoption which it deserves. 

Swiss engineers in the present rush for railways, attach no 
importance to grades; they affirm that whether 1 in 16 or 1 in 20, 
their double bogie engines will do the work. I hope a very short 





time will settle this question, G. Gipson, 
April, 1873. 
THE MANCHESTER STEAM USERS’ 


ASSOCIATION. 


THE annual meeting of the Manchester Steam Users’ Association 
for the Prevention of Steam Boiler Explosions was held on the 1st 
April, in the Town Hall, King-street; the president, Sir W. 
Fairbairn, Bart., in the chair, The secretary, Mr. R. Tonge, read 
the annual report of the Committee of Management, of which the 
following are extracts :—The {committee have much pleasure in re- 
cording an increase of 21 firms members of the Association, 85 
works, and 374 boilers under inspection, as compared with the 
previous year; while on the 31st December, 1872, the constituency 
of the Association, both as regards members, works, and boilers, 
is larger than at any previous period. The revenue for 1872 is 
likewise the highest yet realised. The excess of income over expen- 
diture is £709. This balance has been carried to the reserve fund, 
which now amounts to £4246, and, together with the guarantee of 
£18,000, raises the amount of the guarantee fund to £22,246, The 
number of examinations of boilers has exceeded that of the previous 
year by 1512. The total number of internal, flue, and entire 
examinations made in 1872 amounts to 2345, an increase of 352 
over the number made in the’previous year, and very nearly equal- 
ling one ‘‘entire” examination for each boiler phe vs | The 
Association aims to secure an annual “entire” examination of 
each boiler under its care, and the issue and continuance of the 
= agg depends upon this examination being attained. No 

iler is guaranteed without first being examined in every part, 
and the renewal of the guarantee annually is conditional upon the 
repetition of this examination. No explosion has occurred during 
the past year to any boiler under the Association’s inspection ; 
fifty-five explosions have, however, come to the knowledge of 
the committee as having occurred to boilers not under its care. 
These explosions resulted in the loss of 32 lives, and injury to 111 
persons, The number of explosions is slightly in excess of that of 
1871, but the loss of life is considerably less. The committee, 
however, cannot but deplore this constantly recurring sacrifice of 
human life, which their experience shows might, at all events to a 
great extent, be avoided; and they regret that the immunity 
from explosions enjoyed by the members of the Association is not 
participated in by all steam users, Such a system of inspection 

+, ] 


dry steam. For the last eighteen years that I have presided over 
this invaluable institution, I have never ceased to advocate the 
new system of working high steam expansively, and finally to 
construct our steam engines and boilers on principles that will 
enable us to work with steam at a pressure of 150 to 200, or even 
300 pounds on the square inch. For a number of years I have 
been convinced of the great economical advantages that may be 
obtained from this change, and I do not hesitate to state that in 
working steam at these pressures double the work may be done 
with the same quantity of fuel that is now done by steam at a 
pressure of 40 lb. to 50 Ib. per square inch ; and, moreover, I am 
of opinion it may be done by improved generators. Some of 
them are in actual existence, working with perfect security to life 
and property. It is not my intention on this occasion to go into 
the enormous waste of that occurs in our domestic consump- 
tion. I believe with Sir W. Armstrong that one-half may 

saved by improved construction of our fireplaces, and by placing 
them in a more judicious position for y in the distribution 
of heat. What we have to deal with on this occasion is to ascer- 
tain how to effect a saving of fuel in the procreation and the use 
of steam. The present outrageously high price of coal is a sufficient 
argument in itself to induce economy, and I therefore hope that 
the members of this institution and the manufacturers of the 
district will look forward to a change of pressure from which im- 
portant savings may be effected, and from which a more judicious 
system of working may be established. It is not for the exclusive 
purpose of meeting the present extravagant price of coal that I 
venture upon this argument. On the contrary, I have entertained 
the same impression for years—not as a theorist, but arising from 
actual experiment, on which the fundamental principles of dry 
steam and its subsequent expansion is founded. The late Mr. 
Perkins solved the question of safety and the efficiency of high 
steam more than forty years ago, and like many other useful in- 
ventions it has been laid aside to pacify the fears and prejudices of 
ignorance. These sag are, however, now disappearing, and 
further discoveries have led to a full appreciation of the benefits 
which are yet in store for a sounder and more effective application 
of steam. Most persons have great objections to high-pressure 
steam, —— a want of knowledge of its properties and the 
laws by which it is governed. Steam at 200 lb. pressure is as 
easily managed, and as easily applied, as steam at 10 lb., provided 
it is generated and retained in properly constructed vessels. 
I have from six to eight boilers now at work with steam 
at 150 lb. pressure, with even greater safety than those now 
in general use at 40 lb. pressure. It is a mistake, therefore, to 
suppose that high steam is dangerous if retained under proper 
control, in regard to its advantages when applied as the 
ge mover of our manufacturing and and commercial industry. 

o show that we are safe in this application it is necessary 
that we should have some knowledge of the properties of steam 
at different pressures and at different temperatures, and, moreover, 
the difference between saturated steam and superheated steam. 
If, for example, a given weight of water is vaporised in a closed 
vessel devoid. of air, the steam is said to be in a state of saturation, 
so long as any portion of liquid remains in the vessel; but after 
all the water is vaporised—heat being still applied—the steam 
becomes superheated, or heated beyond the temperature just 
requisite for vaporising all the water, and this we call the 
maximum temperature of saturation. I have mentioned this circm- 
stance to show that at this temperature steam is simply the gas of 
water, and follows, when further heated, the law of any other gas 
containing increments of heat, until the work is taken out of it, 
when it returns to its normal state of water. From this it 
will be noticed that a knowledge of those laws is important, as 
they show to what extent the power of steam may be carried as 
the great agent of motive force in the commercial and manufac- 
turing industry of nations. In the construction of boilers it must 
be borne in mind that in order to exercise a large economy we 
must not be niggardly in giving to the boiler an excess of power 
ever the engine and the work it has to perform ; and also to 
show what proportions should be given, I have taken some pains to 
ascertain a series of facts from the experience of others as well 
as myself as to what amount of grate bar and heating 
surface should be given to every nominal horse-power of 
the engine. The usual practice in this district is to give 
‘dD or half a square foot to the furnace and 15 square feet to the 
recipient surface, On consulting my friends, Messrs, Penn and 
Co., Greenwich, and Messrs. Robert Napier and Sons, Glasgow, I 
find they allow ,/,ft. for grate bar and 17ft. of surface for marine 
engines with surface condensers. Mr. Napier gives as near as 
possible the same figures as Penn, being ,yft. of grate bar and 18 
square feet of surface. With these proportions the engine will 
never be short of steam, and will admit of any amount of expan- 
sion varying from four and a half to five times. In Glasgow, where 
the compound engine is used, the expansion is at times carried as 
high as fifteer times and that with a considerable saving of fuel. I 
have idered it y to give publicity to these facts, as they 
bear directly upon our endeavours to establish greater economy in 
the working of our steam engines, and may also be useful in 
the construction and preservation of boilers, 

Mr. T. Schofield seconded the motion for the adoption of the 
report, which was passed, 

Mr. Hugh Mason said he congratulated the meeting upon the 
practical and valuable remarks that had fallen from the chairman. 
‘The Association had not taken up for the first time the question 
of the economisation of fuel. From its origin it was seen by 
Sir W. Fairbairn, the originator of the Association, that there 
was a great waste of fuel in our fmanufactories, and one of the 
objects of the Association had always been “ for the attainment 
of y in the application of steam.” It was impossible to 











as that carried out by the Association, if universally pted, 
would almost, if not entirely, extinguish boiler explosions. In 
the last annual report a copy of the Parliamentary Select Com- 
mittee’s report on the subject of steam boiler explosions was 
given, and it was stated that a bill embodying the recommen- 
dations of the report had been read a first time in the House 
of Commons. During the past 7 no further progress has been 
made with the matter, beyond the reintroduction of the bill 
and its being read a first time. Several members of the Asso- 
ciation, when laying down new boilers at their works, have, 
during the past year, availed themselves of the particulars accu- 
mulated and recorded at the Association’s offices. Members 
aegee: J would find it of advantage to consult these records be- 
oce ordering new boilers or making alterations. By this means 
they secure the benefit of the experience gained from the whole 
number of boilers inspected. In conclusion, the past year has 
been one of steady progress ; the numerical standing of the Asso- 
ciation is higher than ever before, there has again been a year’s 
freedom from — with the boilers of its members, and the 
committee confidently appeal for the continued support of the 
present members of the Association, while they invite their per- 
sonal interest in extending the advantages offered by the Associa- 
tion to any of their friends not at present conn with it. 

The chairman, who moved the adoption of the report, said he 
had great pleasure in congratulating the Association upon this 
year’s report, The most gratifying feature was that there was a 
considerable diminution in the number of persons who had lost 
their lives by boiler explosions. The committee had not in any wa 
relaxed their efforts to secure a regular inspection of boilers, an 
he believed that the attention which their officers had given to 
this work, combined with the efforts of the insurance companies, 
had produced the result to which he referred, He was sorry to 
observe that their chief engineer (Mr. L. E. Fletcher) had been 
unwell for some time . An accident, which occurred to him 
some months ago, ended in a nervous affection, and his 
medical man had advised him to from home, He hoped, 
however, that after the la; two or three months he 
would be able to resume the issue of the monthly reports. 
The chairman continued: At our last anniversary I had the 
honour to submit for consideration the advantages to 


derived from the use of high pressure, or what may be called 





be | moved by Mr, A. Dugdale 


know the amount o! good that had resulted to steam users by 
the information that had been diffused through that Associa- 
tion. The question of the economisation of fuel was at the 
present day all-important. The suffering now inflicted upon 
users of fuel showed that they had still a great deal to learn. 
Amongst their own members there was the greatest possible 
difference in regard to the consumption of fuel. Some used 100 
and some 50 per cent. more than others, If they would only 
follow the directions that were from time to time issued by the 
chief engineer and other officers of the Association, much 
greater economy would be the result than had been hitherto 
accomplished. The main object of the Association was, how- 
ever, the saving of human life, and it was very gratifying to 
hear that no boiler explosion had occurred in the past year in 
the works of any of their own members. There was no doubt 
that with ordinary care these explosions might be practicaily 
annihilated, He was sorry that Mr. Hick, M.P., had not 
thought it desirable during the present session of Parliament 
to introduce his valuable measures for the compulsory 
inspection of steam boilers, They would never entirely prevent 
explosions until wit Aad of steam power was obliged to subject 
his boilers to a periodical inspection. He hoped that Mr. Hick 
would not abandon his bill, but that he would introduce it in 
another session of Parliament. He moved—‘“‘ That this meeting 
considers the fact that year after year no explosions spring from 
covncing poof tat competent independent nspection i adequate 
convincing p' com: it independent inspection uate 
to the prevention of such disasters, and this meeting therefore 
calls upon every steam user to adopt the simple precaution of 
independent inspection, in order to protect the lives of his work- 
men and all those exposed to danger through his employment of a 
steam boiler.” 

hos H. R. Greg (Stockport) seconded the resolution, which was 


ar the motion of Mr. L. J. Crossley (Halifax), seconded by Mr. 
J. Scarlett, the officers were re-e and thanked for their past 


The meeting concluded with a vote of thanks to the chairman, 
(Blackburn), and seconded by Mr. J- 
(Rochdale). 
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RAILWAY MATTERS. 
Mr. Dopson, the senior member for East Sussex, and lately 
Chairman of Ways and Means, is, it is stated, to be the Chief 
Commissioner of the new Railway Board. 


TuHE report of the directors of the Bahia and San Francisco Com- 1 


pany states that the traffic shows an increase of about £2670 as 
compared with the corresponding half of 1871. 


Tue directors of the Paris, Lyons, and Mediterranean Railway 
Company have officially announced a dividend for 1872 at the 
rate of 12 per cent. per annum on the company’s share capital of 
“£16,000,000. 

THE report of the directors of the Recife and San Francisco, 
Pernambuco Company states that the number of passengers 
carried during the half-year ending the 31st December last was 
112,961 against 91,824 in the same half of 1871, showing an increase 
of 21,137. 

Mr. A. C, SAUNDERS, manager of the Leeds district of the Lanca- 
shire Insurance Company, on Monday recovered from the North- 
Eastern Railway £750 damages (of which £500 had been paid into 
court), for injuries sustained by him in an accident en the com- 
pany’s line near Harrogate, in January, 1872. 

THE increase of railway fares on the Lancashire and Yorkshire 
Railway came into force on Tuesday, and applies to passengers 
between Bolton and Moses Gate, Manchester and Miles Platting, 
and Liverpool and Sandhills. The fares now are—First class, 4d.; 
second-class, 3d.; and third-class 2d. per mile. Return tickets by 
third-class are 3d. 

A CONSIDERABLE rise was made on Tuesday in the fares on the 
South Shields and Tynemouth branch lines. First and second- 
class fares were advanced 3d., third-class fares 2d. per single 
journey. Where return tickets are taken some reduction is made 
on these rates, The Blyth and Tyne and the Tyne General Ferries 
Company intend also to raise their rates; and the Newcastle 
Chronicle expects a struggle between the public and these 
companies. 

THE depdts of the Erie Railroad Company, at Pavoma, Jersey 
City, have been destroyed by fire, which originated in the waiting- 
rooms of the passenger depét. It is supposed to have been caused 
by the heat of a pipe from the steam apparatus used in heating the 
building. The depét buildings were constructed of pine wood, 
which had been thoroughly dried and seasoned with age. Astrong 
north-west wind prevailed, and the firemen soon found that the 
flames were beyond their control. The fire spread so fast that 
people whohappened to be standing on the pier between the depits 
and river had much difficulty in escaping from imminent peril. 
The dep6t was filled with 
saved. The loss is 


With some it was a run for life. 
passenger cars at the time, but they were 
estimated at £50,000. 

A SPECIAL meeting of the Harrow, Edgware, and London 
Company was held on Wednesday at the office, Victoria-street, 
Westminster (Mr. Chapman in the chair), to consider a bill to 
revive and extend the powers of the Harrow, Edgware, and Lon- 
don Railway Company. The Act was passed in the session of 
1869 to make a railway from the Edgware, Highgate, and London 
Railway at Edgware to Harrow-on-the-Hill, the length of line 
being three miles and three chains, the capital £45,000, and the 
borrowing powers, £15,000. The object of the bill was not only 
to extend the — granted to the company in 1869 for the 
purchase of land to August, 1874, and for completion of works to 
August, 1876, but to authorise £20,000 additional capital, and to 
borrow £6600. The bill was approved. 


TuE half-yearly meeting of the Wolverhampton and Walsall 
Railway Company was held on Saturday at Wolverhampton, the 
Earl of Lichfield in the chair. The report stated that the line in 
connection with the London and North-Western Railway at 
Wolverhampton was opened on the Ist of November. The junc- 
tion with the Great Western Railway at the same place was not 
completed and passed by the inspector of the Board of Trade until 
the 17th of February last. The directors were compelled to take 
proceedings against the London and North-Western Company 
to insure a strict performance of the agreement with that 
company. The chairman reviewed the history of the line, and, in 
reference to the disagreement with the London and North-Western 
Company, said that, although the report contained some remarks 
about legal proceedings, he hoped such would be rendered un- 
necessary by a timely and amicable settlement of the points in 
dispute. 

A MEETING of railway guards, porters, and other servants of the 
various railway companies, was held at the Elephant and Castle 
Theatre on Sunday morning, ‘“‘to explain to the public the 
grievances of the railway men, and the unjust manner in which 
some of them are treated.” . Baxter Langley presided. Reso- 
lutions were adopted asserting the opinions of the meeting that 
‘* six days shall constitute a week’s work, each day to stand for 
itself, and not to exceed ten hours, the hours of duty to be conse- 
cutive, and all men working on Sunday to be paid an extra day’s 
pay for it, or have the day off in the ensuing week ;” asking for an 
advance of wages of 2s. per week ; and recommending that, to pre- 
vent many of the accidents to the public, ‘‘ no one shall take the 
charge of trains or other responsibilities unless qualified for those 
duties ;” and that “‘a representative of the railway service should 
attend all inquests on deaths of railway servants, more especially 
in the interests of the widows and aphenn.” 


A REPORTER of the Hartford, U.S., Daily Times thus describe 
Smith’s vacuum brake, which is in use on the road between that 
city and New Haven: “‘The apparatus is simply an air ejector 
placed in the cab of the locomotive, which is connected by pipes 
and hose to a flexible air chamber, similar in construction to an 
accordion, and this is connected to the brake rod underneath each 
car. The engineer, by opening a steam valve, produces a vacuum 
in the ejector, causing the expulsion of air from the flexible air 
chamber, bringing the heads of the air chamber together, which 
movement contracts or shortens the brake rod and applies the 
brake. The moment the engineer opens the air valve the pressure 
is instantaneously relieved. The pressure is applied externally 
and gradually, and is applied to the rear car first. This obviates 
the breaking of couplings and hose ; and the jerking, unpleasant 
motion of the cars that accompanies the usual method of applying 
the brakes is done away with. Another advantage is, that when 
the vacuum is produced it.draws the hose coupling and joints 
together, while other power brakes, operated by inward pressure, 
strain and open the couplings and joints. 

THE half-yearly meeting of the Berks and Hants Extension 
Railway Company was held on Monday at Devizes. The report, 
which was adopted, showed that the traffic returns exhibited a 
satisfactory increase of 237 first-class and 35,806 third-class pas- 
sengers ; but these numbers were reduced by a decrease of 15,060 
second-class passengers, consequent on the increased facilities for 
third-class travelling, so that the net increase had been 20,983 
passengers. While, however, each description of the traffic 
showed an increase in the receipts, the gross traffic of the half-year 
had not been so great as it would have been if the high erices bad 
not restricted the consumption of coal throughout the district 
supplied by the railway, and if the great scarcity, coupled with 
the high prices in the Kadstock field, had not prohibited to a great 
extent the iage of coal from the collieries which were most 
remunerative to this company. The directors alluded to the un- 
ae arrangement of the trains on the line, and also to the 
objectionable closing of the down line for a distance of nine miles, 
between Newbury and Hungerford, caused by the transfer to that 
line of the surplus broad gauge trucks no longer required in Sout 
Wales. These matters had n the subject of considerable dis- 
cussion and correspondence with the Great Western Railway Com- 
pany, and the directors hoped, as a result, that an improvement 
in the trains would be shortly effected. 








NOTES AND MEMORANDA. 


Post-orrices were first established in France in 1464; in England 
in 1581 ; in Germany in 1641. 

L. Carivs has found that water at 3 deg. Cent. absorbs per 
litre 0°01 gramme, or 5 cub, centimes. ozone. 

Tur ale brewers of Burton consume annually the product of 
300,000 acres of grain and 10,000 acres of hops, and use 15,000 
tons of coal. 

THE first regular bank was established at Venice, in 1157. The 
bank of Genoa was established in 1407 ; that of Amsterdam in 
1609 ; England, 1694. 

THE Miners’ Journal estimates the consumption of coal of all 
kinds in the United States in 1872 at 40,500,000 tons, being an 
increase of about 86 per cent. in eight years. 

THERE was realised in 1870, 1400 cwt. of amber, worth £60,000, 
from dredging upon the shores of the Baltic. It is also found in a 
bluish clay bed in Eastern Prussia# and elsewhere in limited 
quantities. 

A very refractory crucible, for stecl and the noble metals, can 
be made from a mixture of broken porcelain ten parts, graphite 
ten parts, fine asbestos, three millimetres long, ten parts, not too 
finely pulverised quartz three parts. 

ALTHOUGH the invention of gunpowder was claimed by both 
Germany and England, yet incendiary projectiles were known in 
China 300 or 400 years B.c., while Grecian historians relate how 
the progress of Alexander was barred near the Ganges because the 
gods of the country shot thunder and lightning. 

A GERMAN chemist has ascertained that ozone has the power of 
decolourising blood, leaving it a white and perfectly coagulated 
albumen, in which condition it may be used in calico printing and 
for some pu for which the colouring matter in that class of 
albumen oo weet wl rendered it useless. Ozone has also been 
found to act very powerfully as a disinfectant. 

THERE is no true coal found west of the Rocky Mountains, with 
the exception of some veins on Vancouver Island, and sibly in 
some other portions of British Columbia. The veins of 
California and Washington Territory are of later geological forma- 
tion than the anthracite beds of Pennsylvania and other eastern 
states. The Pacific coast production is a species of lignite. 

Mr. ARTHUR SCHUSTER says the true spectrum of nitrogen is 
easily recognised by a very bright green line, followed, at a small 
distance towards the more refrangible parts, by a green band ; it 
also contains some violet bands, which are not shaded. Pure 
nitrogen gives only one spectrum, and this is the line-spectrum ; 
whenever a fluted spectrum of the first order is formed it is due 
to oxides of nitrogen, formed under the influence of the electric 
spark, in presence of traces of oxygen. 

THERE are very extensive deposits of asbestos within the limits 
of the United States, that found on the eastern slope of the Green 
Mountains and of the Adirondacks being of the best quality for 
fineness and tensile strength. The fibre of New Vork and 
Vermont asbestos varies in length from 2in. to 40in., and re- 
sembles unbleached flax, when found near the surface, but when 
taken at a greater depth it is pure white, and very strong and 
flexible. It is found also in considerable quantities in the Tyrol, 
in Hungary, Corsica, and Wales. 

THE amount of coal produced, and the amount exported in a few 
recent years, may be stated as follows :—Number of tons,of coal 
exported in 1867, 10,565,000 ; 1868, 10,967,000 ; 1869, 10,745,000 : 
1870, 11,702,000 ; 1871, 12,748,000; 1872, 13,212,000. Retained 
for use in Great Britain :—1867, 93,809,000; 1868, 92,047,000 ; 
1869, 96,544,000 ; 1870, 98,557,000 ; 1871, 104,438,000; 1872, ap- 

roximately, 106,887,000, Total number of tons of coal pro- 
Sod :—1867, 104,374,000 ; 1868, 103,014,000 ; 1869, 107,299,000 ; 
1870, 110,259,000; 1871, 117,186,000; 1872, approximately, 
120,099,000, 

THE total iron ore yield of the United States in 1872 is stated 
at 6,421,836 tons, out of that product in the Lake Superior region 
over 1,000,000 tons were shipped eastward for reduction, the 
furnaces in Ohio and Western Pennsylvania getting the most of 
it. The greater part of the pig iron production was, as usual, in 
Pennsylvania—702,819 tons, Ohio coming next, with 230,636 
tons, and New York next, with 159,164 tons. In Missouri there 
were 126,713 tons manufactured; Wisconsin, 67,000 tons ; New 
Jersey, 63,413 tons; Michigan, 63,195; Maryland, 41,500; and 
Georgia, Alabama, and Tennessee, 26,000. These figures, how- 
ever, are stated to be ap! eye on account of the great difficulty 
of getting returns from all the furnaces, 


To print with aniline on cotton goods, dissolve fifty grains of glue 
in one litre of water, and into this drop just enough of a solution 
of bichremate of potash to give it a straw yellow colour. To 
this mass enough aniline dye is added to give it the desired shade, 
and the solution thickened with starch and dextrine. This mass 
can be employed for printing directly on muslins and cottons 
generally. After printing the fabrics are exposed to the direct 
sunlight for a few hours to set the colours, for the bichromate 
with glue, gelatine, or albumen, is rendered insoluble by the action 
of light. In place of glue an ammoniacal solution of caseine may 
be employed; glue is, however, the cheapest substance, and pre- 
ferable on that account, 

THE following table of the comparative value of California coals 
was determined by a series of careful experiments made by the 
United States Government at Mare Island. The experiments were 
made with reference to determining the amount of the several 
kinds of coal which would be required for a calorific equivalent to 
acord of the best oak wood, obtained in the market. The result 
was as follows :— 

Pounds, 
Nanaimo, Vancouver Island, B.C. .. .. «os «+ «+ e+ 1800 
Bellingham Bay, Washington Territory .. os ee ee 
Seattle, Washington Territory .. .. «. 2 «+ «+ «+ 2400 
Rocky Mountain, Utah .. .. «+ «2 oc «8 of of of 
Mt. Diablo, California oe ° 
Coos Bay, Oregon «2 «s os oc of 08 co ce co «- 2000 

THE first steamship built in California has made her trial trip, 
and, according to the Scientific Press, has proved a great success. 
She is 160ft. long, 324ft. beam, and intended to carry 500 tons, 
She is destined for the Coos Bay coal trade, and was built by Capt. 
Read and the Risden Ironworks. The Press says: “‘The effects 
of the trial of this vessel on our coal trade will probably tend in 
the direction of the reduction of the price of in this city. If 
the Eastport is a fi to her owners, we shall in a 
couple of years have the entire fleet of sailing coasters replaced by 
small steamers, and a flourishing shipbuilding business will, as a 
result, spring up in this city. We have on coast areas 
necessary for shipbuilding, and should own all our ships and buil 
them ; we therefore hail the building of the Eastport as a step, 
though a small one, in this direction.” 

HELMHOLTZ says that in a piece of cultivated land producing 
corn or trees, one may reckon per year and per square foot of land, 
0°036 lb. of carbon to be produced by vegetation. This is the 
amount of carbon which, during one year, on the surface of a 

uare foot in our latitude, can be produced under the influence 
of This quantity when used as fuel and burnt to pro- 
id gives so much heat that 291 lb. of water could 
be heated 1 deg. Cent. Now we know the whole quantity of solar 
light which comes down to one square foot of terrestrial surface 
during the second, or one minute, or one year. The whole amount 
which comes down d a year to one square foot is sufficient to 
raise the temperature o! 490,000 Ib. of water 1 deg. Cent. The 
amount of heat which can be produced by fuel upon one 
square foot during one is, as you see from these figures, a very 
small fraction of the whole amount of solar heat which can be na 
duced by the solar rays, It is only the 1477th part of the whole 
energy of solar light. 





MISCELLANEA. 

Mr. T. L. Dickson has been appointed by Mr. Bruce to be an 
inspector of coal and certain other mines, under the Coal Mines 
Regulation Act, 1872 (35 and 36 Vict., cap. 76). 

| A PROSPECTUS has been issued of the North of land Wagon 
| Company (Limited), with a capital of £100,000, in of £10, 
| to establish works at West lepool for the construction of 
| railway rolling stock either for sale or hire, 


{ AstTrike of the miners at Newcastle, New South Wales, in 
January, for a reduction of the working day to ten hours, caused 
a scarcity of coal. At Melbourne the price rose to 70s. a ton— 
nearl: times the ordinary amount. Upwards of sixty 
vessels were in port at one time waiting for coal. It was thought 
than the men would have to give way. 

Tue Fisheries Preservation Society, says Land and Water, have 
determined to take — prevent the pollution of rivers. As 
Government last year pred out of the Public Health Bill the 
clauses relating to the pollution of water, from pressure brought 
to bear by the manufacturing interest, and have refused this year 
to do anything to stop what is a daily increasing evil, the council 
have resolved to make an attempt to get the law reformed. 

A MEETING was held at Norwich on Saturday to make arrange- 
ments in connection with a pro to invite the Royal 
Agricultural Society of England to hold its exhibition at Norwich 
in 1874. The Norfolk Agricultural Society will, in the event of 
the Royal Society coming to Norwich next year, vote £500 from 
its f , and will also suspend its usual summer exhibition for 
one year. It is not yet known what course will be pursued by the 
Royal Society. 

Mk. GOSCHEN, with Capt. Tryon,{his private secretary, visited 
the Royal Arsenal on Friday afternoon, and witnessed a private 
trial of the new aggressive torpedo, or submarine — a number of 
which having been manufactured in the Arsenal with perfect secrecy. 
Col, Millward and Captain Singer, the latter being especially 
engaged in torpedo investigations, received the First Lord, and 
the only persons present were those engaged in the manufacture 
and working of the torpedo. 

THE consumption of coal in the manufacture of iron formed the 
subject of part of Mr. Meade’s evidence before the Coal Committee 
of the House of Commons. The statistics on this point were from 
estimates which the witness stated to be very trustworthy. In 
making pig iron from the ore it is calculated that three tons of coal 
are consumed for every ton of pig iron produced. For raising the 
pigs to the condition of finished iron, 3 tons 7 cwt. more are 

i Consequently iron generally in those shapes in which 
it is the subject of the wholesale trade, represents an expenditure 
of 6 tons 7 cwt. of coal. 

FRresH instructions have been issued from the Admiralty for the 
entry of engineer students and shipwright apprentices at the 
various dockyards. Henceforward idates as i students 








must be between fourteen and fifteen years, instead of between 
fifteen and sixteen, as now. Instead of two entries there will be 
but one in June, and only one examination. After six years in a 
yard they will be removed to the — at Greenwich Hospital 
for a year, and if they show talent will be kept there for some 
years for a higher education. Shipwright apprentices must not be 
under fourteen, and the instructions for engineer students will 
also apply to them. 


THE Thames Conservancy Board commenced on Saturday ® 
prosecution of the Windsor Corporation for polluting the Thame* 


with sewage. Mr, English, who appeared for the board, showed 
that the negotiations by the defendants had been g on for 
nearly seven years, but nothing had really been done, e Con- 


servators were not only bound to put a pressure upon them in the 
interest of the public, but as a matter of justice. The Conserva- 
tors received a year from each of the great water companies, 
and it was a positive fact that the water so fouled by the Windsor 
sewage was consumed by the inhabitants of the metropolis. Mr. 
W. H. Michael asked that the case might be adjourned while the 
board took steps for the purpose of complying with the require- 
ments of the board. The magistrates adjourned the further 
hearing of the case till the 4th of June. 

Some time ago a company isting of a ber of large coal- 
owners in Yorkshire was formed for the supply of coal direct from 
the collieries, for shipments to the various ports. The attention 
of coalowners has been recently turned to the = obtained by 
coal merchants, and 4 is said a a will ae to 
supply coal direct to the consumers, by the opening of depdtsin large 
roe Messrs. Briggs, Son, and Co. (Limited), of the Whitwood 
Collieries, have already commenced to do so, and have opened an 
office and depét in Bradford, where they are advertisin coal as 
follows. Best house coal 24s, 6d. ; seconds, 23s. ; ro’ engine, 
18s. ; slack, 15s. 6d. per ton exclusive of cartage. ey also 

tee weight and quality. The merchants in Bradford are 
advertising at the same prices. It is stated that Messrs. Briggs, 
intend opening depéts in other places so as to supply their own 
coal direct from the collieries. 

THE memorandum presented by the German ‘pew to the 
Federal Council expressly states that in future all the shipbuilding 
for the German navy will be perfosmed in the country. e 
following vessels are to be built up to the year 1882: three iron- 
clad corvettes, three monitois, three ironclad batteries, four screw 
corvettes, four avisos, five large to o ships, and eighteen 
torpedo boats, or forty vessels in all. The corvettes which are to 
be used in the ironclad squadron on the Baltic will be armed with 
eight centimetre guns. The new monitors will carry from three 
to four guns of the heaviest calibre, and the batteries from 
twelve to sixteen such guns. The new gunboats, two of which, 
the Nautilus and the Albatross, are duals afloat, are to be armed 
with two fifteen centimetre coil guns and two twelve centimetre 
coil , and the smaller gunboats will probably carry one gun of 
the Ccoslest calibre apiece. 

Goop news as to the future of the coal supply is furnished in 
the very promising character of the sinkings and borings that are 
being made at what is known as the Fair Oaks Colliery, and like- 
wise at Huntington. The locality is upon the verge of the present 
proved Cannock Chase District, and, together, the area embraces 
upwards of 7000 square yards, Experienced geologists and 
mining engineers feel certain from the evidence that coal is there ; 
and it is significant that in the nearest colliery, that of the West 
Cannock Company, twenty seams of coal and all the ironstone 
measures have been found. This will encourage further investi- 

tions throughout the inclosed space lying between South and 

orth Staffordshire and Shropshire. Sinking operations have 
been recommenced at Sandwell, near to Birmingham, by which it 
will be recollected it is — to prove coal between the Shropshire 
and Warwickshire coal fi 

On Tuesday a well attended meeti 
the various collieries in the South Y: 





of the representatives of 
hire coal field, convened 





Colliery br age or syoness Asso 
cent, upon the present gross earnings 

After consid le discussion the meeting agreed 
advance named, and a deputation consisting of nine persons was 
appointed to wait upon the coalowners who met on the same day. 
Accordingly the deputation appointed waited upon the coalowners 
at the King’s Head Hotel, where a was held under 


presidency of Mr. S of Lundhill. deputation stated 
their claims, which were cent., from the 8th of 
March. ey afterwards adjourned, after some discussion 
the coalowners to concede cent, upon the gross 





earnings payable i 8th ult. 
After some er the offer was accepted, and the 
preceedings 


— 
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THE PROGRESS OF THE TAY BRIDGE 


(For description see page 197.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveau, Rue de la Banque. 
BERLIN.—Messrs. A. Asner and Co., 11, Unter den Linden. 
VIENNA.—Merers. Gerotp and Co. 

LEIPSIC.—A.pnonse Dire, ' 

NEW YORK.—WIi.umer and Roczrs, 47, Nassau-street. 








PUBLISHER’S NOTIOE. 


*,* With this week's number we publish a coloured sw t, 
representing *‘ The Tay Bridge, North British Railway.” Each 
number, as issued by the publisher, will contain this Supplement, 
and subscribers are requested to notify the fact to him should they 


not receive it. 





*,* The Publisher begs to announce that next week’s edition of THE 
ENGINBER will be published on THURSDAY AFTERNOON instead 
of Goop Fripay. Advertisements intended for insertion in that 
number cannot be received later than six o'clock on Wednesday 
evening. 








TO OORRESPONDENTS., 


*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our to keep copies. 

*.* In order to avoid trouble and confusion, we Jind it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in ail 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their ‘ination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

J. L. N.— We have an article on the subject in type. 

8S. W. anv Co. (Lille).— We do not know what you refer to. 

W. Gisson.—A letter is lying in our publishing office for this correspondent. 

W. H.—So far as we can see the lubricator is quite novel, and would work 
well, 

T. J. K.—Unfortunately you have no remedy whatever. There is no protec- 
tion for such things but a patent. 

TeLecraPu.— We must refer you to our advertising columns, in which you 
will find the names of numerous agents. 

N. pe M. (St. Peteraburgh).—Thanks for your note. We must decline, how- 
ever, to interfere in cases of disputed priority of invention, 

Al.—(1l) Molesworth’s “Pocket Book;” (2) Binns “Oa Drawing;” (3) 
Stanley's “‘ Drawing Instruments ;” (4 and 5) Boz’s ‘‘ Hydraulics and 
Mill Gearing.” 

M. J.—The cylinder contains oil which prevents vibration in the governor, 
and steadies its action without rendering it less sensitive. The expedient 
has often been adopted with success. 

H.—The law is much as it always was. Two miles an hour in towns, four 
miles an hour in the country. Two men in charge of engine, one man in 
charge of train. A man with a red flag to walk in advance. 

P. P. W. (Foley Mills, Wexford).— Write to Messrs. Neilson, engineers, Glas- 

gow, orto Mr. Barclay, engineer, Kilmarnock. The supply of cold water must 
be higher than the apparatus, so that the water may run into it to obtain 
satisfactory results. 
. 8. E.--There is one published by Trubner, which will probably suit your 
purpose. It is in three small volumes, abridged from Rumpf, Mothes, and 
Unverzagt. Another by Tolhausen is in the press. We may also refer you 
to those published with THe ENGINEER of 29th January, 1869; 17th 
February, 1872 ; and 26th January, 1872. 

Nemo.— There is no treatise on the slide valve which will supply you with the 
information you want. For horizontal engines it is a good rule to make 

* all the ports two-thirds of the diameter of the cylinder long, and the steam 
ports of such a breadth that they may have an area of one-sixteenth that 
of the piston, The exhaust be one-; more. 

A. W. D.—Jn Simms “ On Levelling,” you will find all the best methods of 
laying out railway curves fully described. The number of pamphlets, 
tables, and cards published on the subject is well nigh infinite. Wherever 
the ground will permit, there is no method which can compare with that 
known as “ Rankine’s Method,” which combines the use of the chain with 
the theodolite. A skilful and practised engineer will use this method on 
almost any description of ground not precipitous. 

E. Q—(1) The direct water-pressure engine uses the same quantity of water, 
no matter wi the power ; but the pressure is reduced, and the surplus 
power is expended, in forcing the water through a throttle-valve nearly closed. 
(2) A water-pressure engine is more economical under some circumstances 
than a turbine. If you have plenty of water with a moderate fall use a 
turbine. If you have little water and a great fall, use a pressure engine. 
(3) Such a siphon as you speak of should work well. Large siphons have 

been repeatedly used in fen districts for drainage purposes. 





HARRIS'S PATENT BELT FASTENERS. 
(To the Editor of the Engineer.) 


Str,—Would any correspondent be so kind as to inform me who are the 
makers of Harris’s patent belt fasteners, and their address ? A.V. 





MAT CLIPPING MACHINES. 
(To the Editor of The Engineer.) 
Sir,—Can any correspondent give us the names of makers of mat 
clipping machines ? P. anv F. 





SMOKE PREVENTION. 
(To the Editor of The Engineer.) 

Sir, —We should be glad if any of your numerous readers could tell us 
where an efficient smoke consumer can be seen in full work, either in 
Lancashire or Yorkshire. Two-flued round boiler. 8. B. anp Co. 

Lancaster, March 81st, 1873. 

FIREWOOD MACHINES. 
(To the Bditor of The Engineer.) 

Sir,—Can any correspondent inform me if there is a machine (steam 

or hand power) for cutting firewood, and where such a machine - : be 


? 
March 28th, 1873. 








PAPER COLLAR MACHINERY. 
(To the Bditor of The Bngineer.) 

Srr,—I have an order from abroad for machines to make (1) paper 
collars : (2) paper shirt fronts and cuffs. Can any reader help me to 
obtain address of makers of same as early as possible ? W. A. C. 

March 29th, 1873. —— 

GUNPOWDER MACHINERY. 
(To the Editor of the Engineer.) 

Srr,—Could any one of your readers inform me where I could obtain 
hognadiio mrsnmmre ren i é hines for the gunpowde: facture ; 
and gene as to esses of makers of wder machinery ? 

London, March 26th, 1873. — cs A. ®. 

HIGH CHIMNEYS. 

« 1 shalt (To the Editor of the Engineer.) 

m,—I 8 take it as a favour if any correspondent will tell me what 
2S ey chimney in existence, pF ane on the Continent, in Great 
a ~_ x merica. Some information about exceptionally high chim- 

ys, such as their area, thickness, &c., would be highly esteemed by 

a Norto WesTERN. 





aenae TOP CUPOLAS. 

the Editor 

Sirn,—Can any correspondent » Ng des marta 

oe ree bey to the 
an ironfoundry erwise than inary 

anette, solely for this purpose, Steer t- . 12uft. high oe 5ft. 


al . 
Bristol, March Sist, 1873. —s 





A CORRECTION. 
‘ (To the Editor of the Engineer.) 
18,—In the description of my sectional steam boiler. 
trated in the bevaee a ago Sobteony 28th _my name Sarno bea '. 
Suckling ; last week, in a letter “S Boiler Economy,” from a corre- 
spondent I find that [am promoted to ‘‘ Captain Suckling.” These errors 





are , and place me in a false position. I to enclose my card 

papper ye Se mistake. _ - N. J. odes hoy 

[The first error was due to the indistinctness of our correspondent’s signature. 
For the second we are Pp cope E.) 


SUBSCRIPTIONS : 

Tue Enciveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, yf preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. .. «. £0 lds. 64. 

y eet ee ae wrap toe chillin, oe ess £1 9s. 0d. ~ 
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ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings ; 
and, when the advertisement is under one inch in depth, each line after- 
wards, ninepence. The line averages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. All single 
advertisements from the country must be accompanied by stamps in 
payment. Alternate advertisements inserted with all practicable regularity, 
but regularity not guaranteed in any such case. All advertisements, except 
weekly ones, are taken subject to this condition. 

ADVERTISEMENTS Cannot Be InseRTeED uNLess DzLiverep serore Six o’cLock on 

murspay Evenine ix gach Ween. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. Leopold Riche; all 
other letters to be addressed to the Editor of Tuk Encineer, 163, Strand. 











MEETINGS NEXT WEEE. 

Tue Institution or Civi Encrngers.-—Tuesday, April 8th, at 8 p.m.: 
“On the Rise and Progress of Steam Locomotion on Common Roads,” 
by Mr. John Head, Assoc. Inst. C.E. 

Society oF Enorneers.—Monday, April 7th, “Horse Railways and 
Tramways,” by Mr. Henry Gore. 

Society or Te.ecraPH Encineers.—Wednesday, April 9th: Council 
meeting at 6.36 p.m.; ordinary general meeting at 7.30 p.m.: ‘‘ On a Bell 
Alarm for Submarine Cables.” by Mr. Wm. F. King; “ On the Measure- 
ment of Battery Resistance,” by Mr. James Graves; ‘‘ Un the Mechanical 
Tests of Iron Wire,” by Mr. R. 8. Culley. 
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BRITISH AND GERMAN HEAVY GUNS, 


Many of our readers doubtless remember the sudden 
burst of articles, written in a startled spirit, in various 
papers last November, on reports which came to England 
on the subject of the Prussian ironplate experiments car- 
ried on at the Tegel in August, 1872. Thec ter of the 
results, as far as they were then known in England, we 
discussed in an article in THz ENGINEER of November 8th 
last. The question was soon dropped, not, however, before 
orders had been given on Secsahee 10th to Colonel Reilly, 
the Assistant-Director of Artillery, to proceed to Berlin 
and obtain full particulars of what had actually taken 
place. These particulars have been embodied in an official 

rinted report now in our hands. 

Colonel Reilly begins by making as fair a comparison as 
the subject admits of, between our own armour-punching 
guns and those of the German Government, pointing out 
that if the pieces most nearly corresponding in calibre 
be matched against one another, the advantage should be 
in favour of the German guns, for they are in all cases 
slightly more powerful than our own, taking as the 
measure the muzzle-energy of the projectile. Thus, com- 
paring the German 17, 21, 24, 26, and 28 centimetre guns 
—whose calibres in inches are 6°796, 8°236, 9°268, 10°236, 
and 11°024 respectively—with our own 7in., 8in., 9in., 
10in., and llin. Woolwich guns, he finds a superiority in 
energy in favour of the former. Taking that of our own 
pieces as unity in each case of comparison, the German 

n’s power would stand 1°06, 1°16, 1°05, 1°07, and 1°084. 
& spite of this, Colonel Reilly concludes that the results 
obtained justify him in saying that our guns obtain the 
greater penetration into armour; and he further supports 
his opinion by a quotation from a letter of the punlicet of 
the Prussian select committee—dated, we should observe, 
however, 1868—which, after making a comparison be- 
tween a 96-pounder breech-loading and 9in. Woolwich 
gun, concludes with the words, “ We are unable fully to 
account for the great difference in favour of the Woolwich 

n.” Col. Reilly accounts for it by the retarding effect of a 
Tead coating on a shot endeavouring to force its way through 
armour, & effect to which even Captain Von Doppel- 
mair gives great weight, for he says:—“ We shall not be 
much in error when calculating the momentum of a lead- 
coated shot, if we only take into account the weight of 
the cast iron or steel core.” Herr Krupp himself makes a 
remark tending to the same end. We te yet, however, 
to show that the Tegel experiments do not contradict 
opinions, which, after all, were expressed long before they 
took place, the date of the experiments being, as we have 
said, August 15th, 1872. Two guns were employed, viz., 
the 28 and 26 centimetre Krupp s. The range was 
164 yards (150 metres). The t consisted of 9in., 10in., 
and 12in. plates, furnished by Messrs. Brown and Co., 
Sheffield, supported in each case by 18in. of wood, and 
gin. skin. e guns were in no instance directed agai 
the Qin. portion. The results obtained by the smaller 
piece we give in the figure. The diagram showing those of 
the 28 centimetre gun may be dispensed with, for each 





' havetaken special 





round passed through, The smaller, which we may term 
the 10in. gun, was fired twice with 70°5 Ib. of powder, 
with the results shown in the figure as rounds 111 and 114, 
at the 10in. plates, and once with 72°7 Ib. at the 12in. por- 
tion ; the shell in all cases being fired without bursting 
rge. 
The 28 centimetre or llin. gun was directed against the 
10in. portion with firing charges of 88 Ib. and 77 Ib., and 
against the 12in. plate with one of 88lb. The shell 
age completely through, and broke up in every case. 

e projectiles were Gruson’s chilled shells, filled with 
dried They appear to have been very good, 
except in the case of round No, 111. Colonel Reilly 

ap’ to question the proof of a 
<10'+ 9" + 94 flaw alleged to have existed in this 
Qo, projectile ; but looking at the result 
of round 114, fired under the same 
conditions, we think it may fairly be 
concluded that the shell was a bad 
one, or that there was some abnor- 
mal condition which justifies the 
rejection of that round as a fair 
specimen of result. Colonel Reilly 
sums up, after adding ranges to 
correspond and reductions in charge, 
as follows :—The German llin. gun 
would penetrate a 12in. Tegel target 
at 437 yards, The — llin. at 
500 yards. These German and 
English guns would penetrate the 
llin. portion at 1100 and 1200 
yards respectively, and the 10in. at 
1400 and 1600 yards respectively. 
Again, the respective ranges for 
wy penetration of the German and 
+ 9+g> English 10in. guns are, Tegel 10in. 
target, at 490 and 800 yards, Tegel 
llin., at 164 and 500 yards; while both guns fail to com- 
pletely penetrate the 12in. plates under any circum- 
stances. 

In this comparison we think it is doubtful whether jus- 
tice is done to the English guns. We find the penetration 
allowed to the English guns corresponds with that which is 

iven on an official diagram which is now in preparation; 

ut in the latter case, if we understand it, a fair average 
effect is sought to be shown. The Tegel experiments we 
may look upon as the most successful that have been carried 
out; and, throwing out the bad shot, as we willingly do, we 
contend that our best results might be fairly set against 
them, moderate though the German deductions made from 
them may be. Our diagram, published May 17th, 1872, 
which gives possible limits of — established for 
each penetrating figure on actua] experiment, though not in 
each instance for each gun, indicates considerably greater 
power for the English guns. In any case, it seems that the 





| fact is apparent that from some cause the German guns do 


not penetrate so well as our own. Next, however, arises 
peed to question. How is it that the German 2 yg 
leave the muzzle with more energy than our own! And 
this opens the whole discussion of the merits of the breech- 
loading and muzzle-loading systems. Col. Reilly appears to 
ins to observe the working of the breech- 
loading guns at Herr Griison’s works at Magdeburg, and 
comes to the following conclusions with regard to the various 
advantages claimed for them :—That, far from there being 
any facility in loading, great force has to be used and ap- 
plied in a very careful way, or the gun may be rendered 
temporarily unserviceable. Escape of gas, fouling, or cor- 
rosion of the closing surfaces, and injury to the delicate 
Broadwell ring, are among the contingencies that may arise 
on service. Supposing the breech-loading apparatus to be 
secure, there is some advantage in the decreased recoil that 
may be maintained with a breech-loading gun. Then, 
again, the shot is less liable to jam in loading. The 
breech-loading gun may be made longer occasionally, 
which is a decided advantage where there is a difficulty, as 
in our Jarge guns, in burning the powder. Further, a large 
powder chamber may be employed for the better burning 
of the charge. Again, there is little or no difficulty as te 
erosion of the metal caused by the gas forcing its way be- 
tween the shot and the bore. No wad or other means is 
necessary to keep the shot from shifting forward in the 
bore "No advantage, Colonel Reilly considers, can be 
argued for the breech-loading gun on the score of 
easy extraction of projectile, if necessary, or of dimi- 
nished chance of injury to the detachment either from 
accident or exposure to the enemy’s fire, or of the possi- 
bility of using short rammers and sponges. The advantage 
claimed for a lead coat, on the score of the weakness im- 
parted to shells by attachment of counter-sunk studs, and 
on the score of their hindering penetration, Colonel Reilly 
thinks is not only negatived, but in the latter particular the 
balance is heavily in favourof the studs. Looking at all these 
points, in the face of our difficulty in burning powder with 
the 35-ton gun, we confess the one that carries most weight 
is any promise of more complete combustion of charge. If, 
however, the Krupp guns have burst explosively as re- 
peatedly as represented by this report—if, as here repre- 
sented, they are awkward to work and liable to get out of 
order, if they cost about double the price of the correspond- 
ing guns manufactured at Elswick—it would not be fair to 
compare with the Royal Arsenal prices; and, lastly, if Herr 
Krupp still declines to undertake to make a 35-ton gun, it 
appears as if it were idle to draw a comparison between 
the English service guns and those of Germany. Although 
we do not at all on that account acquit our Woolwich guus 
of serious faults in the rifling. . : 
Having disposed of the question as to the relative merits 
of English and German guns, Col. Reilly mg on to two 
or three other matters which deserve a few words. The 


‘Gruson projectiles he mentions are cast with a dead head 


on the base, which is afterwards cut off, the object being to 
obtain a solid bottom to stand well under the shock of 
disc The body of the shell is not strictly cylindrical, 
but er smallef at the base, the lead coat bi the 
finished body into a cylinder. This form is considered 
good for penetration. Herr Gruson uses a coal tar lacquer 
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for the interior of the shell; we can only say we doubt if he 
would do so had he our experience of the effect of tropical 
climates on materials of this character. 

With their field breech-loading Krupp gun the German 
officers seem satisfied, except that they are seeking to obtain 
a higher initial velocity than they have at present. The 
difficulty of making a reliable time fuse for breech-loading 
guns, has caused percussion fuses to be used altogether. 
This arrangement is incomplete. It appears, however, that 
the power and energy of the projectiles of the German field 
guns are in each case slightly greater than those of our 
own, which is serious. As has been well remarked, in time 
of peace light guns find favour ; in time of war they get 
gradually replaced by heavy ones. The remarkable fact is 
brought to our notice that nearly all the important war 
stores of Germany are made by contract, the only excep- 
tions being such as smail bronze guns, small projectiles, 
saddlery, &c. In connection with this comes out the fact 
that German artillery officers are lamentably behindhand 
in manufacturing, if not in general ability. That a cavalry 
officer, General Podbliesky, should be selected to take the 
post of inspector-general of artillery, speaks volumes. 

As to small arms, the Prussian Government mean to 
manufacture 1,500,000 Maiiser rifles, including 150,000, 
which, with 100,000,000 cartridges, are being made by the 
National Small Arms and Ammunition Company, at Bir- 
mingham. The breech mechanism of this arm was de- 
scribed in THe Encinerr of Nov. 8th last. The bore is 
*433in., the bullet 380 grains, the charge 72 grains. This 
rifle is, therefore, in every way, except in portability of 
ammunition, inferior to our Martini-Henry arm, whose bore 
is ‘45in., its bullet 480 grains, and its charge 85 grains. 
Gen. Burden is supplying 50,000,000 solid metal cartridges 
guaranteed to stand refilling fifteen times. These are for 
use in time of peace. They are considered especially suitable 
for worn rifles, as offering great security against esvape of 
gas. They are also said to protect the powder thoroughly 
from damp. To compare them with our service coil cart- 
ridges we should have some trustworthy comparative 
trials, In the absence of these we can give no opinion. 


TESTING CRANES. 

On the 19th of March a case was tried at Exeter before 
Mr. Baron Pigott and a jury, which possesses some in- 
terest for makers of cranes. An action was brought by 
Mr, Kerslake, an ironfounder carrying on business at 
Exeter, against the Mayor and Corporation for £107, the 
price of a crane put up by Mr. Kerslake on a wharf for 
the defendants. The particulars may be briefly stated 
thus :—On the 13th of April, 1872, the plaintiff contracted 
to put up a crane for the defendants identical with those 
used on the Bristol and Exeter Railway, the crane to be of 
the best materials, and fixed and ready for test by the 
surveyor on a stated day. As set forth in the pleadings, it 
appears that the surveyor to the Corporation—Mr, Ware— 
applied to the plaintiff in the first instance, inviting 
designs and estimates for a 5-ton crane to be fixed at the 
canal basin, and stating that tenders must include the cost 
of fixing and building. On the 9th April Mr. Kerslake 
wrote, offering to supply, for £105, a 5-ton crane similar 
to those on the railway. He happened to have that priced 
crane in stock, and with the material of it the surveyor ex- 
pressed himself satisfied; but Mr. Ware desired to alter the 
radius, making it 20ft. instead of a smaller radius; and 
he further wished the defendant to take back the materials 
of an old crane at the basin, and send in an amended 
estimate allowing for this. On the 10th April plaintiff 
agreed to alter the radius at an increased cost of £12, but 
he would allow £10 for old material, making the cost 
£107. On the 11th April his tender was accepted, the 
crane to be fixed, ready for use, and satisfactorily 
tested, at his expense, within six weeks of the order. 
The agreement was then drawn up, and, as we have stated, 
bore date April 13th. The crane was erected, and on the 
29th of June it was ready to be tested. So far everything 
had gone smoothly; but at this point a difficulty arose. 
Neither Mr. Ware nor Mr. Kerslake appeared to know 
how the trial was to be carried out. Mr. Ware suggested 
that the crane should be tried with a load of 8% tons; Mr. 
Kerslake replied to this thatShejhad agreed to put up a 
5-ton crane only; and we gather from the report of the 
trial that he held that if the crane lifted five tons he had 
fulfilled his contract. Mr. Ware, with great propriety, 
declined to take this view of the case, and it was ultimately 
agreed between the parties that they should consult us and 
abide by our decision. Now, it must be understood that 
until a report of the trial published in a local paper, the 
Western Times of March the 20th, reached us, we knew 
nothing whatever of the facts we have just recorded. 

Some time in July last year—we do not remember the 
precise date—we received a letter asking what was the 
usual method of testing a crane, to which we replied in a 
post or two. Several days subsequently we received 
another letter, from Exeter, asking what weight a 5-ton 
crane should be able to carry with safety as a test load. 
We answeredjthis letter also;§but even at that time we 
had no idea that any litigation was contemplated by our 
correspondents. pli ata an apr as being similar 
in their character to many hun of letters which we 
receive and answer in the course of the year, which apply 
simply to abstract questions of engineering. The circum- 
stances under which these letters were written, and the use 
made of them, we shall leave Mr. Kingdon, counsel for the 
plaintiff, to tell in his own words, as follows :— 

On 29th June Mr. Ware saw the crane; he approved of the 
materials, and the only thing was to have it tested. When it was 
up Mr. Ware made the extraordinary proposition that this 5-ton 
crane should be tested to the weight of fifteen tons, but ultimately 
it was reduced to ten tons. Mr. Kerslake naturally said he had 
but contracted to supply a 5-ton crane, and he could not consent to 
such an unusual and extra’ t course. It was suggested by 
some one that theeditor of THz ENGINEER should beasked what was 
the usual mode of testing a crane, and the plaintiff and the sur- 
veyor agreed to abide by'the opinion he gave. The testing was 
delayed to get this opinion. But on the 29th of June the plaintiff 
wrote to the council 


that he objected to have the crane tested by 
the 8} tons the surveyor had suggested, because known at 
the time of that this test would be required, his 


would have been very different, as he should have constructed a 





more powerfulcrane. He added that at the first interview he told 
the council’s surveyor that to do the work properly a 10-ton crane 
was required. This the plaintiff would repeat in evidence, and he 
would also tell the jury that Mr. Ware replied “I told the town 
council so, but they have refused to have a 10-ton crane.” The 
plaintiff's letter concluded that at the time of erecting he had 
great difficulties in the way, owing to the quantity of water that 
came in, but he had had an extension of time, and the crane was 
completed on the evening of the last day allowed, and he was pre- 
for its being tes The plaintiff's manager wrote to THE 

NGINEER, and the reply was that the general mode of crane 
testing was to allow the actual load when at the extreme end of 
the jib to run rapidly down, and suddenly brake it in its descent. 
He (Mr. Kingdon) thought they would agree that this was a sensible 
answer of THE ENGINEER'S editor. In the meantime Mr. Ware had 
also written to THE ENGINEER, asking ‘‘what weight should beswung 
to prove a fixed wharf crane warranted to work a load of five tons?” 
To this it appeared an answer was received that the crane could not 
be worked with safety at five tons unless it would lift and swing 
with ease and steadiness ten tons. If there were to be sudden 
jerks it should swing fifteen tons. Much care was required witha 
crane to prevent serious accidents. The Navigation Committee 
then wrote to the plaintiff that the minimum test must be ten tons. 
But the question put to THE ENGINEER was respecting a crane 
warranted to work a load of five tons—not simply touching a five- 
ton crane, 

The Judge: What isthe meaning of a 5-ton crane, then? It 
means a crane that will carry five tons, does it not ? 

Mr. Kingdon : It means a crane of five tons. 

The Judge : That is to bear a weight of five tons. 
_ Mr. Kingdon: “ The crane cannot be worked with safety, unless 
it will carry with ease and steadiness ten tons.” The effect of 
this answer was that if a crane was wanted to carry five tons with 
safety it must be a crane that would bear ten tons, and that was 

recisely what the plaintiff told the surveyor to the town council 
rom the commencement; he said they ought to havea 10-ton 
crane at the Basin. 
Mg Judge: Then a 10-ton crane would have to carry twenty 


ns. 
me . Kingdon: A 15-ton crane would carry five tons with 
ety. 

The Judge said carrying a thing without a jerk could be done by 
a much weaker bearing than if there were jerks, because the latter 
caused ‘great distress to a crane. 

Mr. Kingdon, continuing, said instead of Mr. Ware asking, as 
had been agreed, what was the usual mode of testing, asked what 
weight should be swung. That was a very different thing. 
Plaintiff was asked terms to fix a 5-ton crane. He did not 
contract that any weight should be swung, but simply that he 
should construct a 5-ton crane to be tested in the manner usual 
among engineers. The surveyor did not ask that, but simply what 
should be swung, and the question being different he got another 
answer. 

The Judge: Is not the utmost you can say to this that one 
answer must be set against another, and it remains to be told what 
is the proper mode of testing? . 

Mr. Lopes: That is our case entirely. 

The Judge said both answers might be found consistent on ex- 
planations. 

We shall consider the foregoing extract from the report 
of the trial in a moment, but before doing so it will be 
well to finish our history of the case. On the 12th of 
July, after our replies had been received, Mr. Ware 
attended to see the crane tested. A dispute then arose 
about the radius of the jib; but this was settled, and the 
crane was then tested by raising a load, allowing it to run 
down quickly and stopping it suddenly. The plaintiff said 
the load was 5 tons 3 cwt. The defendants, that it was 
only 4tons 3$cwt. Finally, the Town Council refused to 
accept the crane—for one reason, use it was not com- 
pleted in the specified time. The plaintiff then brought 
his action, asserting that Mr. Ware had accepted the crane, 
but the Town Council refused to be bound by the act of 
their surveyor. The jury found for the defendants. 


The first lesson to be drawn from the case is this, namely, 
that if gentlemen think proper to write to us to ask advice 
in matters of this kind, they should state all the facts 
fully, and not put abstract questions to which they can 
only receive general answers. The second lesson is, that 
the specification or contract was drawn up very improperly. 
If due care had been used in its preparation there could 
have been no litigation. In all cases where contracts are 
entered into for the construction of cranes and hoisting 
machinery, the greatest precautions should be used to insure 
a proper testing of the work contracted for. It does not 
form any part of our duty to say whether the verdict of 
the jury was wrong or right ; but there can be no question 
whatever but that the view adopted by the plaintiff’s 
counsel, and by the plaintiff himself, that a 5-ton crane was 
one which could only lift with safety an unknown weight 
less than five tons, is radically wrong. The common sense 
and universally accepted view of the matter is that 
a 5-ton crane is one which can be employed in 
lifting weights of five tons without risk of life, limb, or 
property. It should be obvious that a crane which will do 
this work must have a certain margin of safety. What the 
margin shall be is an open question—quite as much an open 
question as the coefficient of safety in marine engines.—We 
find one eminent firm allowing a factor of 12 to 1 in 
their engines, while another not less eminent or successful 
allow but 6 to 1—As regards the crane in question, we 
know that it was aw crane; and we also know that 
wharf cranes used for loading and unloading boats are 
seldom or never called upon to carry their full load. No engi- 
neer who understands his business would put down a 5-ton 
crane to work loads which averaged more than 3} tons. 
Two or three times, perhaps, in the year, the crane might 
be called upon to lift five tons; and this would be allow- 
able, for, the load being exceptional, it would be raised with 
much care, and lowered with even more caution. A very 
satisfactory test, therefore, for a 5-ton crane, is to lift a 
load of five tons two or three times, and allow it to run 
down rapidly and stop it suddenly. This is a severe test; 
and a crane which has stood it with safety may be trusted 
to work well, with due caution, on loads of less than five 
tons, and should be perfectly safe, with care, for the 
occasional lifting of loads of five tons. So much for our 
reply to the first letter we received in connection with this 
case. As regards the second, bearing in mind that we had 
a wharf crane to deal with, it would be a sufficient test in 
our opinion for a crane well made and of the best materials 
to lift 10 tons, the load to be then swung as rapidly as 
possible, A heavier test might do more harm than good. If 
the crane is to be hardly used, and to lift loads beyond its 
radius, then the test should be as we have stated, 15 tons. 
These are essentially minimum tests; and it is to be 





clearly understood that under no circumstances is the load 
of five tons to be exceeded; that the habitual loads will be 
much less; that the crane is of the best materials and 
workmanship, and that it undergoes a proper skilled 
examination at least once a year, by which incipient defects 
may be discovered. It must also be clearly understood that 
the test load of a crane does not represent anything like its 
breaking weight. That must be decided by calculation. 
How much the breaking weight should exceed the working 
load must be settled altogether by circumstances. For 
example, a crane wholly of wrought iron will be safe with 
loads which would be very dangerous if cast iron entered 
largely into the composition of the machine. Cast iron 
cranes should never carry more than one-tenth of their 
breaking strain. When a crane is intended for foundry 
work, or to be employed in astoneyard, or for lifting heavy 
machinery, it should be much strorger than when meant 
for wharf use only. In designing cranes, as in everything 
else, however, no fixed rules can be laid down; and nothing 
but the exercise of skill by a thoroughly competent 
engineer, master of the situation, can possibly secure a com- 
pletely satisfactory result. 

We cannot conclude this article better than by the 
following quotation from Glynn’s admirable little treatise 
on cranes in Weale’s series :—“ Thus it is evident that to 
construct a crane properly a knowledge of the strength and 
application of materials is necessary; and to calculate the 
stress to which they are subject, some acquaintance with 
the composition and resolution of forces is also requisite; 
and to proportion the power applied to the due performance 
of its work, it is needful that the mechanical powers should 
be studied and learned, so that the greatest mechanical 
effect may be obtained; and also that the construction of 
wheels and pinions in all their parts, especially that of their 
teeth, should be well and carefully considered. Until all 
these things have been learned, and not before, the making 
of a crane, simple as the machine may seem, will be little 
better than guess work; and when cranes are intended to 
raise such heavy weights as they have now frequently to 
sustain, their construction should never be entrusted to 
ignorant and unskilful men, whose mistakes may endanger 
both property and human life.” 





THE OPENING OF THE VIENNA EXHIBITION. 

From particular inquiries we have made in Vienna, we under- 
stand that, though the International Exhibition will be “opened” 
on the Ist of May, yet it will be more of a fictitious than a real 
opening. The official opening will be as much of a real and 
virtual opening as that of the Paris Exhibition in 1867, wherein, 
although opened on the Ist of May, hardly anything was finished 
at that date. Then the exhibitors will not be any better, and 
probably not worse, represented than they were on the Ist of 
May, 1867, at the Paris Exhibition. It is positively certain that 
all the interior decorations of the building will not be finished 
by the end of this month. But these are matters of detail, and 
there is no doubt that by the month of June about, everything 
will be as complete as can be expected. 








MESSRS. CLAYTON’S PEAT PREPARING 


MACHINERY. 
Few, if any single one even, of the great advances in material 
economy which have distinguished the present age have arrived at 


the perfection of their development per saltum, and hence we were 
not surprised when inspecting on Wednesday last the peat con- 
densing machinery of Messrs. Henry Clayton, Son, and Howlett, 
of Woodfield-road, Harrow-road, which we illustrated and 
described in our issue of the 21st February, to find that important 
and intrinsically useful improvements had been made in it. 
Amongst these we may note the fitting of an apparatus 
to the driving pulley in order to prevent breakage of the 
cutters in the event of stones or other hard substances 
finding their way inside; an enlargement of the ouaeg ee in 
the vertical hopper, so as to increase the intake of the machine; and 
a corresponding increase in the pitch of the feed screws and main 
cutters. The delivery screw is, however, made of a less pitch than 
is the feeding screw, with the result, a desirable one, that the peat 
is thereby subjected to a species of pinch or jamming action be- 
tween the two during the “ mastication.” Messrs. Clayton have 
also perforated the vertical hopper, and that under portion of the 
cylinder in which the feed screw works, so that any free water 
yet remaining at the time the peat passes this point may escape 
prior to the actual trituration being commenced. ; ; 

It is intended, we understand, to continue the operations of this 
week until some fifty tons of the condensed fuel are prepared, and 
then to institute a series of experiments with it in locomotive 
and in other engines, as also generally in reference to its caloric 
producing powers, so that the question of its value and usefulness 
may be definitely decided. We believe that a statement has ap- 
peared in an Irish contemporary to the effect that in these experi- 
ments the same peat was passed through the machine over and 
over again. On this head we can say that nothing of the sort came 
under our notice, nor can we conceive what object, where the tri- 
turation is so easy and so perfect, there could for taking such 
acourse. The conveyance of the peat from the part of the bog 
where it may be cut to that where the machine and drying sheds 
may be placed, is a question worthy of the first considera- 
tion, and here we tallies to think that such easily movable 
and quickly constructed lines of transit as those of the Wire 
Tramway Company would be found admirably adapted to the 
requirements and economy of the process. Individually, we have 
no doubt of the great importance of our peat deposits to the com- 
munity at large, nor of the very perfect economy of the process 
by which Messrs. Clayton propose to utilise them, and this opinion 
was, we believe, fully shared by the following visitors who were 

resent at these trials, as also on previous occasions:—The 
Duke of Sutherland; Admiral Sir John Dalrymple Hay, M.P.; 
Sir Alexander Bannerman; Mr. Pender, M.P.; Mr. Maxwell, M.P.; 
Col. Miller; Major Hope Johnstone; Baron Th. Judin; Mr. John 
Sacré, C.E.; Mr. 8. Bateson; and many other distinguished 
English and foreign gentlemen. 





New Peat MANvurAcTturING Macurinery.— During the past 
week arrangements have been made at Athlone, in Ireland, to 
test the practical value of modern machinery in connection with 
operations for the utilisation of Pay as fuel. Mr, F. Healy, of 
the Tolka Ironworks, has sent the ry machine which he has 

ctured to Athlone, and which, it is hoped, will be exten- 

sively used for the purpose for which it has been designed. The 
various portions of the machine, which is a simple adaptation of the 
Louchet machine used on the Continent, have been sent to a bog on 
the estate of Lord Castlemaine, where experiments are vo be made 
at once. The Louchet extractor forms a very important portion of 
the machine. It is furnished at one end with strong knives for 
urpose of cutting the peat, and with each lift it will bring 
ut 17ft. of the materiel, and in the same operation the poss 
to the mill, where the work of cutting the fibre 


manufa 


the 
bs. 
will be transferred 
will take place. 
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PRIVATE BILLS IN COMMITTEE. 


THE committees of both Houses have been actively engaged 
. during the week in dealing with the bills that they have committed 
to them, the greater number of which will be cleared off before 

In the Earl of ’s committee, Group G, after the Glasgow 
Corporation Water Bill had been passed, the Glasgow City Street 
Improvements Bill for very important works was called, but the 
opposition having been withdrawn, the bill was referred back, and 
passed through the committee stage unopposed. The committee 
then proceeded with the Gi w Subway Bill, which is for a 
communication from one bank of the river to the other under the 
Clyde. The project met with the crushing opposition of the 
Glasgow Corporation, the Clyde Navigation tees, and others. 
Afterafull hearing the bill was thrown out, and another illustration 
was given of the erratic and incensistent findings of parliamentary 
committees. The promoters of subways under the Thames have 
had the parliamentary powers they asked for readily conceded 
to them, but the promoters of a project for a subway under the 
Clyde have not only been denied powers, but mulcted in costs, to 
be paid by or chargeable against the promoters named in the 
bill, to the Glasgow Corporation and Police Board and to the Clyde 
Navigation Trustees, It seems a hard measure that private per- 
sons promoting a perfectly legitimate enterprise, whether they 
hailed from St. Mungo’s, or from London City, should be cast in 
costs to powerful, wealthy, and interested corporations. 

In Sir F. Goldsmid’s committee on — a long contest has 
been concluded on the Neath Harbour Bill by its rejection. The 
opposition was very powerful, proceeding from Baron Dynevor, 
the Postmaster-General, the Great Western Railway Company, 
the New Dynevor Coal Company, the Gnoll Coal Company, the 
onone of Neath, the Earl of Jersey, the Duffryn Main 
Colliery Company, and numerous other petitioners, who prayed to 
be heard by counsel. It was not to be ex , if such peti- 
tioners had the semblance of pleas, that the bill would pass. They 
made out such a strong case as to the injury they would sustain 
by the proposed alterations of water-courses and water-levels as 
to leave the committee with no choice but to reject the bill, its 
rejection luding the busi in this group. 

In Earl Ducie’s committee the postponed cases have been dis- 

sed of of the Devon and Cornwall (extensions to Plymouth and 
Scewil. the South Devon (to acquire land for stations), and 
the Great Western, Bristol and Exeter, and South Devon Rail 
ways to Devonport and St. Ives. This somewhat complex case 
has been settled by negotiations among the companies interested 
outside of the committee. The practical result of the settlement 
is to give Devonport, Plymouth, and adjacent places what they so 
strongly desired— direct ordinary (4ft. 84in.) gauge communica- 
tion, instead of binding them—as they have been bound hitherto 
—-to the 7ft. gauge, which one gushing local witness, perhaps 
truly, pronounced to be ‘* doomed.” 

The three bills of the London and South-Western Company 
referred to last week have been passed by Lord Monteagle’s com- 
mittee—two of them, Nos. 1 and 3, unopposed, The chairman 
complained that the opposed bill, No. 2, had been put before the 
committee in a very defective and improper manner, the pro- 
moters not having taken the slightest trouble through their agents 
or counsel to enable the committee to understand the real objects 
of the bill. The company had powers given to them to make the 
works they desired at Battersea, Basingstoke Station, and Poole; 
but had the condition imposed that they must satisfy the Cor- 
poration of Poole as to the sufficiency of the station accommoda- 
tion provided there. In the same committee the Bristol and 
North Somerset Bill has been passed, and the opposition to the 
Somerset and Dorset Bill having been withdrawn, it has been passed 
as an unopposed bill. 

The remnant of the South Eastern Bill was again brought up on 
Monday, in Mr. Headlam’s committee on Group 2. The Chatham 
Company opposed the clause relating to the proposed improve- 
ments of Folkstone and Boulogne Harbours, and claimed that the 

eements with the French Government in relation thereto 
should be with the joint assent of the Chatham as well as the 
South Eastern Company. This point was conceded, but the pro- 
moters would not accept the partnership, and preferred to sur- 
render the clause. The remaining clauses of the bill were passed 
without opposition. 

The Cleveland Extension Mineral Railway Bill has been passed 
by Lord Redesdale’s committee unopposed. _It is promoted by a 
new company, and is for about 12} miles of line, from the Cleve- 
land branch of the North-Eastern Railway to the North Yorkshire 
branch of the same railway, and for working agreements with the 
North-Eastern Company. Proposed capital, £536,000. 











ON AUXILIARY POWER FOR OCEAN NAVI- 
GATION,* 
By Mr. Henry Ciaucuton, Naval Architect and Surveyor, 

THE subject I have to bring before the notice of this Institution 
is by no means a new one, as many methods have been introduced 
for applying auxiliary power to sailing vessels, both before and 
since the introduction of steam power. It is not my intention to 
enter into the various details, or to give you a list of the different 
appliances, as no doubt you are familiar with most of them; 
there are one or two, however, which I will notice. The lifting 
screw, with the banjo frame, is one which no doubt has been suc- 
cessful ; still there are objections to this method, as well as to the 
ordinary feathering screw, which I propose to remedy, and will 
therefore proceed at once to explain my method. 

My plan is to construct cuseranepeliens with the novel feature 
of folding blades ; that is to say, the blades are jointed, or hinged 
to the boss or its equivalent, in such a manner that they can be 
folded into a fore-and-aft position ; and, without impairing the 
steering qualities of the ship, offer little or no resistance to her 
progress through the water under canvas, 

The system of feathering the screw accomplishes this to some 
extent ; but owing to the twist in the blades that is essential to 
form a perfect screw, it must necessarily present some amount of 
resistance, and cannot be rendered entirely neutral. 

It is obvious that the ability to fold the blades aft, so as to form 
a continuation of the vessel’s lines, and give the water free access 
to the rudder, must secure to this method a great advantage over 
any plan of feathering, which only partly effects these objects, 
whilst folding the screw accomplishes this effectually. 

For vessels of war, especially twin-screw gunboats, the inven- 
tion will afford great advantages in sailing, economy of fuel, and 
protection when in action. Merchant ships can be fitted with 
trifling expense, a small aperture at the after-part of the vessel 
for the screw to work in being all that is n , thereby 
pons Nee necessity of lifting the screw on deck. The folding 
screw afford the long-sought-for advantages of a motive power 
in case of calms ; ing into or out of port, with the additional 

wer and form as a screw can be rendered 

L joints and couplings are simple, and not 
likely to get out of order or weed up. Many ents of 
echanism can: be i blades ; but fn practice 





m 
I prefer to carry a 
the driving shaft, and by a screw 
end of the same with toothed projections on the inner ends of the 
blades by coupling links or by other means. I expand the blades 
when the shaft is pushed outwards, and fold then w en it is drawn 
inwards ; when blades are expanded they are held firm in 
position by i i 
they are secure on 
the propeller is 
the adjusting rod, as the strain is taken on the boss and the pin 
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on which it revolves, and when going astern the strain is a com- 
pressive one on links, and when folded the blades may be 
additionally secured by a cleat attached to the after-post. 

I do not confine myself to any particuar construction, arrange- 
ment, or combination of for folding the screw, nor do I 
limit myself to any parti means for moving the adjusting rod. 
What I do claim is so combining or arranging blades of a sub- 
merged screw-propeller, relative to the propeller shaft, that the 
blades can be folded or unfolded for the of rendering an 
ordinary propeller available as an auxili for motive power, 
when required to propel the vessel ahead or astern, and with the 
advantage that it can be rendered neutral when the vessel is 
required to be placed under canvas, without the assistance of 
steam power. d as the whole arrangement would be under 
the control of the engineer, without his having to leave the engine 
room, he would be able to expand or contract the blades in a few 
minutes after the order was given, without stopping the progress 
of the vessel or calling in the assistance of the crew. 

The enormous price of coal renders it necessary to take into 
careful consideration the economy of consumption of fuel, and 
although the route from Great Britain to parts within a certain 
radius, vid Suez Canal, will necessarily continue to be performed 
by steam vessels independent of sails, there are distant parts 
where it would be impossible to make them pay. There is, con- 
sequently, a large field open for a more economical class of vessels 
that would possess an advantage over an ordinary sailing vessel, 
and could be maintained with very little additional expense, and 
in some instances with equal despatch as a full-power steam vessel. 

My idea of a vessel for a long voyage would be one of the fol- 
lowing dimensions :-- Length, 300ft.; breadth, 40ft.; depth of 
hold, 24ft.; with accommodation for passengers, officers, and 
crew on deck, and a pair of direct-acting engines placed at the 
after-part of the vessel, below the main deck, on the compound 

rinciple (high and low pressure), capable of working to‘ about 
150-horse power indicated, with boilers to maintain a steam 
oe me of 60 1b. per squareinch. The consumption of coal would 
about 72 cwt. per twenty-four hours, and the speed when under 
steam would be about six knots in a calm; and as the steam 
power need only be used in emergency, I see no reason why such 
a vessel should not perform a voyage to Australia out and home 
with 100 tons of coal. 

I do not think it advisable to introduce steam power into sailing 
vessels of the present proportions and form, and the adaptation 
may only be advisable in such vessels as are well suited for the 
combination of sailing and steam; but I feel convinced that if I 
had to design a vessel similar to the one I have described, I could 
combine these qualities. I have a letter in my possession written 
by a captain of a sailing vessel that was built from my design, 
who states that “on a voyage from Liverpool to Melbourne, goit 
free with the yards checked about two points, our best days’ wor 
were from 330 to 360 miles for nine days; we came from abreast 
Kerguelen Island down to this port in twelve days.” This is, no 
doubt, good work, and it appears to me to be a great pity to dis- 
pense with sails when such results can be obtained ; and Iam con- 
vinced that if a small auxiliary power were introduced as above 
described, into a proper proportioned and well-formed vessel, that 
it would be the most economical and effectual carrier for ocean 
navigation. 

In conclusion, I think it right to state that Messrs. R. Napier 
and Sons, Glasgow, arranged to bring the propeller into use, but 
have had no opportunity of trying it as yet. 
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THE following is the programme of the proceedings of the ses’ 
sion :—The meetings have been and are to be held as follows : In the 
hall of the Society of Arts, John-street, Adelphi (by permission of 
the council); yesterday, April 3rd, morning at twelve, and evening at 
seven o'clock ; to-day, April 4th, morning at twelve, and evening at 
seven o’clock; and on Saturday, April 5th, morning at twelve 
o’clock only, The Right Hon. Sir J. S. Pakington, Bart., M,P., 
G.C.B., D.C.L., President, will occupy the chair. 


THuRSDAY, APRIL 3. 

Morning meeting at twelve o’clock :—(1) Annual report of the 
council ; (2) address by the president. The following papers will 
then be read and discussed : (1) ‘‘ The Unmasted Sea-going Ships, 
Devastation, Thunderer, Fury, and Peter the Great,” by Mr. Natha- 
niel Barnaby, Chief Naval Architect of the Royal Navy, Member 
of Council ; (2) ‘‘The Load-draught of Steamers,” by Mr. W. 
W. Rundell, Secretary to the Liverpool Underwriters’ Associa- 
tion, and to the Underwriters’ Registry for Iron Vessels, Associate; 
(3) ‘On the Overloading of Steamers,” by Mr. J. Wigham Richard- 
son, Associate ; (4) “‘An Investigation of various Proposals for 
fixing the Load-line of Vessels,” by Mr. Edward Withy, Member ; 
(5) ‘* On a Case not provided for in the Admiralty Regulations for 
Preventing Collisions at Sea,” by Mr. James R. Napier, F.R.S., 
Member of Council. 

Evening meeting at seven o’clock :—(1) ‘On Auxiliary Power 
for Ocean Navigation,” by Mr. Henry Claughton, Member ; (2) 
“‘The Causes of the Racing of the Engines of Screw Steamers, in- 
vestigated theoretically and by experiment,” by Mr. Osborne 
Reynolds, M.A., Professor of Civil Engineering in Owen's 
College, Manchester ; (3) ‘‘ A new form of Safety Valve,” by Mr. 
W. Babington. 

Fripay, APRIL 4. 

Morning meeting at twelve o’clock :—(1) ‘‘ Description of an 
Instrument for Automatically Recording the Rolling of ~~ by 
Mr. William Froude, F.R.S., vice-president ; (2) “‘On Vessels 
for the Channel Service,” by Mr. John Grantham. Member 
of Council; (3) ‘‘ Considerations Respecting the Effective Wave 
Slope in the Rolling of Ships at Sea,” by Mr. William Froude, 
F.R.S., vice-president; (4) ‘On Water-tight Bulkheads,” by 
Mr. Laurence Hill, Associate; (5) “‘On Water and Fire-tight 
Compartments,” by Mr. Thomas Moy, Associate. 

Evening meeting at seven o’clock :—(1) ‘* Remarks on the Theory 
of the Rudder,” by Herr Victor Lutschaunig, Professor of Theo- 
retical and Practical Shipbuilding in the Imperial and Royal 
Naval and © cial Academy of Trieste, Member; (2) ‘‘ On 
the Relation of Frame-space and Shift of Butts to the Butt- 
fastenings of the Skin-plating of Iron Ships,” by Mr. W. H. 
White, Fellow and late Student of the Royal School of Naval Archi- 
tecture and Marine Engineering, Member; (3) ‘‘ A New Hydaulic 
Steering Gear,” by Mr. John 8. Gisborne ; (4) ‘‘ Memoir on the 
Experimental Study of Waves,” by Monsieur Emil Bertin, Knight 
of the Legion of Honour, Secretary of the Society of Natural 
Science at Cherbourg ; (5) ‘‘On Waves in Liquids,” by the late 
Mr. W. J. M. Rankine, F.R.S., Associate Member of Council, 


Saturpay, APRIL 5. 

Morning meeting at twelve o'clock :—(1) “‘On Boat-lowering 
and Dise: ing Apparatus,” by Mr. F. J. Sweeting, (2) “On 
Sounten lost at Sea,” by Mr. J. C. Dixon, late Master Mariner; 
3) “‘On Lowering Boats at Sea,” by Lieut.,May, late East India 

pany’s Service; (4) ‘‘On an t for rg mes | 
Fires in Ships,” by Mr. James Paton, M.D.; (5) “A Pro 
wore Catcher,” by Mr. W. E. Seccombe, Examiner of k- 
Work to the Admiralty, Member. 














SourH KENSINGTON Musgeum.—Visitors during the week end- 
ing March 29th, 1873:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 10,827 ; Naval and other 
collections, 1556; on Wednesday, Thursday, and Fridey, admis- 
- a ea oe till “Tai Museum, a a ae oe 

er collections, 87 ; ,654 ; average corresponding 
week in former years, 14,290; total from the opening of the 
Museum, 12,347, 


SS 


REGULATING Marine Esotxes.—Mr. Meriton, of Hamburgh, 
has just patented an arrangement for regulating the speed ot 
marine engines by admitting steam to the vacuum side of the 
low-pressure cylinder. The apparatus is worked by the Meriton 
governor, and is extremely simple. 


ANNUAL DINNER OF THE INsTITUTION OF CIVIL ENGINEERS.— 
The annual dinner of the Institution of Civil Engineers was held 
at Willis’s Rooms, King-street, St. James's, on Saturday, March 
the 29th. There was a numerous and distinguished company 
present. The after-dinner speeches, however, s' no’ 
of interest to engineers, 


Gas Coat Svusstirures.—Mr. J. Emerson Reynolds, of the 
Royal Dublin Society, states that in the course of a search 
through the British patent records, he incidentally made a 
number of notes on coal gas substitutes. The first plan patented 
for rendering luminous the flame of feebly illuminating gas, was 
that of the late Dr. Donovan, of Dublin, who took out a patent in 
October, 1830, for c ing ‘water gas” with the vapours of 
spirit of turpentine, naphtha, naphthaline, &c. The water gas was 
produced by the action of steam on red hot coke. No material 
alteration in principle, or probably even in practice, has been 
made since 1847 in this particular department of gas manufac- 
ture; but the company now working under ‘“ Ruck’s patent” 
seem disposed to renew the attempt to substitute carburetted 
water gas for ordinary coal gas. The idea of using an incom- 
bustible gas, such as atmospheric air, to cuny Mandastin 
materials, appeared to have been foreshadowed in a patent quatel 
to M. Molleat, in 1834; but the first formal patent record in 
England, wherein the ase of carburetted air was distinctly 
claimed, stands in the name of John Longbottom. After statin, 
the plan adopted for purifying air, drying it, and charging with 
hydrocarbon vapours, the patentee claims the use of benzole, 
ether, and resin oil for the purpose, Wiedeholt subsequently 
employed the lightest petroleum spirit to effect the same objects, 
Prior to the year 1868 at least seven forms of apparatus were 
known for securing the impregnation of air with hydrocarbon 
vapours, 

THE AMALGAMATED ENGINEERS’ Socrety.—Mr. William Allan, 
the general secretary of this Society, has sent us the following 
explanation of a case recently before the Newcastle County 
Court, which has been much commented upon. The facts, he 
says, are these:—David Young, some months ago, made a claim 
on the Society for superannuation benefit, and produced a medical 
certificate in support of his claim. The circumstances of the 
case, however, were of such a nature as to cause the Council 
of the Society to have the man examined by Dr. G n, 
one of the most eminent professional gentlemen in New- 
castle, who refused to supply a certificate, whereupon the 
Council declined to grant the benefit claimed. On this refusal 
Mr. Young commenced proceedings against Mr. Allan as secretary 
of the Society, in the Newcastle County Court. The case came 
on in December last, when the plaintiff was nonsuited, on 
the ground that he had not availed himself of the mode of pro- 
cedure prescribed by the rules of the Society. Notwithstanding 
this, he again instituted proceedings a few weeks since ; and on 
appearing in court, in consequence of certain expressions made 
use of on the first occasion, Mr. Allan was led to believe that the 
judge considered himself competent to deal with the case, The 
plea put in of non-registration was not against the plaintiff's 
claim, but against the judge, seeing that the es make 
provision for the settlement of all disputes by arbitration, when 
their conditions are fully complied with. As it is, notwith- 
standing what has been stated in the press, had the Society been 
registered— which it is intended to be—the decision, Mr. Allan con- 
tends, must have been the same, according to the Trades Union 
Act of 1871, which strictly precludes the interference of magis- 
trates and judges; in fact, he says, ‘‘ we objected to be placed in a 
worse position than we should have been had the Society been 
registered. If Mr. Young’s claim was valid before the decision of 
the judge, it is equally valid now; but whatever it amounts to, it 
must be vosteneed in the manner prescribed by our rules, Weare 
prepared to do justice impartially to all our members, but in the 
interest of all we must resist any and every attempt to force us 
before tribunals to which we are not amenable. We are now 
paying nearly £9000 a year to superannuated members, and we 
b 


ave at all times willingly responded to every valid claim made; 

ut that we may continue to do so, it is necessary that we should 
conduct the affairs of our Society in accordance with the rules 
made and accepted by the body of our members, from which the 
executive council is Prmnde men | not to deviate.” 


AMERICAN OPINION ON ENGLISH PATENT ReForM.--It will be 
remembered that while the Select Committee on Patent Law Re- 
form was sitting, a great deal was said about the influence the 
American Law had upon reformers. The Committee reported, and 
a bill was drawn by London patent agents to embody the re- 

rt, though much of it was opposed to their own views. The 
ollowing extract from the Scientific American shows what our 
friends over the water think of our new ideas and of the existing 
law. ‘‘A committee of London patent agents has prepared a bill 
for a new patent law, the __ of whieh through Parliament is 
proposed. It is a sort of a patent hash, having been made up, 
apparently, by means of scissors and paste, its components being 
derived, in small items, from the patent laws of various countries. 
It provides that the present set of supernumerary officials, the 
* Lords and Commissioners,’ shall still remain in office, to draw 
their salaries, for that is all they have done or are expected to 
do. To this gallant body a corps of six new members are to be 
added, with salaries varying from 7500 dols. to 10,000 dols. each. 
Some items are then taken from the American law. Examiners 
are to be appointed, all cases are to be examined as to novelty, 
and rejections made when the examiner thinks proper. This 
officer may the applicant and pel him to make such 
amendments as he may — The present burdensome patent 
fees are to be retained, while another section provides that the 
patentee shall be compelled to grant licenses for the use of his 
invention, on such terms as the examining committee may think 
proper; and they may also vary or cancel licenses. Issues of 
infringements are to be determined by a judge, without a 
jury, who may call in examiners, if he desires, to assist him. 

tems from the Austrian and continental systems are introduced, 
requiring that the invention shall be worked within a specific time 
or the patent rendered invalid. The grant of patents to the first 
applicant, whether i tor or introd , as at present provided, 
is prohibited, and patents are only to be ted to the inventor 
or his authorised agent. The last-mentioned clause is the only 
really sensible improvement that the bill contains. The effect of 
the other provisions will be to place difficulties and troubles in 
the way of inventors, without conferring benefit on anybody. We 
are surprised at the stupidity which this proposed bill exhibits. 
What is needed for the encouragement of the useful arts in 
England, and every other country, is:—First, the publication in chea 
and popular form of the drawings and specifications of all paten 
inventions, so that the people may become fully informed as to what 
i been done in the arts. Second, the reduction of the 








pa’ 
ple, who are poor, but among whom the real thin 
eaten anes be found, may ily secure patents for their new 
ideas. Third, the placing of the entire control of the patent, from 
the day of its issue to the close of its term, in the hands of the 
inventor, to be spp oaierey, 05s wed as he thinks Bn my: sub- 
ject to no compulsion or official interference. Nearly all of 
the proposed in this bill are steps in a backward direction, 
not an advance in keeping with the spirit of the age. The pre- 
sent British law is immeasurably superior to this now 
posed. Indeed the existing law is admirable in 
respect and works admirably. Almost the only 
a reduction of the enormous patent fees it now 
' limitation of the issue of patents te inventors only, 
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THE TAY BRIDGE—DIAGRAMS OF GIRDERS. 


(For description see page 197.) 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional: Protection for Six —— 
817, Witt1aM Rozert Lake, South London, “‘ Impro 
ments in breakwaters.”—A eels from Pedro hey 


—27th Januory, 1873. 
$26. Grorce Hasetineg, South t \ anton, “An meee 
tothe aie 
Cs sabes 


hiildt 





hnilat 








of edge too 


829. Epme Lionet Hotwett Jopert, Count b’EPINgEvIL, Guat. 
street, Hyde Park, London, “Improvements in the ction of 
stoves, and in apparatus conn therewith for economising fuel.” — 
7th March, 1873. 

832, Grorcr HENRY TaTHaM, Chancery-lane, London, “ Improvements in 
the construction of —_——. in rolling stock for the sarae, and in other 
apparatus connected therewith.”. Behe March, 1878. 

865. Georce PomERAY Dover, Upper Thames-street, London, “ eee 








process of converting cast iron into steel, i 
ls.”—-A communication from — y % 

Washington, Columbia, U.8,—28th January, 1873. 

464. WILLIAM JamEs SCHLESINGER, Finsbury-street, London, “ Improve- 
ments in machines for seeding or stoning raisins.”—A communication 
from C. Dixon, New York, U.8.—8th Sheers. 1873. 

476. RicHarp WERDERMANN, Princes-street, Surrey, ‘An improved mode 
4 Fc ——— for purifying and refining metals and alloys.”—10th 

e ry, 1 

590. Lovis Tineke Bopmer, Lansdowne-road, Notting-hill, London 

- poe = bs manufacture of artificial stone and bricks, an 





in the —_ y = ti : be rage sea which ~~ 
ments e or wbally on partial are applicable 7 cen and for 
compressing clay, ,» and pe hon Bt is.” —17th 





February, 1873. 

740. JULES BRassEUR and Freperic Woorer, Gosselies, Hainault, 

d oth Baan hich ad wiseab ning lacking-atenses 

and other which system eae oe 
and other like materials.”—26th February, 18 “ sitieioaiagas 

768. WiLttiam Paripy, Aylesbury, Bucks, “ ‘improvements in the con- 
struction and manipulation ae apparatus used in the manufacture of 
gas.”"—8rd March, 1878, 

770. FREDERICK Joun Reeves, Liverpool-road, Islington, London, “ Im- 

in g linen or woollen fabrics and roots, appa- 

ratus therefor.” 


776. Joun Lona, ALEXANDER ForsytH, and James Ropert GrirFritus, 
fa aye ptr , Cardiff, South Wales, “An improved method of ob- 
ae ing artistic results in finishing pho its.” 

779. Georce Hase.tine, Southampton- London, “ Improve- 
ments in holders for penvils, crayons, and similar articles.”—A com- 
munication from William Henry Wilcon Campbell, Norwich, Connecticut, 

784. “ADOLPR Srravss, Fee me ay street, oat, ” bey pes pr in the 

of or cases with 
mouthpieces for cigarettes. ot eth roe 1873. 

$10. Henry Epwarp SKINNER, ov apparatua forthe purpose of 
“ Tmprovements in an pempocest See 
accidrnts upon railways, which tended to pe 
within the control of railw: Poalaa otherwise, and out of 
the control of the vers.” 

815. Franx Jaques, ‘ton-road, eg, - ep oy we oy in the manu- 
ae and in the mode of applying trade-mark labels.”—6th March, 














ments in hose pipes.”—A communication from Gordon McKay, Boston, 
Massachusetts, U.S. 
876. oe PERcY Hott, Royal Insurance-buildings, Leeds, Yorkshire, 
in steam engines and surface condensers.” —lth 
March, 1873. 
. ALFRED Tytor, Newgate-street, London, ‘“‘ Improvements ee a) 
ratus and arrangements for — water and 1 


— o and arresting the water supply of water-closets, baths, wwatories, 

urinals for domestic and other use, and preventing waste.” 

908. James THEODORE Grirrin, Upper Thames-street, Lesten, ** Improve- 
ments in carpet or power looms, of which are applicable to other 
looms in which carpets o: r similar fabrics are woven. al communication 


from Helen Matilda Babbett, Charles Wright Miles, and ey, 
Auburn, Cayuga, New York, U.S. 
911. STEPHEN ALLEY, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 


Pt MaxmiLian BaERwern, M et - ape 
for drying yarn to be used in connection with sizing and other 


machines. 
915. Witt1am McEwen, Nicholas-street, Chester, “‘ A new instrument to 
render tender and disintegrate the tissue of meat before cooking. 
917, JAIME BALADIA, Mataro, Spain, and THomas OsBORNE, Nottingham, 
in the of knitted fabrics. 


919. apemee Wass oa ane JAMES ei aaa ara —_ 
am, mproved means apparatus for ig water- 
heaters lite the effects of frost. 

023. JEREMIAH ae, —_o Yorkshire, 


an 
- ae CRAWFORD ‘iim, 
ig liq 
i granulat 


or parts of which 
Fo 
ith liquids,”— 13 
926. Epwarp AvousTus 


pa 1873, 
London, nit ea ad treating explosive compounds to impart 
thereto for purposes.” 
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“Improvements in 


Lanarkshire, N.B., ‘‘ Improve- 
concentrating, egithing, end Cher 
©. By hy 
in solution or 


Snanth +, ‘hilai 


LEONARD Ropers, 





magnetic substances, and especially magnetic oxide of iron from all 
ion from Frangois Alexan: 


foreign material.”—A communication dre Hubert 
la Rue, bec, Canada. 
a a Bevan, Cheshire, and THomas Drew, Tran- 


ad ‘Improvements in the treatment of vegetable sub- 

stamens to obtain paper pulp and fibres.” 
933. Witt1am Ropert Lake, Southampton-buildings, London, “Im- 
provements in rotary pumps for es and forcing water.”—A com- 


munication from Samuel West, San , California, and Lewis 
Goodwin, V: Nevada, U.S. 
934, WILLIAM 


OUNSELL, Steam bp an by Greenwich, Kent, ‘‘ Im- 
os Improvements in ploughs, 


and or pulverisers to ploughs.” 
936. Josian PuMPHREY, “Improvements in sifters or 
screens for sifting or —® and for other like 


pu 

. = Improvements in appa- 

940. IRFIN, Sheffield, ‘‘ Improve- 
ments in breech-] snap action fire-arms.” 

941. James Homes and JosHvua _, Bradford, Yorkshire, “ Im- 


937. Gzorce Freperick Deacon, Liv 


ements in shuttles for weavin, ng 
942. Tuomas —* Westbourne ‘k-road, Bayswater, London, ‘‘Im- 
provements in — to sliding sashes of 
ot and in the, oe oe 


8. Marcus Eustace, Hampstead Dublin, Ireland, “An 
a * apparatus to be used in the Ghai Dun a, 


green crops. 
944. Witttam Ropert Laxz, 8 London, “Im- 
Drovements in the mamulstare of mic, veneers” of tile, and in 
— —A communication from Hermann Friedrich 





LLE Crark, Chancery-! ——— “ Improve- 
ition of po for fond atus for the 
same.”—A comm' ean Francois eton, Paris, 
<a Ricnarp MaTrHEew ae 1. Menton, London, “‘ An improved 
machine for sewing button- holes, and for fancy stitching. "—14th March, 
on M. Parson Drove, Cambridgeshire, ‘‘ Improvements 
. James Ma 
NE TS dense 
means of driving or — ntti og , 
949. CHARLES A +t - in 


nS ay aa, wae og bMS gry Reo 


Sal. «tT; 








safety d other bem me me A 
927. ARTHUR Gnrzxwoob, Yorkshire, ‘‘ Impr its in drawi eth 
and frames.” 
928. Coantes Me_pournne WHITE, pet pe Green-lanes, aeutes 
“Improvements in stoppers for bottles and other 
929. Jouw Drew, Regen’ Piccadilly, London, ‘‘A new or im- 
proved compendium or receptacle applicable to various useful 
‘oHW RicBaRDsoN Francis, Swansea, G! “ Improve- 
ments in the process and machinery for separating from non- 





in the 
si appara rk Tor controlling t trolling ths formation of the lap in 
Yorkshire ig Srake, syentnghom, 
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Sateen eS eninins 


J — 
, 954. Bomar Parent Gung Zana, 3. ferimntatle or atratod |» for 


955. Joun THomas peta ag age “Tm its 
in ei = en te oe winding atte iit, walk or other 





i 


956. WitLiaM 4 probe a aa, Re Gon. 3 een ree 
“ Improvements in the > 
957. JaMEs Bue, and Gaonor Pa FREDERICK CHANTRELL, 
“A new or medium.” 


et, Finsbury, standon, “An 
ld Mégret, Bordies ~y ~ 
rance. 
960. Tx ALDRIDG ESTO Birmingham “ Improvemen 
haan for anenaiing regulating, “and anal ——$ > 


961. WiutiaM Ramspex and Joun RaMspEy Bradford, Yorkshire, 
p res in machinery for twisting ‘and doubling yarn or 


962. Joun Dunn, jun., Cockerton, Durham, “ peed a) to 
used in conn: nth stove for the purpose o fuel.” 
963. Henry Garpwer, Clifton-road, Ho! ~~ 3 nd me “ Improvements 

in apparatus and means for u ituous substances and oils for 


in the means or 
consumption of smoke 4 for economising 


London, and Ben- 





the purpose of producing artificial light and heat.” 
964. Jonn Wricur, York: 
omen tus employed in 
968. Jonn Apams, Powerscroft-road, Lower” Cla} 
Lower Clapton, 





JAMIN JENKINS, Glenarm- = “ Improvements 
in engines ted by hi air and steam 
969. WILLIAM — SHEPHERD ~ James Scott, Bradford, Yorkshire, 
“‘ Improvements in combing wool and other fibres.” 
970. CLement Rosey, Sunnybank, Wolstan' ordshire, and EpwarD 
ANKS and THomas Fo! , Stoke-upon-Trent, Staffordshire, 
“ Imprevements in the construction or ovens 4 frin ss 
earthenware, china, pottery: and yon's like subs’ 
communication from , St. Amand, France. 
971. SYDNEY | Hay, Wear Company, South tems 
hi y for moul and compressing 


Dur 
— of fuel peat, clay, and other “like substances.”—15th March, 


972. Jonn Burton, Conduit ss 
4 orten Westminster, “‘An improvement in 


+h, hinilad 





London, “‘ Improvemen’ in’ stopping at or apparatus aj 
to knitting and other machinery.”—A communication \ "George 
man Lu! » Works, near Montargis, 
974. Witttam Renny Watson and RoBERT ANDREW ROBERTSO iN, Guseew, 
Lanar! | _ B., “‘ Improvements thereto ge yh and in the 
adapted for filteting cncuhantne oh . 
att: hill, London, “‘ Certain 


975. WitttaM Exvviorr Depenna: 
raising or lowering 
submerged vessels or other bodies. 2 et 08 a 


improvements in apparatus to 
976. Joun Barwina, Belle Grange on ‘ie, Lancashire, “ Improve- 
ments in fire-grates and stoves. 


a mpeawemnantes ascii machines for 
An A fire, Bosten, mi Ch sist March it. 
and shoes or 1873. 
sr bein er io ee eee ees 
bungs and bung inserters.”. —Dlst March, 


te. “Improvements in 
1878. 


1078. THOMAS | Laycock and JaMEs i Geeneneen, Ota 


Yorkshire, “ Improvements in the reels, discs, 
snd tubes for sewing machine snuties aso inthe for wind- 
ing the thread thereon.”—24th March, 1873. 

1079. Davip Surru, Sedgley, Staffordshire, “‘ Improvements in the con- 
ction of rail way.”—24th March, 1 
1690. Tuomas BLUNDELL, Geornce Taomas BLowp) = James WALTER 
Bu Water-closets ic- 
— larch, 1873. 
1101. Wiitt1aM Ciark Fay, Boston, Suffolk, Massachusetts, U.S., “‘ Im- 
provements in for fibrous plants or substances.”— 
communication from William d, Massachusetts, U.S.— 
25th March, 1873. 


Patents on which the Stamp Duty £50 has been Paid. 
970. IsmakEL SUMMERSFIELD and Jon» Giascuw Sanpersoy, Manchester, 
'—2nd April, 1870. 
er. Epwix Tomas Truman, Old eteeet, Landen, “Treating 
gutta- "—25th March, 187 
ne 9 zR Lunp, Cornhill, London, «Watch keys, &c.”—29th 
la’ 
969, Toomas Lewis a lous, Bury, Lancashire, “ Filling or starching 
woven fabrics.”—2nd April, 1870. 
ICHARD RowLanps Mixtow, Liverpool,‘ Varnish 


901. ean 
'—28th March, 1870. 
Mosley-street, Newcastle-on-Tyne, 
—4th 


on Dopiey AUSTIN, 

“ Lubricators.”—3lst March, 1870. 
=, vit, 180. DeapMax, Hatfield Peverel, Essex, “Horse hoes.” 
aa Samvgt Dver Tituman, Jersey, U.8., “ Boilers, &c.”—25th April, 


899. Roseat Saira, Sidney-street, Manchester, ‘‘ Doubling and winding 


cotton, &c.”—28th March, 1870. 
911. Wituiam McNass, Cam terrace, London-road, Clapton, 
don, “ Bale "—29th March, 1870. 
949. GeorcE AuGusTUs ‘Hupparr, Brynkir, Carnarvonshire, “ Railways.” 
8lst March, 1870. 
1000. Jonn Parker, Woodstock, Oxfordshire, “‘ Dry earth closets.”—5th 


April, 1870. 

950. Joseru BatLey, Wandsworth-road, Surrey, *‘ Registering thenumbers 
of seats, d&c. ”—$lst March, 1870. 

960. ALFRED VINCENT NeEwTon, Chancery-lane, London, “Sewing ma- 
chines.”—lst April, 1870. 

966. Henry Jackson, Park-square, Leeds, Yorkshire, ‘‘ Drying grain, &c.” 


—2nd April, 1870. 

967. Henry Jackson, Park-square, Leeds, Yorkshire, ‘‘ Mills for crushing 
and rinding. "2nd April, 1870. 

1007. WARD JACOB Hitt, Victoria Railwa "oth April, Pimlico, London, 
«Blip and depositing parcels, oo angen,” 1870. 

1088. RANCIS WitiiamM Brooxspank, N. “ Lace in twist lace 


"—13th April, 1870. 





977. Witi1am Storey ity pie, Forfarshire, N.B., “ Impr 
ments in dumb com: in apparatus connected t therewith, such 
apparatus being applicable to en 

978. Sam Hacey, Seater, near Leeds, Yorkshire, “ Improvements in 
the construction of stoves and fire-grates for economising fuel.” 

979. Josep Ruston, Sheaf Ironworks, Lincoln, ‘‘ Improvements in 
— furnaces, mainly applicable for agricultural and portable 

981. Gavin Rows, G Lanarkshire, N.B. 
weavin, many comamateen tala” 

982. Ropert Cooke Saver, Newport, alii “Improvements 
in apparatus for coupling and uncoupling railway trucks and 


carriages, 

983. Hua Recinatp Haweis, Welbeck-street, Cavendish-square, Londo’ 
‘‘Improved ecclesiastical decorations { for screens a Gee parts ot 

cathedral, and churches, applicable also to public and private 

985. Henry Garpner, Clifton-road, Holloway, Lond “Improved 
memes and appliances for the heating of of boilers ond other similar 


“Improvements in 





988. Harry Wuiresipe Coox, Thurl , London, 
“Improvements in locomotive engine end tnt in 4. ‘moe of and appa- 
ratus for cond steam in cee or other e1 

988. re A Morley, near Leeds, Y ire, “‘ Imp its in 

-ac mu ‘a 

989. EBENEzER THORNTON, Bradford, Yorkshire, “Improvements in 
coo! apparatus or kitchen ranges.”—17th March, 1873. 

990. ANDREW ome Kilmarnock, Ayrshire, N.B., "a Improvements in 
So Sees pig iron, and’ in furnaces or apparatus employed 


991. Gzorce Brixton Coop: Drury-lane, Lond: “Improv 
stoves and fireplaces.” "i - — _—— 
993. James Duckett Merrimay, East India-road, London, “* Improve- 
ous in apparatus for lighting and extinguishing public and other 





Patents on which the Stamp Duty of £100 has been Paid. 

888. Samvet Barsour, yon tg) a Ireland, “‘ Finishing sewing 
thread or yarn.”—26th March, 1 

915. JouN Cowpery Martin, High: -street, Barnes, Surrey, “‘ Treating 
bones.”—29th March, 1866. 

1023. James SPaARRow and Samvet Poots, Frood Ironworks, near Wrex- 
bam, Den’ _—* ** Collecting the heated gases from blast furnaces.” 
oa April, 1866. 

EpwarpD Tuomas Huoues, Chancery-lane, London, “‘ Leather-splitting 
ge March, 1866. 

953. Eustace CAREY PRENTICE, Stowmarket, Suffolk, ‘‘ Treating gun- 
cotton.”—8rd April, 1866. 

984. Jomn ‘acMasent and Wittiam McNavout, jun., Rochdale, Lanca- 
shire, ‘“‘ Washing aud drying wool, &c.”—5th Avril, 1866. 





Notices of Intention to Proceed with Patents. 


875. THomas Bricut WiLson, Manchester, ‘‘ Salt.” 

878. et Maruer, Salford Ironworks, Manchester, “‘ Steam drying 
cylinders. 

882. Henry Harrison, Great George-street, Westminster, and James 
Witiiam Boru Stonebridge Park, Willesden, “‘ Preparing peat for 
fuel, &c.”—11th March, 1873. 

921. Witut1am Mice, Lyre “*Economising fuel.”—13th March, 


1873. 

932. Geornce HasetrTINe, ~~: London, “‘ Casting 
steel.”—A communication roe Ww Dougherty. —lith Ma rch, 1873. 

966. Henry Jansen Haiout, New York, U.S.,. * Artists’ Sows aga” 

967. GEORGE HASELTINE, 8 — “Pump 
pistons and valves.”—A communication —y 7 Kimball Harwood 
and Wilson Newcomb.—15th March, 1873. 

$453. James Ritey, Shoreditch, London, * Roofs, &c.” 

3456. Joun Toomas Ho .crort, Gale’s-gardens, Bethnal Green-road, 
London, —_— waste of water in water-closets, &c,”—19th 











994. Witt1am Hott, Ormskirk, Lancashire, ‘ Im ments in and 
connected with oo balanci 

horizontal millstones.” si drain stnens be 
= Henry Francis Goven, Lorrim 


for 
ore 8q) Seeadiieans “« 
ting and in the means ade elie ne epaiemeuta 


wo. | — te Pak’ —— <a t, Radford, Notting’ ottinghamshire, and Henry 
. ol ‘ 
remnye fo pee « e thew ——. Improvements in the manufac- 
998. Epwarp Hare and oe OvpFizLp Arpron, Lincoln, “ Improve- 
ments in rotary screens for and separai and seeds.” 
990. egg el MELVILLE Crark, don, ‘“‘Improve- 
t machines.”—A communication from Charles Luxton, 


ments in 

my aw Se U.S. 

HARLES HENRI OLIvieR HAviez p’ARRoS, N: , France, “‘ Im- 
provements in applying electro-magnetism to the  onheation of loco- 
motion, and apparatus connected therewith.” 

1001. Joun Henry Jounson, Lincoln’s-inn-fi London, ‘‘A mode or 
method of laying pipes across rivers, cree —, and other pieces of 
water.”—A communication from John F; ham Ward, Jersey, U.S. 

” _nupnormmnentte in purif, 


—18th March, 1873. 
“ye 
in seasoning new casks an 


1010, RALPH JAMES FREMLIN, 
fusty and otherwise impure casks, and 
London, “Improvements in the 
8, to be worked by air, steam, or 


a to Mp em into casks. 

LBERT JAYNoR, Regent's 

construction of catemalie tel oul 

1014. Jonn BaRRacLovcH Feu and Georce Noste Fett, Sparke Bri 
oaene” e, Lancashire, ‘‘ Improvements in the pane De ~ vo of res 

1810. Ropert Toonz, Henry Zaccnevs ARCHER, and Epwin HARTSHORN. 
Mansfield- Ni “] f 
_—— —! ham, “Improvements in the manufacture of 


1022. Joun Keit Tuttis, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in dressing leather and in the machinery or apparatus employed 


1024. hone —— Cook Witutams, Manchester, ‘‘ Improvements in 
‘or screws.”—A communication ared 
Augustus Ayres, yy Connecticut, U. — 


1026. a Gioopor, 1 
1028. D. ~ yo Dirkenhend Che Cneckine = 
AVID cis, “I 
or aj convertible into a desk, a seat, and table 


1873. 
1032. Witt1aM Grance, Leeds, Yi “An im engine fi 
common road and tramway cars, and the ef applying the 


same.” 
1034. CHARLES “ 

ae, ° Supepremente in apparatus for 

1040, Epwarp Boors, Manchester, Fi ndiitetiits erste viet 

Church A “ " 

bie 00 sock nse bens Ban eee ere: tm 

Toonetene ew Wandsworth, 


glucose or 
apparatus em’ 


=> a oo 5, tinproved mode ee 


19th Mare oo 


“Tt 
a 
Bernardin Michel Fue Vavin, 
3 Months on the Deposit of 
1019, Joux Bartiett Wixsiow, Boston, Suffolk, Massachusetts, U.S. 





1872. 
3459. PETER Kirk, Workington, “ ~ 


3472. ; Caanume Epwix Harrison, Sou —~ London, “ Warming 
or hea’ 


rooms.” 

3473. Ca wm be WeicuTman Harrison and ALFrrep Horatio Harrison, 
Hi Hol! \ ion, “* ing or impregnating —" ait 
with the vapour of hydrocarbon liquids.”—20c November, 1872. 

3487. dow | Ly ~- THOMPSON, Dundee, N.B., “Governors for marine 


, 1872. 
$496, James rd Morton, Boston, Massachusetts, U.S., “‘ Coupling rail- 
way carriages, éc.”—22nd November, 1872. 
ee B ROBERT Brrp STEWART, Clarence-road, Bow, “ Heels of boots and 


$511. Epwanp Luptam, Netherbury, “ Sifting cinders, &c.” 

3521. Jeax Baptiste CHARLEs ANTOINE APIER, Minories, Aldgate, 
London, “ Preventing smoky chimne; 

3523, CHARLES WEIGHTMAN HARRISON, igh § Holborn, London, “ Heating 
water, &c.”—23rd November, 1872. 

3532. EDWARD Liypsay Warp, Kensington-square, London, “ Tobacco 

sabe 5c JouN ma Arundel-street, Sheffield, “Knives and forks.”— 
25th November, 1 


$545. AUGUSTE La Maromme, France, “‘ Prin 
$551. Franz Picaut, Tichborne-street, London, 





en: 


— 26th 
November, 1872. 
3582. FREDERICK Burgess and Josepn RopertsHaw, Bradford, “ Spinning 
and twisting fibres.”—28th November, 1872. 


$591. Henry Josern Francois Houpert pee Strand, London, 
‘Clinical thermometers.”—29th November, 3872. 
3604. pape — Holbeck, Leeds, “ Drawing and spinning or 


3610. Joun ‘Warrrmeoman, the Cross, Willaston, ‘‘ Centrifugal machine for 


drying and cl 
3613. RicHaRD Hanson and Joseru Norton, Halifax, “ Steam boilers.” 


3614. WrttiaM Moroan-Browy, ld 
&c.” —A communication from Hugo Schultz. — 30th 
Ne 


‘ovember, 1872. 
3627. eee Little do Windmaill-strest, London, “‘ Operating 
"—5th 
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29th March, 1873. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts classified arranged those published b, 
te authority ofthe Commcanere of Pant ” 


Class L—PRIME MOVEBS. 
Snteting | bony Steam and other Engines, Horse, Wind, and 
Mills, Gearing, Boilers, Fittings, dc. 
2744. T. hans S. Hatey, and8. H. Haey, , near Leeds, Yorkshire, 
13th , 1872. 
‘erence on side of the 
, & midfeather or divisional 


dle working ond astuffing 
erred to is connected by a lever 


2749. F.E EB. London, 

7 OOPER, “ Utilising the motive power of water.” — 
Dated 17th September, 1872. 204 “ v 

using the motive force of a quantity of water Gaentins ina 
given time Se a higher to a lower Jevel to raise an equivalent quantity 
of water to the pera whence it in turn descends, being 
effected rate self-acting tus by means of leverage or of the “double 
ic ne » dy oO PP both combined. The same limited body of 
over and over com 7 keep the motive ond py? in action. 
a valve — by the drums 
water from ——_ or to withhold it, according to 
a weet han uf the blades. Thirdly, the application to the blades of 
s and compressible ends. Fourthly, the arrangement of the toothea 
ts on the drum. ly, the arrangement of the 
en shaft with alternate rotary motion and nut to work pumping 





gear, &c. Sixthly, making the lower m of the drum’s circumfer- 
pan work ina tank free from cv of water. Seventhly, the 
mode of giving — 


motion for a B ix alternately to the evers 
of the force pum the press. hthly, the principle and mode 
of construction o! the “double oe press,” and its employment to 


ve alternate traverse motion. Ninthly, the employment of a s 
fitted over the path of the floats. ” ar — 
2777. J. Tavton, Newchurch, Lancashire, “ Steam gencrators.”—Dated 19th 
September, 1872. 


According to this invention a tubular coil mounted within « furnace 
communicates with a coil within the steam generator, and water within 
the said cvils circulates through the said coils and conveys heat from the 

to the water within the steam generator. An expansion tube 

situated = a higher level communicates with the said coils to allow for 
the expansion of the water in the said coils. 

2784. A. V. Newton, London, “ Air engines.” —A communication.— Dated 

19th September, is72. 

This invention consists in su upplying air to the cylinder of the engine 
by a pump so proportioned and operated that it supplies the air to the 
engine at a constant or approximately constant volume when the air is 
heated, and thereby expanded, to give its active pressure within the 
cylinder of the engine. 
= Bay iss, Wolverhampton, “ Steam boilers.”—Dated 20th September, 


The inventor employs a number of “‘ breeches” or “saddle” pipes, with 
the main stem fixed under the boiler, and preferably over the fire. The 
legs of the said pipes bend down over the fire, passing out at each side 
through the boiler seating, where they are connected to one or more ver- 
ben ipes, which rise and are bent down into the boiler at the top and 

own nearly to the bottom of the boiler. The circulation is thus up 

the irs or pipes inside the boiler, down the vertical pipe or pipes, and 

leg of the “bi es” or “saddle” pipes into the boiler again. 

¢ feed water is made either to assist the circulation by being fed into 

the “ breeches” or “saddle” pipes at one side, or may be made to supply 

the whole of the water required for circulation on one side, and the ver- 
tical pipe or pipes on that side thus dispensed with. 

2239. D. McCott and J. GiLLesrt&, Paisley, \ N.B., 

Sor consuming smoke.”— Dated 5th October, 1 

This said invention consists in constructing all steam boiler and other 
furnaces with two or more fireplaces, and in returning the smoke 
produced in the whole or in one or more of the fireplaces thereof from 
the main outlet flue leading to the chimney through and by the use of a 

of drawing and forcing fanners, to and through flues leading to the 
mt part of all the fireplaces, these flues being each controlled by an inlet 
valve or damper, so as to allow the said returned smoke to pass into and 
over the top of the hot hre or fires, which at the time are producing little 
or no smoke, all so as to consume the said returned smoke produced in or 
mainly in the other “ green” or fresh charged fires. 
967. G. Hasectine, London, “ Pump pistons ond valves."—A communi- 
tion.— Dated 15th March, 1873. 

This invention relates to pumps in which a reciprocating valve piston is 
employed, and the said invention consists in the combination with the 
valve plunger or carrier of an independent acting sectional ring to serve 
both as a packing and as a supporting valve. 


“ Furnaces 





Class 2.-TRANSPORT. 
Including Railways and Plant, Road-making, Steam Vessels, Ma- 


chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 
2754. E. D. Barker, Surrey, “ Actuating railway brakes.”—Dated 17th 


September, 1872. 

This invention consists in the means employed generally of working 
railway breaks by air, steam, or water, and improvements on an 
invention already patented by the said E. D. Barker, 1869, No. 587. 

2765. G. Reap, Deal, Kent, ~—4 J. J. Nickoit, Gravesend, “ Signalling.’ 

_- Dated 18th September, 187 

This invention consists, First, for ni i use in employing two or more 
all-round or other well known t; laced in any conspicuous 
part of the vessel, and so esteaied ty by suitatle mechanism in connection 
with the rudder that the various relative positions assumed by such 
lamps shall indicate the direction in which the vessel is steering with 
regard to another. For day use, suitably sha; and painted or marked 
drums, balls, cones, flags, &c., are used inst of such lam Goose, 
In the use of a position lamp’ 80 constructed and a in place tha‘ 
the “ end on” or nearly “‘end on” position of one vessel with regard to 
another shall be indicated by the colour or combination of colours 
presented by thesaidlamp. Instead of this position lamp they sometimes 
employ the ordinary regulation side lights,jwhich they cause te 
obscured, as necessary, by means of shades operated by the rudder. 

2767. J. Mircne.s, Sheffield, and W. E. Newron, London, “ Railway 
springs.” —Dated 18th September, 1872. 

The plates of steel which are to form the springs are first heated in the 
ordinary manner, and in this state are placed in a bending machine, 
which consists of a strong foundation plate, on which is bolted a die or 
block, the face of which is curved or made to the form of the concave uf 
the spring to be produced. 

2785. A. M. CLARK, oo * Propelling vessels."—A communication.— 
‘Dated 19th September, 1872. 


The ——. consists of two inte poestind with pistons and 
open to the water at one end, w are dis) below the water line at 


the stem of the vessel. The cylinders are placed side by side and work 
alternately, the propelling pistons being set in motion by a steam engine 
or other power. 
2794. M. Hemny , London, “‘ Propelling ships.” —A communication.— Dated 
Ln aan led hydraulic rding to this invention, 
wer acco! 
os force being prod: Teodueed hy @ the — 4s in which the ened travels actin, 
on a wheel with vanes or a turbine or other motor, combined or not wit! 
ascrew. An 4 is described in which the water works a wheel 
and also pistons in = tho content ene to clesed ot De 
the others at one se . in the central cylinder. 
et is the water } ma central piston and 
which act on _— — —— 
to make their return stro! wal 
the central ~ ~ iJ. on the water in which the vessel is travel- 
ling. The screw may be used for backing the vessel. Y: 
R. STRACHAN, onneet Lodge, Middlesex, “ Iron ships.”"—A commu- 
sae? ication.—Dated 21st September, 1872. 
This invention —t~4 in constructing iron ships of grooved plates so 
that marine shells may not adhere. 


Class 3.—FABRICS. a 
Including Machinery and M Mechanical connected 
pit iy, Manufacturing, Dyeing, ing, and Dressing 


a7, oA T. Wispercey, Blackburn, Lancashire, “‘ Winding cotton.” —Dated 





amme, ploys and left-handed screws for traversi 
iat, Ths inventor cusp of pel ov Tal Hy tne of vel. 
Sine oven Secondly, in a new self-acting and self-adjusting 








310 











m for working the guide backward and forward in winding to suit 
variations and numbers of thread. Thirdly, in an ment of 
apparatus for yes on and tal off the reels. Fourthly, in an 
eeangunens of apparatus for the machine when a thread 
2775. G. H. Rippin, and E. C. Rirrtx, London, “ Weavi tton, dc.” — 
Dated 19th September, 1872. sat wate 


UJ 
The novelty of this invention relates, First, to contracting the 
between the ‘‘doffer” cylinder and the calendering rollers of 
engines, and in the employment of a weighted lever in connection wi 
the cover of the “‘coiler,” that will, when a given weight of cotton has 
been received in the can, en; with the strap fork and the 
machine. Secondly, the novelty consists in transmitting through the 
medium of cams a slow to-and-fro traverse to the top rollers of draw: 
frames, in order to extend their durability, and also in pro su 
frames with a sliding loose screwed boss in connection with the stra 
fork, which when free revolves with a screw positively driven ; the sai 
loose screw boss, when a’ by the dropping of one of the ordinary 
“stop motion” levers, at once slides upon the screw, which transfers the 
strap on to the loose pulley. Thirdly, the novelty consists in supplying 
¢ spindles of ‘*throstles” with flyer wings, which revolve in a tube 
es mar driven, and supplied with similar which in their 
revolutions cause a counter current with those of the spindle, ——- 
thereby an atmospheric drag. Fourthly, the novelty consists in supply- 
ing the spindles of mules with cups placed immediately underneath the 
cops, which when the cops uire doffing are successively raised by a 
sliding inclined wedge, and so force the cops from the epindion. Fifthly, 
the novelty of the invention relates to the weaving of the yarn into 
fabrics, and consists first in the employment of metal eyes connected with 
parallel bars, actuated so as to rise and fall when “ shedding” by a 
curved slot and sliding stud actuated by an eccentric in a rotating disc, 
the said disc being connected by rods with the bars. A second novelty 
in this portion of the invention consists in regulating the “pick ” by 
governing the delivering of the yarn from the warp beam, through the 
medium of a vibrating lever, ving its motion from the “‘ slay swort,” 
the said lever being —— with a pawl that takes into the teeth of a 
ratchet wheel, and which receives a variable throw through the reason of 
its actuating stud being connected with a roller pressing against the warp 
beam. The third and last novelty of this portion of the invention 
consists in giving a slow rise to the ‘‘reed,” so as to extend the wearing 
surfaces of the ‘‘dents;” this is effected by means of vertical rods, 
connecting the reed with one or more rods and projecting levers, which 
are cau to press against the cloth roller, and which as such roller 
increases in diameter press om the levers, und so raises the vertical 
rod& and ‘‘reed” a distance of about one quarter of an inch during the 
weaving of one piece of cloth. 
2776. G. Kerontey, Burnley, Lancashire, ‘‘ Looms for weaving.”—Dated 19th 
September, 1872. 

This invention relates to looms having rotating or oscillating shuttle 
boxes. The shuttle box is actuated by racks which gear with a spur- 
wheel connected with the shuttle box, and the said racks are worked by 
a lever which is actuated by the ordinary catches and Jacquard motion. 
When weaving reversed patterns or borders two catches are employed to 
give motion to the card-cylinder first in one direction and then in the 
other, the catches being thrown in and out of gear by means of a sliding 
bar actuated by a tappit or scroll. 

796. M. Pearson and D. MILLs, Bradford, “ Loom for weaving.”—Dated 
2lst September, 1872. 

The object of the invention is to facilitate the weaving of fabrics in 
which one part is required to be of a different character from another or 
others by the use of a different character of weft in the different parts, 
as, for instance, the central part from the sides or borders. The shuttle 
or shuttles for throwing weft to form the centre portion of the fabric are 
supported in boxes, of which there may be several at each end of the 
batten for different colours or kinds of weft capable of being brought by 
Jacquard or other pattern surface as required, into a line with the race 
as in other cases of using shifting shuttle boxes. The shuttles to be 
used in forming the side portions or borders are supported to move in a 
frame or bearing extending over the warps, so that one of these shuttles 
may lay in weft for one side portion or borderand the other for the other. 
Each frame or bearing may have several rows of shuttles capable of dif- 
ferent selection so as to provide for the throwing in of weft of different 
colours or character, or there may be several of such frames or bearings 
with shuttles for each border when in a state of rest, visible by the 
foremost being slightly above the second, and so on with each su ing. 
2797. L. Durraup and W. H. Frear, Paris, “‘ Vegetable sibres.”—Dated 21st 

September, 1872. 

The object of this invention is to treat waste flax, hemp, jute, 
phormium, China grass, &c., so as to cottonise them, that is to say, con 
vert them into fibres resembling cotton. The treatment comprises two 
processes, vis., diaggregation and bleaching. The diaggregation is 
effected by aley composed of soda or other alkaline substance. The 
bleaching is effected by a bath of chloride of lime, the fibres being subse- 
quently immersed in a bath of sulphuric acid. 








Class 4.-AGRICULTURE, 





Including Agricultural Engines, Windl , Impl ts, Flour 
Mills, &c. 
2792. J. A. Woop, Barnsley, Yorkshire, “‘ Rotary plough.”—Dated 20th 


September, 1872. 

The use of a barrel, drum, or cylinder, in which are inserted a number 
of spades, spuds, picks, or similar instruments for entering and lifting 
the soil, and for turning and disintegrating it. This barrel, drum, or 
cylinder is placed under and attached to the axle or axletree of a portable 
locomotive engine, so that the weight of the engine may serve to cause 
the instruments to enter the soil deeper and more effectively than is at 
present done by any steam plough. 


Class 5.—BUILDING. 
Including Brick and Tile Maehines, Bricks, Tiles, Drain Pupes, 
and House Fittings, Warming, Ventilating, &c. 
2778. E. Tuornton, Bradford, Yorkshire, ‘‘ Kitchen ranges.”— Dated 19th 
September, 1872. 

This invention relates to further improvements in the combined 
‘Yorkshire and Leamington ranges” for which letters patent were 
granted to the present applicant, dated 1st day of September, a.p. 
1s71, No. 2306, and consists in, First, the use of “side irons” having 
movable bars and projections to support the fuel and confine it within 
smaller limits. Secondly, the cnn tea are placed in a vertical position, 
and are provided with projections for supporting the fuel. Thirdly, the 
boiler is constructed so as to have a “ graduated flue,” that is, the aper- 
ture for ths passage of flame and heated gases at the side nearest the 
flue or chimney vent is constructed so as to ensure a better and more 
complete circulation of heat around the boiler. This construction of flue 
is applicable to kitchen ranges generally. 

2782. G. H. Smirn, London, “ Treating bricks, porous stone, d&c.”—Dated 
19th September, 1872. 

The said invention relates to a novel treatment of brick, unburnt clay, 
soft stone, chalk, plaster of Paris, and other like porous materials, whereby 
a new material is obtained which possesses many advantages for 
building and other pw . To accomplish this object the inventor 
takes common bricks, blocks of sandstone, or the other mate be 
used, and saturates the same with boiled coal tar, melted pitch, or other 
similar substance. 








Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
2760. W. E. Newton, London, “ Explosive compounds.”—A communication, 

—Dated 18th September, 1872. 
The improved preparation which forms the subject of the present 
invention consists mainly of pulverised nitrate of ammonia in combina- 


tion with some suitable carbonaceous matter, such as charcoal or pulver- 
ised coal or other combustible body, and an explosive or f ting 
composition, stich as nitro-glycerine. 


2772. J. W. Gray, London, “ Explosive compound.”—A communication.— 
Dated 10th September, 1872. 
The novelty of this invention consists in the 
in the provisional specification of treating ol 
improved{explosive compound, 


Class '7,—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 
2750. 3 Atkinson, London, “ Washing machine.”—Dated 17th September, 
1872. 

The ‘machine consists of a “dolly” or plunger fixed to a horizontal 
hand lever having a movable fulcrum to allow of a combined squeezing 
and rubbing action of the dolly on the articles placed in the trough in 
which it works. 
ag Ronison, London, ‘‘ Fans for ladies’ use.” —Dated 17th September, 

2. 


nstructitig fans on the ciple of 
co! 4 priticipl 


neral process described 
rags for producing an 





These improvements consist in 
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 —————— 
material to form a bellows, the air escaping fh holes or jets formed a current of carbonic acid, which, being absorbed by the magnesia, forms 
Prot er eh fe eee dpe Eb terrae a carbonate of this base, and by the employment of an excess of carbonic 
by the movement of the finger and thumb. A sponge with perfume | acid the decomposition is ra eff and the alkaline earths 
may be placed between the two flat surfaces, so that perfumed air may | duced free from carbonate of magn In practice the treatment of the 
be emitted if desired. chlorides by magnesia and carbonic acid is effected in 


2758. 8. Epmiston, London, “ Knapsacks and other analogous articles.”— 
Dated 17th September, 1872. 


The knapsack is provided with a socket or sockets to receive the end 
¢ a eee en ee or support which forms the essential feature of 
« invention. 


2759, A. V. Newton, London, “‘ Driving sewing and other machines.”—A 
communication.—Dated 17th September, 1872. 

This invention relates to an im’ arrangement of mechanism for 

transmitting motion from s to sewing and other machines which 


hafting 
require to be discontinued from the shafting in a gradual and easy though 
expeditious manner. 
2762. W. H. Hammonp, London, “‘ Fastenings for stays."—Dated 18th 


September, 1872, 

This invention consists in the construction of busks or fastenings for 
stays, and relates to the employment of means whereby greater support 
is afforded to the body of the wearer whilst increased facility of en 
ment is obtained, and a smooth face is obtained on the front as well as on 
the back of the busk or fastening. 

2781. W. R. Laxe, London, “ Button hole sewing machines.”—A communi- 
cation.—Dated 19th September, 1872. 

In certain classes of machines for working or stitching button-holes a 
cloth clamp wheel or disc is used for holding the cloth, in which is 
the hole to be stitched, various devices being used to impart longitu- 
dinal and semicircular movements to the said clamp to present the 
cloth along the sides and around the circular eye in succession to the 
stitch-forming mechanism. One object of the present invention is to 
accomplish the desired result by a more direct application of the feed 
mechanism to the rotating clamp disc. Another part of this invention 
relates to means for automatically effecting the change in the feed move- 
ment for the eye part and slit part of the button hole respectively, and the 
said invention embraces an improved method of effecting the same result, 
as also an improvement in the construction of the friction feed devices. 
The said invention also consists partly in making the clamp disc with 

rovision for directapplication thereto of the gripping devices of a friction 
eed mechanism and in combining therewith the mechanism for 
operating the friction feed pawl. Another part of the said invention 
relates to the thread interlocking and loop spreading devices, and consists 
in spreading and interlocking the loops of the needle and those of the 
thread carrier. 
2793. M. P. Manrietp, Northampton, “ Boots and shoes.”— Dated 20th 
September, 1872. 

This invention has special reference to pump sole boots and shoes, 
and consists in securing the high soled heels, which are now worn in 
such a manner as will prevent their displacement to the injury or annoy- 
ance of the wearer. 

2804. E. G. Brewer, London, “ Gloves."—A communication.—Dated 23rd 
September, 1872. 

This refers to the wristband edges of gloves, and the invention consists 
in making the edges of a single piece of skin folded, the top portion being 
made of a colour to correspond with the colour of the glove or of 
varying colours, the inside portion being plain or discoloured ; by this 
means the wrist or arm of the wearer is not dyed or stained by the glove, 
and at the same time an ornamental edge or otherwise is provided. 

3002. W. C. Many, New Wortley, Yorkshire, and G. Repiwaucu, Leeds 
“ Hats.”—Dated 11th October, 1872. 
This invention relates to employing 'y for the facture of 
some 3 willow, or satin consolidated bodies of silk plush, paramatta, 
talian cloth, pull over felt, or other material for manufactw hats and 
caps or finishing the same. Calico or other material for the foundation 
and robins, after having been proofed, divided into widths, and rolled on 
bobbins, are then fixed ona machine having revolving rollers, through 
which the foundation passes, then through a damp roller having a 
revolving heated iron on the surface ; the foundation is then rolled on the 
body block fixed on a revolving iron plate, and pressed thereon by india- 
rubber rollers, and kept tight by means of a series of needles or teeth 
fixed in the block, and working in and out by an eccentric. The top of 
the body is stretched and fixed to the body by irons, heated and pressed 
on by springs, levers, or weights; the brim is put on the foundation and 
secured by a robin. ies of the hats are then placed in a machine 
havin, _—— blocks and stationary brushes fixed in a box in which is 
= dissolved shellac, they are then passed to the stove to dry. The 
y when dry is placed in a machine to iron up the sides, top, and top 
brim, at the same time the body is fixed ona revolving disc plate, and 
the irons for the sides have an up and down motion, and are made 
hollow, working in and out, and are kept to the sides by strong springs, 
levers, or weights ; one of these irons is heated by gas or steam, the other 
is a cold iron or dummy ; these irons are so arranged that they can work 
independent one of the other. The top is ironed by a heated iron 
working at the same time as the heated side iron, the other is a dummy ; 
they can be worked independent one of the other or together. The 
underside of the brim is ironed by another machine, the body is taken 
out of the side, top, and top brim machine, and placed top downwards 
in a cast iron box and iron by means of a heated and cold iron worked by 
means of levers put in motion by an eccentric worked by a shaft fitted to 
the machine frame, and set in motion by a fast pulley. The machine for 
ironing the sides, top, and top brim, is also used for finishing a hat by 
using fixed irons instead of lifting ones. 
1019. J. B. Winstow, Boston, U.S., ‘* Wire pegs for boots and shoes.” — Dated 
19th March, 1873. 

This — specification describes improvements in wire pegs for 
boots and shoes, and in machines for using the same. 

1052. J. H. Reep, Boston, U.S., “ Pegging machines for pegging boots.”— 
Dated 21st March, 1873. 

The claims to this complete specification are, First, a pegging machine 
constructed in such a manner as to punch the hole in the stock, feed the 
wire or wire-like material, and to cut it off and drive it all in the same 
location, and with the same cam or its equivalent. Secondly, a pegging 
machine in which the wire or wire-like material is fed down perpendicularly 
and intoa stationary throat‘or driving tube. Thirdly, a pe; 1g machine in 
which the peg or pin is cut off from a wire or wire-like material and 
driven in the same location without moving the end of the wire from the 
driver. Fourthly, a pegging machine on which one driver is operated 
above, and one riveter low the stock, Fifthly, a work supporting 
| sme aa 13, perforated so as to receive the awl and allow the lower 

ver to pass through it. Sixthly, the arrangement and use of the cam 
rod 40, cam lever 41, sleeve 42, and rod 30, or their equi- 
purpose of pressing the stock ther, and holding it so 
till the peg or pin is driven and riveted. Seventhly, the arrangemeut of 
the movable sleeve 2, pin 48, lever 47, rock shaft 46, with its lever cam 34, 
connection 33, rod 30, spring 36, treadle lever 15, connection 17, and the 
cylinder 11, with the presser-foot 18, or their equivalents, for the partial 
regulation of the length of the peg, as fully set forth. EKighthly, in com- 
bination the regulating sleeve 2, and its connecting parts, the presser-foot 
13 and its connecting parts, to operate the rod 30, and the rocking cam 34, 
with its ve Y cut in such a manner as to move the regulating 
sleeve 2, suddenly upwards at the longest peg, and to allow the c 
of stock without —_ ing the ro the pr of preventing the 


hi 





38, connectirx 
valents, for 


e 
two operations : in the First the magnesia ia in excess, which gives when 
the reaction is a liquor containing exclusively chloride of 

esium which is decanted, and a precipitate obtained consisting of a 


carbonate of the alkaline earth and the esia employed in excess in 
a carbonated state, which excess is neuti d in the lie operation 
by an additional quantity of the earthy chloride. The liquor 


containing the chloride » f magnesium is concentrated by evaporation and 
the h chloride of magnesium submitted to the action of steam 
ted to about 300 deg. Centigrade without ure, so that it 
d is in the condition to be rapidly 
‘0 manufacture caustic and strontia 
is mixed with carbon or chalk, and 
the mixture, whether subjected or not to superheated steam, is heated in 
a regenerating or reverberatory furnace. 
2746. E. T. Hucues, London, ** Treatment of greasy and washing liquors.”-- 
A communication.—Dated 16th September, 1872. 

The object of this invention is, First, to extract the potash in a state of 
carbonate, which is its most valuable condition, by a process which is at 
once ical and expediti ; and, Secondly, to completely extract 
the greasy matters which separate from the washing liquors. The ie 
conde in the employment either of caustic baryta or strontia, the 
essen’ characters of w are, First, to effect the entire separation of 
the greasy matter ; Secondly, to extract the carbonate of potash contained 
in the washing liquors; and, Thirdly, to effect the continuous revivifica- 
tion of the baryta and strontia employed. 

2761. B. Hunt, London, “ Producing ice.”—A communication.—Dated 18th 
September, 1872. 

This invention relates to the production of ice by means of currents of 
brine or other fluid having a temperature below 32 deg. Fah., and consists 
in agitating the water to be frozen whilst the freezing operation proceeds, 
such agitating having the effect of very much expediting the process. 
The agitating apparat ists, by pref , of pend brating 
bars, which project down into the several compartments of the freezing 
tank from a series of transverse rocking bars. 
ais E. Wess, London, ‘ Treating oils, spirits, dc.” — Dated 18th Septem- 

, 1872. 

The features of novelty of this invention consists in rendering oils, 
spirits, and candles disenfecting during their combustion, and in 
purifying the said oils by means of suitable chloride distillation, and 
passing the said oils through charcoal. It is also proposed to add scent 
to the said oils and candles, to give off a perfume during combustion. 
2779. A. C. Fraser, London, “* Retorts for the manufacture of gas.” —Dated 

19th September, 1872. 

This invention relates to certain improvements on A. C. Fraser's 
invention dated 20th April 1864, No, 990, and consists in forming in 
the interior of retorts a fixed or movable covered narrow rib to facilitate 
the escape of gas from the lower part of the charge. To retorts con- 
structed in accordance with the said invention angular or curved 
coverings, preferably of cast iron and with suitable openings therein, are 
placed loosely over the ribs of such retorts, or in casting new retorts it is 











preferred to have the said openings in the ribs and the coverings intact. 
In adapting these improvements to existing plain retorts it is preferred 
to cast such curves or angular coverings with sides thereto in which are 
formed the necessary openings, the said sides resting on the floor of the 
retorts and so completing the hollow rib or channel. 
| 2790. R. Sone, Liverpool, “ Artificial fuel.”—Dated 20th September, 1872. 
The features of novelty which constitute this invention consist in 
| using a mixture of sawdust, peat, or any other like fibrous material, 
amalgamated with tar, benzoline, petroleum, or other liquid or substance 
of an inflammable nature, and then set with a mixture of clay, cement, 
or other like material of a sticky or adhesive nature so as to bind or 
keep hard the whole body, which is mixed with sand, magnesium, lime 
stone, chalk stone, or any stone of a hard and porous nature, coal cinders 
or coal dust ; these stones may be compressed in broken pieces also sur- 
rounded by the fibrous material; or the ground material may be used 
without any fibrous material or any or either of the foregoing materials 
can be used with the infi bl bst: " vel, sand, or stone dust. 
After mixing the before-mentioned mate the mixture is pressed 
into shapes—square, round, or otherwise—by hydraulic or other power, 
similar to that described in patent No. 1115, 1872. Slag, slate dust, 
refuse of chemical works, or any other material that will make a hard 
body when comp . may ith the fibrous material and tar or 
ting material. It must mix through so that the heat generated 
by the inflammable part of the mixture will consume the hard substance 
y degrees. In proportioning the before going materials so as to form 
artificial manure, sufficient tar, benzoline, or other inflammable liquid, 
must be used to mix or moisten the portion of sand, stone dust, or hard 
material, and sufficient clay or fibrous material must be used to bind the 
whole together; when those blocks are made they can be coated to prevent 
constuction while in transit. The blocks when made are used as a sul- 
stitute for ordinary coal for all heat-generating purposes. When used 
in an ordinary fireplace the inventor prefeis that the fireplace should be 
fitted with a suitable guard or per placed over the fire so that the 
draught may be regulated and too quick combustion prevented, as by a 
slower combustion the blocks gradually consume, entirely burning the 
stone dust, sand, or other hard material, and give out proportionate 
| heat ; this damper will have a tendency to help to consume the smoke 
and the heat revert to the fire. After mixing the before-mentioned 
| materials the mixture is pressed into shapes—square, round, or otherwise 
—by hydraulic or other power. Slag, slate dust, and refuse of chemical 
works, or any other material that will make a hard body when com- 
pressed, may be used with the fibrous material, and tar, clay or other amal- 
| gamating material. It must mix through so that the heat generated by 
— inflammable part of the mixture will consume the hard substance by 
legrees. 
, 2800. J. T. B. Porter, Lincoln, “ Gas apparatus to be used on board ship.” 
—Dated 21st September, 1872. 
invention ists in the tog in a combined gas 
apparatus to be used on board ship of conical retorts having upper and 
lower connected outlet pipes and dip box for superfluous oil, and being 
fitted with concave and convex discs, on to which discs oil and water 
are fed by cocks regulated by the motion of a combined gas holder and 
tank of the construction herein specified, and being heated in pairs from 
single furnaces, and connected with a washer and condenser, the whole 
being arranged together and operating in the manner and for the purpose 
hereinbefore described and illustrated by the drawings. 
2801. J. McDovcatt, London, “ Manufacture of manures.”—Jated 2st 
September, 1872. 
This invention has for its object the absorption by means of acid super- 
phosphate of lime made by the addition of sulphuric acid to phosphatic 
bst , of the and salts of ammonia contained in the gases 
and vapours arising from the destructive distillation of carbonaceous 
substances, 
2822. C. Morrit, London, ‘‘ Di-ph 
24th September, 1872. 
The invention ists in the recl tion of materials employed in the 
fact of di-phosphate and tri-phosphate of lime, such materials 
being rec 
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phate and tri-phosphate of lime.” — Dated 











waste of pegs, as fully shown and di thly, in 
with the rocking awl feed and driver bars p, q, r, and their registering 
poueiine “Py **q,” “1,” of the arched frame 48 provided with a taper- 
ng groove q”, as and for the set forth. Tenthly, the feed 
arrangement for the stock consis‘ the support 50, friction wheel 53, 
and strap 59, shield wheel 60, 61, ratchet wheel 56, pawl lever 57, opera’ 
in a manner and for the purpose set forth and described. Eleventhly, in 
combination the feed tube u, sleeve ¢, connection w, knee lever y, regu- 
lating sleeve or incline z, the operating rod g, and the locking lever 3, as and 
for the purpose shown and described. Twelfthly, the mechanism for 
operating the lower driver positively, consisting in the cam 29, lever 28, 
rod 27, universally jointed levers 23, 26, shaft 25, rod 22, arch 20, roller 19, 


driver 18, or their equivulents, as and for the set forth. 
Thirteenthly, in combination tbe stationary axis i, operat bar g, move- 
able cylinder h, with the aw] feed and driver bars p,q, and 7, as well as 
pon —e 55, arranged and operated in a manner as herein shown 
and desc! o 


Fourteenthly, a swinging presser-foot or work supporting 
point 13, to swing in any direction around its upper end as a 
centre, for head om, op of pegging a boot or shoe without revolving the 
presser-foot ide it as set forth. Fifteenthly, a cable screw wire com- 
posed of one central wire, around which is twisted one or more wires or a 


series of wires t together and united by means of a suitable solder 
or alloy, as fully set forth and described. 
Class 8,-CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fue 
and Lighting Materials, Preparation and ireservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

2745. E. T. Hucuss, London, “Manufacture of the salts, carbonates, and 

hydrates Ae and strontia.”—A communication. — Dated 10th 


To "the carbonates of and strontia, alkaline earthy 
ce are dissolved in water to 12deg. or 15 deg. Baumé, and the 
solution whether of the chloride of barium or the chloride of strontium is 


mixed with hydrate of in a vessel which is afterwards closed. 





d again and again indefinitely for any number of successive 

P of their dig in work upon fresh mineral. 

980. G.T. Bousrietp, Sutton, Surrey, Cheese.” —A conmunication.—Dated 
17th March, 1873. 

This invention consists in the manufacture of cheese of rich quality from 
skim milk and fat. The skim milk and fat are made into an emulsion by 
melting the fat and agitating it with the milk. The emulsion is treated 
with rennet or other suitable coagulating substance, and the curds pro- 
duced are then made into cheese in the ordinary way. The fats used may 
» butter, lard, tallow, or other fat which will not injure the taste of the 
cheese. 





Class 9.-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


2771. I. L, PULVERMACHER, , ' Measuring and graduating electric 
currents.” — Dated 18th September, 1872. 
This relates to appliances for accomplishing the objects sug: 
gested by the title. 


Vlass 10,—MISCELLANHOUS. 
Including all Patents not found under the preceding heads. 
720. BE. Maximiuien, Sorbier, France, “Washing coal and minerals.”— 


The invention consists in the table with a very thick 
layer of the coal, —_ on this layer by a stream of water 
ascensional only in order to 


iy ive the fine particles into the upper layers, 
CS a 
ement given wal ively ig 
een ik dnchadin of cent aemppamhanen aeenmeaeal 
the 


Cheddar, Somersetshire, and C. Curtum, Newport, 
Gane or games for use in the open air.”—Dated 13th 


billiards, but which are 


2726, N. E. SrEvENs, 
Monmouthshire, ‘ 
September, 1873, 

This icularly refers to games resembling 








magnesia 
The mixture is kept in continual agitation and subjected to the action of 


to be played in the open air or under cover. A space is enclosed by a 
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London, ** Securing bales of cotton.”—A communication. 
— Dated 13th September, 1872. 

The said improved tie consists of a wire band witha hook fastener. The 
said band has a loop at each end. When this improved tie is to be used 
for a bale of cotton er other material it is placed around the said 
bale while the same is under compression. Then the aforesaid hook is 
inserted into the loop. 

2743. J. Beoxert, Moorflelds, Worcestershire, ‘‘* Washing,’ ‘ toning,’ ‘ wash- 
ings’ Fe eae ‘washing,’ photographic prints.”— Dated 16th Septem- 
, 1872. 

The prints on being removed from the frame are placed upon a small 
cylinder (picture side out) and to which they are secured by elastic bands 
or othe The cylinder is then p! on bearings formed on the 
ends of a semicircular bottomed washing trough, the drum being rotated, 
bringing the picture surfaces of the prints in contact with the water to 
remove the nitrate of silver, after which the remaining wateris discharged 
from the trough, and the *‘ toning” solution introduced, when the cylin- 
der is again rotated on its axis until the ep ery tint is obtained, when 
the toning fluid is removed and changes of fresh water used to remove 
the toning solution from the surface of the pictures ; then the cylinder is 
removed to a similarly-shaped trough containing the hypo or fixing 
solution, through which the cylinder is caused to revolve for a few 
minutes, when the cylinder is again removed to the washing trough to 
receive its final w: . In some cases in place of the cylinder a flat 
surface may be substituted with suitable means for attaching the 
age thereto when the dishes at present used by the photographers may 

utilised. 


2748. A. C. Rann, Glasgow, N.B. ‘‘ Compressing air.”—Dated 16th Septem- 
ber, 1872. 

The feature of novelty which constitutes this invention is, the arranging 
of the cylinder or vessel in which the air is compressed within a jacket 
or water space extending around the sides and ends of the said cylinder 
or vessel, and by the water contained in which the heat generated in 
compressing the air is absorbed or taken up. 

2751. J. Brack, Anstey, Leicestershire, ‘‘ Lining or covering pasteboard, &c.” 
—Dated 17th September, 1872. 

A table or frame, with rollers at each end, around which is an endless 
band; above the same at one end is a paste receiver, with brushes 
beneath for pasting the materials; at the opposite end is fixed a brush for 
smoothing and preparing the material so pasted for passing beneath a 
roller placed near the same end, which presses it and allows it to pass 
out thoroughly pasted and smooth, and it is then ready for the operation 
of drying. 

2752. A. Smytu and C, T. Ramsay, Liverpool, “ Stoving or drying wool, 
cotton, dc.” —Dated 16th September, 1872. 

The features of novelty which constitute this invention consist in 
arranging a series of brats or endless bands, composed of metal laths, 
wire netting, or canvas, travelling alternately in opposite directions. 
These brats are placed one above the other and carried in suitable frame- 
work. The upper or first brat delivers the material on to the second 
brat, from the second to the third brat, and so on, the material being 
turned over from each brat respectively, so that both sides are alternately 
exposed. The brats are driven by suitable gearing which gets its motion 
from any mechanical means. The stove or apparatus is heated by 
means of pipes, which pass alternately between each brat. The pipes 
may be heated by steam, water, or hot air. The lower brat may de- 
liver into an elevator, which raises the material for retreatment if neces- 
sary. 

2753. G. Cuaprett, Staincross, near Barnsley, Yorkshire, ‘‘ Chaplets or 
studs used in casting pipes, dc.” — Dated 16th September, 1872. 

Forming the shank with a collar under the head, and with projections 
and depressions below that collar to facilitate the escape of air, and to 
increase the hold when riveting. The chaplets are ti double- 
headed, and with the shanks twisted. 

2756. B. SHerPuHern, Beverley, near Wellington, Salop, and F. Stuckey, 
Merthyr Tydfil, Glamorganshire, “‘ Tunnelling and excavating.”—Dated 
17th September, 1872. 

This invention consists of the following improvements in the said 
machinery or apparatus :—The machine or apparatus is sep upon 
travelling base-plate. Carried by this base-plate and in the axis of the 
tunnel is a fixed hollow shaft, in which another tubular shaft advances 
and retires by a screwing motion. The inner or tubular shaft carries at 
its front end a series of radial arms, each arm having at its outer end a 
bracket supporting one or more chisel-pointed tools. These tools, by the 
slow rotation of the inner shaft and arms, cut a circular groove or ring in 
the rock. On one or both sides of each of the radial arms described is a 
series of steam or condensed air cylinders, fitted i and piston 
rods, the front end of each piston rod carrying a curved tool, an: rear 
end being provided with a pawl and ratchet, by which a slow intermittent 
rotary motion may be given to the piston rodand tool. The tools carried 
by the piston rods have by these means a rapid ge action given 
to them, combined with a slow rotary motion. By the operation of the 
percussive tools last described a series of radial holes is e in the rock, 
and by the operation of the chisel-pointed tools carried by the brackets 
on the ends of the radial arms a circular groove is cut external to the 
portion operated upon by the percussive tools. Or the percussive tools 
may be made to produce a series of concentric grooves or rings by the 
slow continuous motion of the inner tubular shaft and radial arms. The 
machine may be worked vertically or horizontally. 

2763. E. J. C. Wetcu, Liverpool, “ Straining and winding wire.” —Dated 
18th September, 1872. 

In the arrangements of mechanism embraced by this invention, the 
ratchet-wheel is placed on the end or other convenient part of and 
carried by the —s barrel. The frame by which the barrel is borne 
or supported in suitable bearings is provided with a fixed stop attached 
to or ato on the same, and against which stop the teeth of the ratchet- 
wheel catch. The bearing or aperture in the frame through which the 
ratchet end of the barrel passes is elongated in a direction furthest from 
the stop, so that as the ratchet is wound up the reactidn of the teeth 
against the stop causes the barrel to be lifted up in the elongated bearing 
or aperture, and the ratchet-wheel drops downwards as each tooth 
passes the stop, so as effectually to secure the barrel from turning or un- 
winding in a contrary direction. This invention is applicable to winding 
pillars for wire fences, oe cae | brackets, suspension brackets, and to 
the winding and the straining of wire for any purposes. 

2764. W. Osnorne, London, “ Certain kinds of locks.”— Dated 18th Septem- 
ber, 1872. 

The invention relates to locks having a link-plate, which latter is 
usually recessed into the lid of a desk, box, or other article, and the im- 

vement consists in recessing the lock to receive the link-plate, and so 
‘acilitate the attachment of the latter to the article. 

2768. L. Hervemann and M. L. Mutter, London, “‘ Composing type.” —Dated 

18th 1 


, 1872. 
A revol disc or table conveys the types from their receptacles to a 
guide way or groove in which they fall in order. Keys or the like cause 
ushers bo deposit each selected or required type on the disc or table to 
conveyed as described to the guide way or groove. 
2769. J. A. Cox, London, “‘ Afixing the Government stamp to liquor glasses.” 
—Dated 18th ——_ 1872. 

Anew method of affixing the Government stamp on licensed victuallers’ 
and other liquor glasses in such a way as to prevent their being removed 
and applied to other g! by placing a metal band round the stem 
or handle of the glass and it by means of tongues at one end 
of the band which are into holes at the other end of the ban 
and placing on the joint solder, on which the stamp is to be impressed. 
2773. T. Lows, Bolten, Lancashire, “‘ Facilitating breathing in im, at- 

>—Dated 18th September, 1872. wets 

The apparatus consists of a mask of leather or other suitable 
substance, made to cover the mouth and nose, and close the nostrils, and 
ts faatoned by means ofa and buckle, or other similar 
The inner | of this mask is provided with a short flattened 
tube connected to two branch pipes furnished with — ae 
SS ee ee ee ith a long 

tube leading to the supply of pure air. 
2780. J. Mason, Birmingham, “ Metallic pens and penholders.”—Dated 19th 
quads eugene ts in metallic consist in making on the 
ese improvement m pens on outer 
side of each nib and at a short distance from the point an t or 
jection of a and making that portion of the nibs 
the and the extreme point of yy? 3 
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* This isan error. The patent referred to is numbered 3499, 





improvement consists 


the 
openings for the purpose of causing the 
fingers to come in contact with the wood instead of with the metal 
of the er ee ee hold of the fingers on the 
Ider. presses or machines for the manu- 
facture of metallic pens and the metallic parts of penholders, consist in 
‘king of said presses in the following manner 
instead of by the use of a screw as usual. The ram carrying the piercing, 
itting tool is made in the form of a slide. the said slide bein, 
raised and lowered by means of a roc shaft, the cranked end o! 
which engages with a sliding plate or movable bearing in the said slide, 
the said plate or bearing having a to-and-fro motion in a slot in the said 
slide. e roc! shaft moves the are of a circle and is 
worked by a weighted lever, and the latter by a treadle or by hand or 
steam power. 
2788. P. McLurix, Glasgow, N.B., ‘Pasting of paper.”"—Dated 20th 
September, 1872. 

This invention consists substantially of an improved construction and 
arrangement of the parts of the class of machinery which pastes paper in 
sheets for the making of board, and specially in the arrangement 
and use of endless blankets or webs in these machines, passed over their 

ducting and ing rollers for receiving the paste and putting it - 
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| the “situation.” If uddling 
in which the stick is |  f will not have much cause for complaint, and, comparatively, 
masters 
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they can secure 13s. 3d. a ton for p 
be getting alarger plum out of the pud: than their 


are % 

The supply of coal, though scarcely so restricted as it was last 
week, is not re equal to the requirements either of the blast 
furnaces or of the mills and forges. Prices remain unaltered. 
They are 26s. as the maximum retail quotation of Cannock Chase 
and Dudley coal ; while the descriptions in most use at the works 
are—west of Dudley 18s. 6d. per ton for common, 17s, 6d. for 
lumps, and 10s. for slack. The coalmasters held a meeting at the 
close of last week to consider notices that some of them re- 
ceived from their men for a rise of a shilling per day, and they 
resolved to make no advance. At the beginning of this week the 
men held their meetings to consider the decision arrived at by the 
masters. It was announced that certain small employers had 
conceded the terms, and that a few others had given a rise of 6d., 
but that the majority refused to make any alteration. Under these 
ee the men threaten to strike in great numbers a week 

ence. 





to the paper, as well as conducting the i through the 
between the two endless blankets and the pressing rollers, instead of 
using endless cords employed for the latter purpose, and in serving the 
upper blanket with paste, and making it to paste the upper side of the 
sheets of paper, as well in ma! the lower blanket to do this also, and 
in making the paste-serving rollers to run in the same direction as 
pent blanket, and so cause less wear and waste of the acting and pasting 
surfaces, 

2795. E. 8. Bica and W. F. Hunt, London, “ Plaited paper cups, &c.”— 

Dated 20th September, 1872. 

The material cut into blanks is placed on a pivoted rest and acted on 
by a hollow slotted revolving drum, a vibrating or to-and-fro adjustable 
blade forming plaits or goffers by pressing the material into the slots. 
An appliance bmg = a pair of on, one of which is flexible) kee 
each plait in pe while the next is being formed. For folding over the 
edge of the cup at the edge is placed in an pe somewhat resembling 
a lathe ; the reciprocating centre carries a hollow pivoted mould covering 
the cup, which is on a grooved core or mould on the revolving centre. 
Adjustable tools mark or indent and fold the edge. Sometimes the cup 
may be held in a mould by a plunger while a blunt instrument marks 
it and the e is turned over and flattened by rollers. The drum may 
be on a wheel with corrugati or projecti which move the blade at 
the required intervals. 

2798. F. Lepacg, London, “ Horse-shoes.”—Dated 21st September, 1872. 

The invention consists of grooves or flutes worked in the inner surface 
of the shoe on the posterior extremities, sunk to half its thickness or of 
greater or less depth, according to the requirement of the foot, under 
various diti to be elongated towards the toe of the shoe. 

2814. R. Kinc, Wolverton, Buckinghamshire, “* Gas regulator.”—Dated 24th 
September, 1872. 

To regulate the flow of gas from the main to the service pipes by a 

diaphragm acting on differently weighted valves. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ANXIETY AS TO THE RESULT OF THE WAGES ARBITRATION—THE MEN’S 
OBJECTION TO THE MASTERS’ TERMS—FIRMNESS OF PRICES IN 
BIRMINGHAM "CHANGE YESTERDAY—PROSPECTS AS TO THE QUAR- 
TERLY MEETINGS NEXT WEEK--MASTERS PREPARED FOR A CONTEST 
WITH LABOUR—RELATIVE ADVANTAGES OF MASTERS AND MEN AT 
PRESENT—PRICES AND WAGES—COAL : Less restricted in supply 
—EcoNOMY IN COAL: A paper—COLLIERS’ WAGES MOVEMENTS 
—THE MISCELLANEOUS INDUSTRIES—IMMENSE DEMAND FOR MILI- 
TARY CARTRIDGES. 

CoNSIDERABLE anxiety was being displayed amongst both masters 
and men in the iron !trade during the first half of the week, to 
learn the result of the wages arbitration inquiry in the North 
of England. It will be remembered that the masters here agreed 
to abide by that decision, accepting whatever it might prove, as 
though the inquiry had related to this district alone. The men 
here are not only objecting to such an issue, but they require a 
specific rise of 1s. 6d. a ton for puddling, and 15 per cent. on 
millmen’s work. During the week the men have again deter- 
mined that they must have 14s, per ton for puddling, and the 
advance stated in the wages of the millmen. They have em- 
powered their delegates to demand these terms from the masters, 
with whom, as a Conciliation Board, they seek another interview, 
at which formally to make the demand. 

The agreement under which the men have been working ceased 
with March. Some of them held that their engagement is at an 
end, and that they are at liberty at once to leave work without 
fear of magisterial consequences. Here and there discontented 
puddlers have been acting upon this view; but their masters are 
displaying so much indifference as to the course the men take that 
they are now less obstinate than they were at the beginning of 
the week. The mass of the men, however, remain at work upon 
the understanding that whatever may be the terms of the new 
agreement they will date from the beginning of April. The 
masters, and also the leading operatives, desire to uphold the 
observance of the custom of giving a fortnight’s notice before 
leaving work, even though a peri A which a certain wages 
scale should be limited may have expi 

Prices were remarkably strong in Birmingham to-day (Thursday), 
owing to the decision of Mr. Rupert Kettle, as arbitrator to the 
Northern Iron Trade Arbitration Board, awarding a rise of 9d. a ton 
to puddlers and 74 per cent. to millmen, All is uncertainty as to 
the course which the men may take, seeing that though the masters 
expressed their readiness to give here what might be given in the 
north, yet that the men rejected the terms and demanded just 
twice what Mr. Kettle has given. If the best that can be looked 
for should come about, and the men resume work on the terms 
offered in the north, the expenses of the masters will be largely 
increased. At present the makers of iron who have to buy ail 
their materials cannot make iron at a profit. How much worse 
will their position become when they have to give higher wages. Up 
to only recently the giving of the ironworkers a rise of 9d. and 74 
per cent. respectively would have entailed an advance in 
finished iron of 15s. per ton—for an advance would at the same 
time be given to the t furnace men and the colliers, If corre- 
sponding advances should have to be given to these classes of 
workmen now, then a rise in the present quotations is inevitable; 
but if the advance should be confined to the finished iron hands, 
an advance may be staved off in the event of there being some 
little relief obtainable in res of the prices of raw material. 
There are believed to be indications this afternoon of a slight 

iving way by some colliery owners in the demands that they have 
tely been making. If they are to A ae trade, this course 
must take a decided form. Their profits will enable them to do 
so; and there was a very strong, and some thought a reasonable, 

h that they might take the steps which can alone bring 

rehef by enabling prices to be quoted for finished iron 

at whi alone a healthy business can be done with 
either home or foreign customers. Not much relief is looked for at 
so early a date as quarterly meetings to be held next week, 
when the prices of all kinds of iron are expected to be quite 
me onthe the present rates, even if they should not be 

vanced by reason of wages advances having to be 
extended to the and colliers the blast furnace men; and 











famine prices rule because of the possible refusal of the 
ironworkers themselves to the terms of the award. The 
meeting now fixed to come to-morrow pie) between the 
two on the Conciliation Board of this di will throw 


some little more light on the prospect ; but at present the out- 
look is not cheering, and so the market closed. Something like 
relief would be felt by masters by the occurrence of a 
ispute between labour and ital which would lay the collieries 

the ironworks altogether for two months, but after that to 
secure for a twelvemonth. 


The 
who have most experience 
rupture, but that the men will, after a little “‘ shackling,” accept 


E y in the use of coal, so far as it applies to domestic con- 
sumption, was the subject of an excellent paper read and discussed 
on Monday last at the meeting of the South Midland Institute of 
Mining Civil and Mechanical Engineers, in Wolverhampton. Mr, 
E. B. Marten, C.E., of Stourbridge, was the author of the paper, 
and his subject was Captain Galton’s method of heating dwelling- 
houses by the insertion of an iron chimney within the ordi 
brick chimney, and making the external air introduced at the 
back of the grate heat itself by passing around the ‘iron chim- 
ney, and then escape by a ventilator into the top of the room. 
The saving of fuel to be thereby obtained, though considerable, 
yet was not considered by the author as of so much importance 
as the greater advantages to health which the adoption of the plan 
would secure. 

The Birmingham industries, in which iron is the chief material 
worked up, are more or less affected by a falling off in the demand, 
consequent upon the high quotations not only of the mill and forge 

roprietors, but also of the pigiron makers. Most of the esta- 
lishments, however, have old orders in hard which keeps them 
tolerably well employed. The rolled metal branches have 
prospects before them. The orders in the hands of ammunition 
makers alone will require a weekly supply throughout two years 
of' twenty-five tons. Germany is m g a heavy demand upon 
the small arms and also the ammunition companies. The Small 
Heath Company have to supply forty millions, and the National 
Company one million cartridges to Germany within the time 
specified. The railway wagon companies are well to do, and like 
many other such concerns are at present declining to quote 
forward. An excellent trade is being done in tubes, both 
of iron and brass. For the latter the leading railway 
companies are making requests. Most of the brass 
foundries are steadily occupied; good workmen are at a premium, 
Chandeliers are affording more than average industry in April, 
and the bedstead makers, both brass and iron, are busy. Most of 
the engineering works are well engaged, and agricultural imple- 
ment makers are sending away their products in large quantities, 
The railway and canal carriers from Birmingham and the surround- 
ing district all report themselves as doing a good business as well 
in the importing of raw material as in the carrying away of 
finished goods. 

Inquiries are being made in this district by the Director-General 
of Stores for India for tenders to cupaity bent British iron, and 
tenders also for the supply of pickaxes, spades, and shovels. 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE IRON TRADE: The present want of animation in new business : 
The demand for ores--THE MANCHESTER STEAM USsERrs’ Asso - 
CIATION—THE IRON SHIPBUILDING TRADE: Strike at Barrow— 
THE COAL TRADE: Strike in the Bolton district, 

Very little new business is still the complaint in the iron trade of 
this district. Although the iron manufacturing districts both of 
South-West and North-West Lancashire continue actively em- 
ployed, the works are — engaged on old contracts, which are 
sufficiently heavy to keep them engaged for some time to come. 
New orders, however, are not coming in to take the place of the 
old ones being worked off, and on the Manchester Exchange sales 
have been chiefly confined to second-hand lots in merchants’ hands. 
The near approach of Birmingham quarter-day, and still more the 
threatened complications with the miners and ironworkers in 
South Staffordshire, have the effect of restricting present business. 
and there is a general disposition to await the turn of 
events, Although the nominal rates are unaltered, as makers 
generally are not inclined to put out lower quotations, prices 
are weaker, and merchants who are well supplied evince 
more disposition to push trade. Second-hand lots of forge pig iron 
are considerably lower, and No. 4 is being offered at from 122s. 6d. 
to 125s. per ton delivered in the Manchester district. Foundry pig 
iron is also easier, but with the continued limited supply makers 
are not inclined to give way to the extent to which silens are 
doing. Manufactured iron is also flat, and makers of bars, who are 
more anxious to secure orders, are, as a rule, willing to accept 
offers under the current rates, Nominally prices remain about the 
same as last week, viz., £14 to £14 10s. perton. There has not been 
so much doing in sheets, and makers in some cases are open to sell 
at £19 per tou. 

There is a good demand for ore, and the output is at present 

insufficient to meet the requirements of trade. Several extensive 

orders for hematite are on the market, and prices are remarkably 
firm. Inferior ores fetch 20s. and upwards, 2nd quality 25s., 
good descriptions 30s., and best qualities 35s. 

The iron shipbuilding trade in the North-West districts 
continues active. At the Barrow Iron Shipbuilding Company's 
Works a strike took place a few days since in consequence of the 
employment of a smith who was a non-unionist, and from 200 to 
300 men left their work. 

The annual meeting of the Manchester Steam Users’ 
Association was held on Tuesday. The report showed that no 
explosion had occurred during the past year to any boiler under 
the company’s inspection ; fifty-five explosions had, however, come 
to the knowledge of the committee as having occurred to boilers 
not under its care, which had resulted in the loss of fifty-two 
lives and injuries to 111 other persons. 

Altho the present open weather is affecting the demand for 
house and there is a probability of a reduction in the price 
of this article, all other a continue extremely scarce. 
The supply of both engine and furnace fuel is below the require- 
ments, and prices remain very firm. 

As I anticipated last week, there has been further trouble with 
the miners the special rules. About 1200 men turned 
out in the Bolton district, but they have now resumed work, as 
the rules have to be sanctioned by the Home Secretary before they 
can be acted upon. 





NOTES FROM SCOTLAND. 

(From our own Correspondent.) 
THE IRON TRADE: Stationary prices and less animation in the 
warrant market: Material reduction in the prices of makers’ 
tron : Decline in ex; and imports : Continued ness in 
tron manufactures—THE COAL TRADE: Reduction of prices—THE 
LABOUR MARKET : Lock-oul of operative tailors— BETTER DEMAND 
FOR MONEY—MORE CHEERING PROSPECTS FOR GENERAL MANU- 
FACTURES—GREAT DEFICIENCY IN SCOTCH AGRICULTURAL PRO- 
DUCE. 
SEVERAL unimportant fluctuations have taken place in the 
warrant market during the week, but the 
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having beenfullysustained. During the panicof thepreviousweeka 

ber of tr cti were made ata considerable loss to the 
holders of stock, and there has been less animation this week, 
with greater anxiety to do business on a sound basis. On Friday 
the market was quiet, but steady, and a moderate business 
was done at from 118s. 6d. to 121s. 6d., receding to 119s. at the 
close. The character of Monday’s market was almost exactly 
similar, sales having been effected from 118s. 9d. to 119s. 6d., 
closing firmly at the higher figure; and on Tuesday 
there was a moderate business at from 118s. 3d. to 120s., prices 
returning to 118s, 6d., where they now stand. The ter desire 
for speculation which has rapidly sprung up on hands may 
tend to keep the prices somewhat stationary Por a short time, but 
it is generally believed that they have not by any means yet 
attained their lowest level. 

The quotations of makers’ iron may this week be divided 
on with greater confidence, and though they are still a little 
irregular, it will be observed that a very material reduction has 
been made :—Gartsherrie, No. 1, 146s, ; No. 3, 127s. 6d. ; Colt- 
ness, No. 1, 147s, 6d. ; No. 3, 125s. ; Summerlee, No. 1, 147s. 6d.; 
No, 3, 122s, 6d. ; Carnbrae, No. 1, 130s. ; No. 3, 125s. ; ee, 
No. 1, 150s. ; Ne. 3, 125s.; Calder, No. 1, 150s.; No. 3, 125s. ; 
Glengarnock, No, 1, 135s, ; No. 3, 125s. ; Eglinton, No. 1, 122s. 6d. ; 
No. 3, 120s, 6d. ; Dalmellington, No. 1, 122s, 6d. ; No. 3, 120s. ; 
Carron, No. 1, 150s.; Shotts, No. 1, 145s.; No. 3, 125s. ; 
Kinneil, No. 1, 135s.; No. 3, 130s. 

There is this week a falling off in both shipments and imports. 
The shipments for the week ending March 29th amounted to 
11,167 tons, — 862 less than in the previous week, and no 
fewer than 10,562 tons less than in the corresponding week of 
1872. The imports at Grangemouth of Middlesbrough pig iron 
during the week were 750 tons, being 240 less than in the previous 
week, and 490 below those of the corresponding week of last year. 
For the three months of the present year there is already a total 
decrease of shipments, as compared with the same period of 1872, 
of no less than 43,496 tons, and the imports at Grangemouth for 
the quarter show a decrease of 1219 tons. 

The demand for manufactured iron, both home and foreign, has 
not yet plucked up sufficiently to produce change in the market. 
Indeed, in some districts the mills are even doing less work than 
formerly, and there is an almost entire absence of foreign orders. 
Shipments of machinery to South America and the West Indies 
are not nearly so extensive as in recent times. There is a general 
belief that pigs must yet come down a good deal before any very 
decided stimulus can be administered to iron manufactures. 

Cheaper rates have at length to be noted in the coal trade; the 
best household sorts can now be had delivered at 26s. and 26s. 6d. 
per ton, and good serviceable fuel at 22s. and 23s. From the 
greatly augmented supply, notwithstanding that in a few instances 
the miners are working full time, the expectation is that a further 
reduction is at hand. Animprovement in the shipping trade from 
the Frith of Forth has tended to conserve recent rates in the 
eastern mining districts, so that the above remarks apply particu- 
larly to Glasgow and the West of Scotland ; but there are unmis- 
takeable signs in the last also of a downward tendency of prices. 
It is rather remarkable that several contracts should have been 
entered into at prices not much below those current in the market; 
but so it is, and the fact would seem to indicate a faith in the 
continuance for some time longer of steady rates. 

There are very few disputes of any consequence in the labour 
market at present, the only considerable one being in the tailoring 
trade, in which upwards of 4000 operatives were locked out a few 
days ago. This action has been taken by the employers, through 
the agency of their National Association, on account of a dispute 
that has occurred in the trade in Dundee with the master tailors, 
with whom thoseassociated throughout the country have made com- 
mon cause. 

As in England, so also on this side of the border, money is now 
in greater request, and the condition of the general manufactures 
is more cheering. For cotton and linen goods there is a better 
demand, and the factories where short time was being worked are 
getting better employed. 

It may interest some of your readers to know that it is shown 
by the agricultural returns of Great Britain, lately published, that 
the losses sustained by Scotch farmers through deficient crops in 
1872 amounted to the enormous total of £5,245,740. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: Prices firmer: Prospects more 
cheerful :—THE IRONWORKERS’ WAGES AND THE BOARD OF 
ARBITRATION—AN ADVANCE AWARDED--THE STRIKE AT BELL 
BROTHERS’ SETTLED—THE COAL AND COKE TRADES. 

THE wages question, which last week cast such a gloom 

over the prospects of the trade, has for the present 

been amicably settled, and the prospects are now decidedly 
cheering. There was only a thin attendance on ’Change at 

Middlesbrough, and very little business was done. The market, 

however, was firmer, owing to the recovery of the Glasgow market, 

and No. 3 was quoted as high as 120s. per ton. Stocks are very 
low, and for immediate delivery there is great difficulty in obtain- 
ing iron. All the pig iron makers have a great number of heavy 
orders still on hand, and are not anxious to book. In the finished 
iron trade there is nothing new to add excepting that the most 
satisfactory results are being obtained from the Danks puddling 
f ie which is now constantly at work at Middlesbrough and 
Stockton. 


Last week I stated that the blast furnace owners had decided not 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE STEEL TRADE: General activity, Bessemer, sheet, tool, cast, 
&c., steel—SPRING STEEL AND RAILWAY STEEL—A New York 
INTIMATION—PIG IRON: Quotations: Hematite ores and pigs : 
A large transaction—SPANISH ORE IN USE—MERCHANT IRON 
UNCHANGED—THE ENGINEERING WORKS—SUSTAINED ACTIVITY— 
OTHER TRADES. , 

Tue steel manufacturers are as busy as ever on orders received (in 

a great majority of cases) several months back, and the new 

inquiries lead to the belief that this great staple industry has a 

brisk future before it for some years to come. * Many of the best 

orders emanate from the United States, but one or two of our 
larger colonies regularly take heavy lots. Bessemer is not to be 
produced in quantity sufficient to satisfy the demand, at prices 
varying a good deal of necessity, but averaging from £20 to £24. 

Sheet steel for cutlery and other purposes has of late been in 

improved request, knife blades being stamped out of the sheet 

instead of being forged off the rod, as formerly. Tool steel for 

America—for spades, shovels, hayforks, and for various processes 

in which a cutting edge is required—and to most of the continental 

countries, the colonies, and India, is being heavily produced by several 
houses pe ‘lay themselves out” specially for this description. 

In this respect prices are still more divergent, anes from £30 

to £75 per ton, according to shape and specific quality. Blister, 

shear, and general cast steel in bars, &c, are always certain to 
find a ready market. The present time is no exception, quota- 
tions ranging from £20 to £30, or even higher. Spring steel of an 
average temper and shape fetches from £21 to £26, and is ir 
moderate demand. I may say that the various railway spring 
makers here are doing well on English carriage builders’ wagon 
companies railway, and foreign orders—amongst the last being 
some good indents from Italy, Sweden, Denmark, and Russia, 
direct and indirect. A New York letter, published in one 
of the local newspapers, states, it is not explained on 
what authority, that best steel will, under the new cus- 
toms’ assessment there, be valued at 52s. net, and second 
qualities 3} per cent. and 10 per cent. off. The same letter makes 
sundry remarks on a well-known American firm, acting as agents 
for one of the leading Sheffield houses, which have already led to 
an apology, and may to something more, but which appeared 
im diet the trade here. 3 
ig iron rates are but nominal, both the West Yorkshire and 

Derbyshire make being pretty well bought forward in order to 

supplement the enormous lots of Scotch, Cleveland, and other 

brands which are sent into this town. No. 1, Ayresome pig, is 
quoted £6 7s, 6d. to £6 10s.; No. 2, 26 2s. 6d. to £6 5s. ; and 

No. 3, £6 4s.; No. 4 (foundry) £6 1s., and forge, £6 for cash. 

Scotch pig is hardly delivered heve under £7 for No. 3. Hematite 

ores and pig are in great request. About £9 7s. 6d. is the average 

price here, but a transaction is recorded ef 10,000 tons having been 
secured at £9 5s. per ton. wie 

One of the leading firms—John Brown and Company, Limited--~ 
is using a considerable quantity of Spanish ore, which is being 
“‘converted” into pig in the new blast furnaces in Carlisle-street 
East, mixed, I believe, with Cumberland hematite ore. As a 
matter of course, I am not aware of the price paid by the firm just 
named, but I may mention that Whitehaven, Workington, Ulver- 
stone, and kindred ores, are worth about £1 11s, to £1 13s. for 
best qualities, whilst Spanish averages £1 1s, to £1 4s. 

There is no quotable change to record in the price of merchant 
iron, the quotations in your “Prices Current ” being a near ap- 
proximation to actual average rates for all descriptions. It is, 
however, quite possible that next week some change, probably 
upwards, will have to be chronicled. 

The numerous engineering works at Sheffield, Barnsley, Leeds, 
and elsewhere in the West Riding, continue to be pressed with 
work. They have, nevertheless, stopped overtime at Leeds, so as 
to obviate a dispute with the men. Some firms have orders—and 
notably such firms at Leeds and Sheffield as have acquired a repu- 
tation for | tives and hanical engineering requisites—for 
more than a year to come, and there are few, if any, without a 
stimulating quota of favours. These embrace colliery winding and 
pumping engines and fittings, blowing engines, fans, and the like. 

The file, saw, edge tool, sheepshearing, and cutlery trades are fairly 
busy, and with the spring fairly set in may reasonably expect an 
accession of foreign and American orders. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

A HOLLOW TRUCE—MOVEMENTS AMONGST THE IRONWORKERS— 
ABERNANT, TREFOREST, AND PLYMOUTH—SPREAD OF IRON- 
WORKERS’ CLUBS—NECESSITY THAT CAPITAL SHOULD BE AS 
UNITED AS LABOUR—THE LOSSES OF THE STRIKE—PENYDARRAN 
—PROJECTED STEEL WORKS—DOWLAIS WORKS—TRANSFER OF 
THE TREDEGAR IRONWORKS—THE RHYMNEY COMPANY—A BID 
FoR CYFARTHFA—MAKE OF PUDDLED BAR—THE LONDON AND 
NorTH-WESTERN : General resumption of work : PonTYPOOL—A 
NEW MILL AT PONTYMOILE—THE COAL TRADE: Ominous move- 
ments; Demands for an advance : Another strike imminent: The 
arbitration condemned—THE IRONWORK COLLIERS AGAIN AGI- 
TATING FOR AN ADVANCE. 

THE impression entertained by many men conversant with the 

iron districts that the truce now enjoyed is a hollow one received 

some confirmation on Saturday Jast. The Abernant men suddenly 





to accede to the request of their men for an advance of 15 per cent., 
and several conditions about extra shifts. Although the masters 
passed a resolution declaring they would not accede to either re- 
quest. I know that two firms have since arranged to give 10 per 
cent. increase at once, and in the event of the Cleveland miners’ 
wages question being settled, to give another 5 percent. Itis be- 
lieved the other master will have no difficulty in coming to terms 
with their men. The reat question of the hour which is so im- 
portant to the trading community was satisfactorily arranged at 
Saltburn on Wednesdey. As I stated last week, the wages of the 
ironworkers of the whole of the North of England had been 
arranged by the Board of Arbitration to the end of March. The 
inasters met and decided that they could not give an advance of 
wages. The men declared that they must have an advance. It 
was thought best that Mr. Rupert Kettle, of Wolverhampton, 
should attend +hc poard meeting at Saltburn on Tuesday. He 
did so, and the question was very fully discussed by the 
representatives of masters and men. An adjourned meeting 
was held on Wednesday, and after further discussion Mr. Kettle 
gave his award, of which the following is the text :—‘‘ That the 
notice of the men for extras and allowances be withdrawn, and 
that all such claims be included in the price to be awarded. That 
the dispute in connection with the works of John Abbott and Com- 
pany, Limited, Fry, Ianson and Company, and others of a similar 
nature, be considered as settled by the withdrawal of all claims on 
both sides ; that the system of a sliding scale, either upon the 
former or any other basis, shall not be again adopted without the 
consent of both masters and operatives ; that the rate of wages for 
puddlers be raised 9d. per ton from the 3lst March until October 
4th next, and that all other ironworkers be paid an advance of 74 
per cent. upon present prices,” 

I am glad to say that the Irishmen employed at Messrs. Bell 
Brothers, Blast Furnaces, Port Clarence, Middlesbro who 
gave in their notices of their intention to leave, unless a urer 
named Walker was discharged, have seen the unfairness of their 
position, and have unconditionally withdrawn their notices. 

Messrs. Hopkins, Gilkes, and Co.’s ironmoulders are still on 
strike at Middl esbrough. 

The coal and coke trades are good; but the demand is not so 
pressing, and prices are falling. 





b dissatisfied, and entered inte a compact to try and influence 
their brethren at Treforest and at Plymouth to strike. At 
Merthyr their deputation met with a capital repulse. ‘‘ You go 
and work,” was the reply. ‘‘ We shall continue working. Weare 
sick of being idle.” ‘This sent them back disheartened, and work 
was continued at Abernant. At Treforest the men stood out 
one day, and then resumed work, and thus ended the matter. 
There is another movement worthy of thoughtful notice. Iron- 
workers’ clubs are rapidly increasing, and v soon I expect 
the organization will be as complete as that of the Amalgamated 
Miners. I know of districts where there was only one club or 
lodge during the strike, and now there are five in the same place. 
One I hear was opened at Cyfarthfa on Saturday, and another 
is in course of formation. These things mean mischief 
labour is banding for its conflict with capital, and it is essential 
that capital should be equally well prepared. It is notorious to 
such as myself, moving through the iron and coal districts, that 
the strike of 1871 originated the disaster of 1873. During the coal 
strike of 1871 the ironmasters employed all the colliers they 
could, and the result was that the coalowners had to give way to 
arbitration. Se strike of 1873 the coalowners employed 
all the ironwork colliers they could, and this enabled the latter 
to make better hours than they would have done. If the coal- 
owners and the ironmasters were to unite, strikes would be 
impossible, and the district would not have to mourn, as it does 
now, the loss of three-quarters of a million, and the entail- 
ment of a burden which will not be removed for two years. 
I am glad to be able to chronicle p At Peny 

they are working briskly, and a steam er of fine dimen- 
sions is now being put up by-.Mr. Hosgood. This place is 
destined to come into importance, as it is now intended to 
start a steel works there, in the lower part of that which may be 
regarded as Mr, Foth ’s freehold. The site is an admirable 
one, and the benefit to the neighbourhood will be great. Dowlais 
is now fast getting into its old state, and as good orders are held 


@ prosperous trade may be assured. 
e orks were handed over to the new com on 
Tuesday. It was thought that the Rhymney Company weal ve 
to 


these works, and it would have been to their advantage 
have done so, but the lucky moment was allowed to slip. One bid 
for the works has been named to me; this was £120,000, 











It is not generally known that a substantial offer has been made 
to Mr. Crawshayfor the compact and extensive works at Cyfarthfa. 
This offer was one million sterling. I said was—the offer is still 
open to acceptance ; but for the welfare of the district it is to be 
hoped that no limited liability company will replace the squire of 
Cyfarthfa, The vast capital he possesses enables him effectually 
to carry on this 1 undertaking careless of the state of trade. 
Puddled bars are built up into houses during bad times, and are 
transformed into rails during good times, This is the only 
difference, 

The London and North-Western have an intention, it is said, to 
cutaclean track from Dowlais to the coal measures of the Rhondda. 
Instead of dipping down to Merthyr, they are Ney ny of havi 
a design to tunnel Morlais heights, make a line for Hirwain, an 
so enter the great coal district. Three blast furnaces were started 
at Cyfarthfa this week, and in all directions I note a return to 
vigour ; but the make of rails is yet exceedingly limited, and the 
blast furnaces are so deficient in yield, that large quantities of pig 
continue to be bought. At ees there is vigorous resumption 
of business. At the Lower Mill Works, belonging to the Ebbw 
Vale Company, twelve furnaces were lit on Saturday. The 
Pont; 1 Iron and Tin-plate Company have started a new mill at 
their Pontymoile Works, and on Monday it was tried for the first 
time with much success. 

There is no falling off in the demand for coal, and the supply 
continues good. Every week witnesses the departure of ironwor! 
colliers from the Rhondda, and this is felt as a great relief to the 
steam coal men, who are now not so overcrowded as they were. 
The attitude of the house coal men is menacing. It would seem 
the tactics of “labour” to take capital in detail. Now that the 
strike with the ironworkers is ended that of the house colliers is 
threatened. On Saturday a a meeting was held by the Black- 
wood men, when it was resolved to move for an advance, and cir- 
culars were issued to that effect addressed to the respective 
masters. The following is a copy :—‘‘ Amalgamated Association 
of House Coal Colliers, Monmouthshire.—To Mr. ——.—Sir,—On 
account of the great advance of coal in the market, we appeal to 
you for an equal geen ye advance on cutting price, dead 
work, heading, timber, and all work to take place on the Ist of 
April, 1873.” Since this was issued favourable replies have been 
received from some collieries, but at the time I write several col- 
lieries are idle, the advance not having been conceded. 

Wales seems in other respects to be getting a turbulent quarter. 
The steam coal men are ing to move. Condemnation of the 
arbitration which binds them to the ironwork rates is general, 
and at large meetings which have been held this week there seems 
a very determined intention to break away from this agreement. 
Clearly there will be no peace until the masters see that it is their 
interest to work together, ruled by equity in giving just wages, 
but linked in order to withstand unfair demands. As I close m 
letter, one of the leading managers tells me that the ironwor 
colliers are again agitating for an advance. 





PRICES CURRENT OF METALS AND OILS. 






























































































1873. | 1873. 
4ad £4 d,| teunttenedl 42a£8 4 
Castings—Large— Tron (contin 
Dircinghens evcscces 12 0 0..14 0 0 | Pig in Scotland— | 
Cleveland... 10 5 0..10 7 6 | No.1 .. }610.632 46 
Laneashire . 12 0 0..14 0 0| ae | 519 0..6 0 0 
Staffordshire 12 0 0..14 0 0) Pigin Wales | 610 0..710 0 
Scotland 8 0 0..12 0 0} Pig in Yorkshire— 
Wales ... 000.000) Nol .. |/676.000 
Yorkshire. . 10 0 0..1110 0 |} 626.600 
Castinys —=mal { 600.000 
Birmingham . 18 0 0..20 0 0 . | 9 0 0.10 0 0 
Cleveland. .. > 0..13 0 0 | Platesin Glasgow ....|15 0 0..17 0 0 
neashire . 0.23 00 Yorkshire ......,16 0 0..17 0 0 
Staffordshire 0..20 0 0} ils — | 
Scotland 0..2 0 0 Cleveland........|12 © 0..1310 0 
Wales ... 0..0 00 Glasgow..........| 1210 0..13 0 0 
Yorkshire . 0..16 0 0 South Y. .«»|/1110 0..1210 0 
Copper — British Wales .....0.4../14 0 0.138 0 0 
per + ereee 0..98 0 0 Rails—Old— 
Australian, per ton .. 0..96 0 0 Cleveland ...... 800.000 
Selected ..... 0..100 0 Staffordshire ....| 815 0..9 0 0 
0..1060 0 Yorkshire ......) 8 0 0.8 5 0 
0..909 0 0 Railway Chairs— 
| 0..95 0 0 Glasgow.. 610 0.7 00 
197 0 0..1030 0 .| 810 0.9 00 
9 0 0..0 0 0 -|700.8 00 
226.250 
-'117 6.22 6 Cleveland .|17 0 0..1710 @ 
1115 0..2 0 0, .|19 0 0..20 0 0 
| 20 0 0..23 0 0 
Birmingham ........| 1 2 0..1 6 0° .| 0 0..20 00 
Cleveland .......+05.5| O15 0..1 6 0) . | 4410 0.46 0 0 
Derbyshire— | 227 6.2215 0 
Best ordinary . 019 0..1 3 0, , 12310 0..24 0 0 
Converting ......| 1 20 160 .| 2217 6.28 5 0 
Other sorts 012 0..018 0 -|2% 00.000 
Black...... 013 6..017 6 40 0..% 5 0 
Glasgow ... 120.160 -|2%3 0 0.000 
Lancashire— | seeeeeee | 2410 0..0 0 0 
Engine ..... ....| 014 6..017 6 Ground in oil....| 9 9 0..0 0 0 
Furnace ..... ..| 919 0.. 1 0 © | Oils, pertun,Seal, Pale.. | 4010 0..41 0 0 
House .... -|1 2 6.110 0 Brown ..... ....|33 0 0..0 0 0 
London—Best........| 112 0. 113 0 .|37 0 0..40 0 0 
Other sorts .. ...| 1 9 6.111 9 , | 33 5 0..33 10 0 
South Yorkshire— | | 48 0 0. 4840 0 
tordinary. ..| 019 0..1 5 0 8; - -|41 0 0..0 0 0 
Converting 12328 6.1 7 @ Palm.......s00042-.| 9910 0.39 0 0 
Slack...... 013 0.. 014 6|| Rapeseed, English pale| 9 0 0..0 0 0 
Wales ........ 120..1 3 6) Brown ..........)34 0 9.00 0 
Steam 136.140 1000.00 0 
House 100..1 2 0) oe| 000.000 
Iron— | aca eeceeee | 9? 0 0..0 0 
Angle in Glasgow ....|14 0 0.15 0 0) ale, South Sea,pale| 3? 0 0..40 0 
Bar, Welsh, in London | 13 0 0. 1310 0 Brown ...+..+04. | 34 0 0.3) 0 
Glasgow ..... 14 0 0:35 0 0} E. I. Fish 3 0 0..0 0 
Staffordshire 14 0 0..1612 6) Yellow . ....-...| 37 0 0..38 0 0 
ales .... .| 1310 0..13 15 0 || Quicksilver, per bottle .. | 1315 0..14 0 0 
Yorkshire best ......|14 0 0..15 © 0 || Spelter, Silesian, pr.tn..|27 0 0..2710 v 
common 15 0 0..1310 0|| English, V.&5.......| 2810 0.29 0 v 
Cleveland— || Steet, Bessemer, Shefficld |:0 0 0..24 0 0 
Angle and bulb ., | 1310 0..14 0 |] Do., cast, Sheffield... | 29 0 0-30 0 0 
Bviler plates ....|16 10 0..17 0 0|| Do., best, do, ........|/%0 0 0-.70 0 0 
v.14 00 Do., Spring 210 0.% 00 
0..13 10 0 Keg . v 0 0.0 0 0 
0.14 0 0 coese j31 00-000 
0..145 0 0 St. Petersburg, YC new | 4810 0..0 0 0 
0..13 10 0 (epee ee SS 
» 0.14 0 0 .|148 0 0..1.90 0 
0..1510 0 . |1500 0.0080 
0.9 5 0 WS cccrecceeees [15k 0 0.60 0 0 
Kefined, in blocks| 1520 0..0 0 © 
0..18 0 0 | Straits, fine—cash ..../ 1460 0.1470 0 
0..16 0 0 For arrival ...... 11450 0..1470 0 
0..16 10 0 || Ti | 
0..17 0 0) 
0..16 0 0) +| 117 0.200 
0 0..16 0 0| o-/ 000.000 
0..1510 0 C. ee -oo| 230..3 7 © 
00.000 IX. ditto............, 000.00 0 
0..19 0 0 | Timplates, per box, 225 
0.15 0 0 cool Wales— | 
| IC.coke . +) 115 0..116 0 
676.000 IX. ditto . 1180.2 20 
650.000 IC. charcoal 210.240 
|} 600.000 . 260.2746 
;} 590000 (008.004 
|| Zine, sheet . mn 33 0 0..35 0 0 
. esse) 518 6..0 0 0|| Sulphatein Glasgow 1200.4 00 
W vvcsceceevevee, 518 0..0 0 O)| Mi ut | Prices unaltered. 
1873. 1872. || 1873. 1872. 
Per Load. 48 26/28 £8.)) Per Load 4% £6\/ 4645 
k seceeeeeeel4 10 1415/18 014 0 , Spruce It..111012 0+0 0 0 0 
+810 5610\/315 415 Do, 2nd...... 9 01010; 0000 
~B8 SB 60/4550 ~9 01010' 0000 
- 4 0 4610/0 0 O 0|| New Brunswick .... 91510100000 
+ 7 0 9 016 © 6 5|| Archangel, yellow ..1410 1510 12310 1410 
+ 5 0 6 0} 315 & O}| Petersburg do...... 12101410 1210148 6 
+ 415 6 0} 410 5 0|| Finland ..........81013 0| 615 715 
+ 410 5 0) 0 0 O 0O|| Memel &Dantsic..0 000,000 0 
5610 610) 430 6 10)\¢ »yel.---101018 0) 81011 o 
+310 6 0/210 410 sseeeel® 01010) 8 0 9 O 
«215 8 5/0 © © 0|/Gefle,yeliow ......12 01310 101012310 
+ 4 0 4 5/8 2B 3813) Chrini best....10 0 13 10/10 012310 
- 212 8 0| 2 O 2 10|| Other Norway -9101010' 8 09 oO 
+410 615/00 0 0 all -7 5 ¥10}0 000 
410 6 0} 4 0 6 10/) Pirng. bds.oq.otlin.s.d. od.) od, od 
»4 0 610/40 610 jellow.....-..12 613 6 10 O11 6 
ooo 0;0000 lst white ........10 611 6, 9 010 O 
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81010 0| 5 © 7 0O|| Staves, pr.stndrd. M. £2 £8) 4% 48 
St. Petersburg]1 012310) 9 010 0 Quebec seeee01000 0 0| 9009210 
Qusbeg Fine In 35 0'H'0| 0 @ 9 0] Bale, sipeaso 0 300 9 | 9000 9 © 
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soveeeeel4 1016 01500606 0 Brack ......250250/000 0 
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J THE LE BOULENGE CHRONOGRAPH.* 
Tu1s apparatus belongs to the class of chronographs in 
which one very small portion of time is electrically 
measured by the fall of a body under the action of gravity. 
The first instrument of this character was invented about 
1842 by Major Navez, of the Belgian Artillery. In this 





apparatus time is measured by an arc passed over by a 
pendulum, to which a needle, carrying a vernier, is 
attached. Two wire screens are arranged at a given 
distance apart in front of the gun. The of the | 
shot through the first screen liberates the pendulum, and 
thus causes the needle to oscillate in front of a graduated | 


are. The cutting of the second screen by the shot excites | gun fires, the shut passes through the first screen, thereby | which supports two electro- 


an electro magnet which clamps the needle. Navez’s | 
apparatus was subsequently improved and simplified by 
Colonel Leurs, another Belgian artilleryman, the chief | 
modification being the adoption of mechanical means for 

clamping the needle. A somewhat similar instrument was | 
designed by Colonel Benton, of the United States Ordnance | 
Corps, and pendulum chronoscopes have also been invented 

by Captain Vignotti and Captain Martin de Brettes. In | 
both the latter the registration is effected by the spark of an | 


0°012in. diameter. In establishing communication be- 
tween the different parts of the instrument and the battery, 
copper wire insulated by gutta-percha or india-rubber is | 
ous of. The main wires, or those leading from the 
ts, may be either of copper or 
anised iron, suppo on posts in the ordinary tele- 
graphic manner, Fig. 4. 


A glance at Fig. 1 will show that the first circuit in- 
cludes the first wire target, the electro-magnet of the chro- | 


apparatus to the wire t 
galv 


|mometer pendulum, the disjunctor, and the two poles of | 
| No. 1 battery. The second circuit includes the second wire | brief sketch. 


target, the electro-magnet of the register pendulum, the 
disjunctor, and the two poles of No. 2 baitery. 

The operation of the instrument is as follows:—The | 
demagnetising the electro-magnet on the left ; the chrono- | 
meter pendulum, with its needle, then falls along the arc. 
The shot having, meanwhile, arrived at the second screen, 
breaks it, thereby liberating the register pendulum, which, 
in its turn, falls, and, during its descent, knocks away with 
the stirrup the wedge lever d, which holds the springs ¢ 
open. The latter, in collapsing, clamp the needle; and the | 
are of vibration through which the chronometer has passed 
denotes the time occupied by the fall of the register | 


Captain) C. Jones, R.A., Instructor in the Royal Gun Fac- 
tories, was published in this country duri same year. 
Although desirous of givi tain Mi is every 
credit for his well-arran ‘oa well printed contribution 
to the progress of American ballistic chronometry, we 
think it our duty to point out that a comprehensive work 
in the English language, and on the same subject, ap) 
in this country two years ago. Space will not permit of 
a detailed description of Captain Le Boulengé’s admirable 
instrument; we must, therefore, content ourselves with a 


Fig. 5 gives a front elevation and horizontal projection 
of the chronograph in position for measuring the velocity 
of projectiles. It consists of a hollow brass column 8, 
ets A, B, and a small 
bracket K. The column stands on a triangular metal 


| base, attached to the stand by three screws 6. Upon the 


base is fixed a trigger. The latter is shown (full size) in 
Fig. 6. It consists of a circular steel knife G, fixed in a 
recess of the spring H by means of the screw N, which 
forms an axle upon which it can be turned so as to bring a 
fresh portion of the edge opposite the chronometer. e 


| spring H can be “cocked” or disengaged by means of the 


catch on one end of the lever I. The sensitiveness of the 


induction coil, instead of, as in the others, by mechanical | pendulum until the springs are closed, plus the time ' catch is regulated by a screw M. The other end of this 
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or electro-magnetic action. The employment of these 
instruments is illustrated by the annexed sketch (Fig. 1), 
which represents a Navez-Leurs apparatus, with the 
communications established between cian the 
batteries, and the wire screens. The Navez-Leurs 
chronoscope consists of an upright vulcanite plate with a 
ag : a yf - a cast iron stand; it includes 
wo pendulums a, 6, two electro-magnets, a pair of springs 
c, and the pivots upon which the coins cel psn 
ment system work. One of the pendulums a is termed 
the chronometer, the other b the register. Attached to 
the former is an index needle with vernier ; attached to the 
latter is a small arc upon which a movable stirrup d can be 
clamped by a screw. 

The disjunctor consists of a small stand, which carries 
an arrangement by which the circuits passing through the 
electro-magnets which support the eee Rowe can be 
closed or broken simultaneously, The electric currents are 
obtained by means of Bunsen’s voltaic batteries. The 
wire screen, Fig. 2, consists of a wooden frame of just 
sufficient size to afford a good mark in firing. The sides 
of the frame are furnished with a range of pins, covered 
with a and the wires are stretched by these 
pins across the target, two or three turns being taken round 
each pin. The distance between the wires is made equal 
to about half the diameter of the projectile used. en 
it is necessary to mend the wire after a shot has 
through the target, it is done by simply twisting the two 
broken pieces together, Fig. 3. The copper wire for 
making artillery experiments should not more than 


* ‘fThe Le Boul Chron h.” Cay 0, E. Michael! 
= By rae jograph.” By Captain elis, 








Ordnance ites Artillery. 1872. New York: ;D. Van 
Nostrand, 23, Murray, and 23, Warren-street. ws 


occupied by the projectile in passing from the first to the 
second screen. 

It is necessary therefore to ascertain how much of the 
arc of vibration is due to the mechanical working of the | 
apparatus. This is done by the disjunctor, by means of | 
which both circuits are broken simultaneously, and both | 
pendulums liberated at the same moment. The time due | 
to the arc thus found must be subtracted from the time | 
due to the large arc observed on firing the gun. Tables of 
times and oye eayeg tera —€ may thus be constructed 
for any given distance between the targets, In the method 
of eatablishin communications and general working of the 
instruments the Le Boulengé system is identical with that 
of Navez-Leurs; that is to say, the shot is made succes- 
sively to cut two electric circuits, and thus to demag- 
netise two electro- ets which had previously sup- 
ported two hea ies, the fall of which under the 
action of gravity mes the measure of the time taken 
by the shot in passing over a known distance. 

As we have already explained, in the Navez-Leurs, 
Vignotti, and Benton instruments the weight liberated by 
the shot is a pendulum oscillating in front of a graduated 
arc, the angle described by the pendulum being the mea- 
sure of the time. In Le Boulengé's instrument, however, 
the weight falls freely, without any disturbing influence, 
in a vertical direction, and the distance actually described 
by it can be easily measured on a scale. 

_ This apparatus was adopted in England in 1870 for use 
in connection with the proof of gunpowder, and a clever 
little pamphlet on the description and use of Le Boulengé’s 
chronograph, with additi explanations and the results 
of experiments made at Waltham Abbey in comparison 
with Navez-Leurs instrument, written by Lieutenant (now 








lever carries a disc O, fixed to a screw by means of which 
it can be raised or lowered as uired. The electro- 
magnet A, when active, supports a long cylindrical brass 
rod C, suspended vertically, and called the “ chronometer.” 
This rod is partially covered by two removable zinc tubes D, 
E, called “recorders.” These tubes slide over the brass 
rod C, the bob of which (P) can be unscrewed to admit 
the adjustment of the tube E. The upper zine tube D 
occupies the whole of the upper half of the rod C ; the 
lower tube E (as shown in the figure) only occupies about 
half of the lower half of the rod C. The electro-magnet B, 
when active, sustains a shorter brass rod F, termed the 
“registrar.” The apparatus is also provided with a dis- 
junctor, somewhat similar in principle to that used with 
the Navez-Leurs instrument, by means of which the cir- 
cuits passing through the electro-magnets A, B, can be 
closed or broken simultaneously. The currents, being pro- 
perly established and sufficiently strong to enable the 
magnets to maintain the rods C, F, the next is the ad- 
justment of the apparatus, which. comprises three 
operations :—(1) Levelling the instrument ; (2) regulating 
the power of the electro-magnets ; (3) fixing the height 
the disjunctor reading. The instrument is levelled by 
means of the chronometer rod, which for this purpose is 
attached to its et, and brought into its normal 
ition by means of the levelling screws on the base. 
en prety ante’ the ages shoulder of the 
bob P should rest lightly , =~ e projecti 
of the triangular ton, while its left ches t 
about one-fortieth of an inch from the correspond- 
ing edge of the base. In this position the edge of 
the cocked knife G is brought within about the one- 
twentieth of an inch of the lower zinc tube E. On falling 
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the rod C is received in a leather bag fitting into the 
wooden stand upon which the apparatus is mounted. The 
rod F is adjusted in a similar manner, so that its bevelled 
edge rests lightly against the bracket K. On falling upon 
the plate O it works the lever I, and so aes the 
spring which governs the action of the knife G. It is 
received on its fall, and thus prevented from tumbling on 
the floor of the instrument room, by the tube L. 

In regulating the strength of the electro-magnets Captain 
Le Boulengé has adopted the simple and ingenious plan of 
increasing the weight of the rod armatures by asmall movable 
brass tube. The screwed cores of the electro-magnets are 
gradually withdrawn while the rods thus weighted are in 
suspension, until the armatures fall. The extra weight is 
then removed, and the magnets are found to be just 
powerful enough to sustain the rods. 

If our readers have followed us thus far they will have 
perceived that the instrument records by means of the knife, 
which on being liberated indents the zinc tube on rod C. 
In fixing the disjunctor reading the height of the knife 
dent on the lower zinc tube E should correspond to a time 
of 0°15 sec. This is the “constant” of the instrument, and 
its true position on the tube E is marked previous to an 
experiment. This is effected by setting the slide and pro- 
jection ( of the graduated rule, Fig. 7, to the disjunction 
mark R, and then tracing a circle on the zinc tube by 
means of the knife edge Q. The height of fall of the rod F 
can then be adjusted by turning the disc O, so that the 
knife shall indent the zine exactly on the traced circle. If 
the knife cuts below the circle, turn with the sun, if 
above, vive versd. The graduated rule, Fig. 7, is used for 
measuring the height of the indent above the zero point. 
It is of brass, and is graduated on both edges. The figure 
shows a rule on which the upper edge is a scale of equi- 
distant parts divided into millimetres, reading to tenths 
with a vernier. The lower scale is for reading off the 
velocity of the projectile without any calculation ; it is 
graduated’ in metres for a distance between the screens of 
fifty metres. The rule is fitted at the end with a jointed 
piece V, having a slightly conical projection, which enters 
into a recess in the bob P of the chronometer. 

Let us now assume that we substitute in Fig. 1 a 
Boulengé for the Navez-Leurs apparatus. The first 
cireuit will include the first wire screen, the electro-magnet 
A, the disjunctor, and the two poles of No. 1 battery. The 
second circuit will include the second wire screen, the 
electro-magnet B, the disjunctor, and the two poles of No. 2 
battery. On the breaking of the first screen by the shot 
the chronometer falls vertically ; on the rupture of the 
second screen the registrar falls in its turn upon the disc O, 
depresses the free end of the lever I, and thus releases 
the mainspriug, the knife flies forward, strikes the falling 
chronometer, and indents the upper recorder or zinc tube D. 
Thus a record is obtained of the distance through which 
the chronometer falls during the fall of the registrar, 
plus the time taken by the projectile to pass over the 
space between the two targets. And, as we shall presently 
show, a very simple relation holds between the height of 
the dent thus obtained and the velocity of the projectile 
which caused it. If both screens were cut simultaneously 
the record on the rod C would be due to the time taken by 
the registrar to fall from its initial position to the dise O, 
plus the minute portion of time taken for the demagnetisa- 
tion of B, plus the time taken in disengaging the catch of 
the lever I, plus the time taken by the ‘knife in passing 
over the horizontal distance which separates it from the 
chronometer, minus the minute portion of time taken for 
the demagnetisation of A. We shall call the sum of these 
times ¢. Since the chronometer follows the law of all 
falling bodies, the total time T taken by it in falling 
while firing a projectile through the screens will be found 


from the equation 
T= / 2 A 
I 


in which / is the distance (above the zero mark) through 
which the rod fell before the mark was made upon it by 
the knife. But this distance is also equal to ¢, the sum of 
the times as above, plus ¢' the time taken by the shot in 
passing over the space included between the two screens. 
Therefore T= ¢ + ¢' and¢!' = T— ¢. As the disjunctor 
enables us to cut both circuits simultaneously the time ¢ 
becomes simply the disjunction reading, which accordingly 
must be deducted from the whole time to arrive at the 
time taken by the shot to traverse the distance between 
the screens. The velocity in feet per second of the 
projectile, at a point midway between the screens, is of 
course found by dividing this distance in feet by the value 
of ¢' in seconds. In a comparison at Waltham Abbey 
between a Boulengé chronograph and a Navez-Leurs 
chronoscope the instruments were placed in one and the 
same circuit, so that the velocity of each shot was 
simultaneously recorded on each of them. Captain Jones 
gives the mean results as follows :— 


| Difference be- 
tween the mean 
| velocities given 
| by each 
instrument. 


Martini-Henry 
rifle bullet, 
480 grains, 

charge, 85 grains. 
Instruments, | 


din M. L. gun, 
12 lb. shot, 
| 1b. charge. 








| ao | Mean Mean | Mean | 
velocity, differ- velocity differ- . 
at lenceof at ence of | GU". | Rifle, 
105ft. | velocity 105ft. velocity 
fect. | feet. | fect. | feet. | feet. | foct. 
Navez-Leurs .. .. , 1004°0 | 8°88 | 1250-3 6°11 
J | 4°0 2°2 
Le Bonleugé - | 1000°9 8°69 | 1261°5 | 6°12 | 








In commenting upon the above figures Captain Jones 
remarks that the mean differences of velocity as shown by 
each instrument (for similar descriptions of powder) are 
sae | equal, though the mean velocity given by the 

avez-Leurs instrument is in one case greater and in the 
other less than that obtained by the Le Boulengé chrono- 
graph. This variation, he adds, at different of the 
scale was no doubt due to a slight error in the constant 
used in the preparation of the tables for one instrument, 


and the fact that the Navez-Leurs instrument had been in 
constant use for some years without any readjustment is 
amply sufficient to account for-so small a discrepancy in a 
velocity of nearly 1300ft. per second. The object of the 
experiment was to test the delicacy of the Le Boulengé 
instrument with a view to its general adoption for the 
proof of powder, and the result elearly proved not only the 
accurate working of this chronograph, but that the reliance 
hitherto placed upon the results arrived at with the Navez- 
Leurs instrument had been well founded, and that for all 
practical purposes both instruments are thoroughly trust- 
worthy. 

We ne that Captain Michaelis records a somewhat 
similar experiment in which simultaneous results were 
obtained at Watertown Arsenal with the Schultz and the 
Le Boulengé instruments. In the Schultz chronograph 
the time is measured by the are registered by two induc- 
tion sparks on a ae cylinder, the are being con- 
verted into time by the undulating mark registered on the 
cylinder by a fork vibrating so as to give a musical note of 
known pitch. The following table gives the mean results 
of Captain Michaelis’ experiments :— 


Frankford Arsenal | Remington-Martin 
| 





service cartridges cartridges, fired 
fired from from Remington 











ane tpn | Springfield musket.| _— musket. 
| Schultz. |p = Schultz. | ~ 
hace aa | feet. feet. feet. feet. 
Mean (arithmetical) velocity..| 1225 1225 1263 1264 
Mean difference of velocity .. 14°2 | 13°9 14°8 13°9 
Probable error of single result ti2s tio-s +12'8 } tn *$ 
Probable error of mean result. | + 1°65 + 1°68 + 2°56 | + 2°26 





Captain Michaelis remarks that the accordance of the 
instruments, round for round, shows conclusively that the 
Le Boulengé chronograph is as trustworthy an instrument 
for determining initial velocities as that most delicate and 
refined micro-chronometer the Schultz chronoscope. 

Asremarked by the Committee of Reference on the valuable 
experiments catried out by Professor Bashforth, the results 
recorded by a time measurer, to be perfectly satisfactory, 
should satisfy two distinct conditions:—(1) Under identi- 
cal circumstances the results should be the same, or—since 
every observation is necessarily subject to slight error— 
should present only very small differences, a comparison of 


which will afford means of determining the probable 
error of the instrument. (2) The results should unaf- 


fected by any error which, being constant under similar 
circumstances, is not determined by a comparison of a series 
of observations, nor eliminated by taking their mean. 
The degree of constancy of the indications of an instru- 
ment under identical circumstances may be estimated :— 
(a) By repeated observations of the intervals of time which 
we know, @ priori, to be equal to each other, such as the 
time taken by a given body to fall freely through a given 
space. (b) By observing identical intervals of time by 
means of two or more instruments of the same or a diffe- 
rent class. (c) By the regularity of the measures of a series 
of consecutive intervals of time which from their nature 
change continuously. The first two of these methods 
can be employed with instruments which measure only 
one interval of time, such as the Navez-Leurs and Le 
Boulengé, while with the Schutz and Bashforth instru- 
ments, which are capable of measuring consecutive intervals 
of time, we gain the important advantage of being able to 
employ the third method. Thus the latter instruments are 
of a more strictly differential character than the former. 
The simultaneous employment of several instruments of the 
same pattern affords means of detecting and eliminating 
individual constant errors, if any, but not class errors. 
The simultaneous employment of instruments differing 
very widely in construction affords a much more searching 
test. Thus the agreement of two dissimilar instruments 
renders it highly probable that both are correct or nearly so. 

In the Navez-Leurs and Boulengé instruments the 
means of recording are very different, although the prin- 
ciple of the instruments is the same. We have shown 
that a comparison between these two instruments gave a 
slight difference, mostly one of sign, indicating that one of 
the two was subject to an appreciable, although minute, 
constant error. In this case both instruments were in- 
cluded in the same electric circuit. 

Again, intervals of time which may be deemed identical, 
varying from 1980ft. to 1160ft. per second, have been mea- 
sured by the Bashforth chronograph, and by each of two 
Navez-Leurs instruments, all three instruments having 
distinct and separate electric circuits, and the interva 
measured by the Bashforth and one Navez-Leurs being 
different from that measured by the Bashforth and the 
other Navez-Leurs. The difference between the indica- 
tions of the instruments on this occasion, although very 
minute, was chiefly one of sign, and the officers under whom 
the experiments were carried out reported that all the 
instruments worked well together, but that there was a 
slight constant difference. Again, we may remark that the 
Committee on Explosives have carried out a large number 
of experiments in which results, practically identical, have 
been obtained with two Navez-Leurs instruments, with a 
Navez-Leurs and a Boulengé, and with a Navez-Leurs and 
two Boulengés. In the latter case the Navez-Leurs and 
one Boulengé were included in the same circuit ; in all 
other cases each instrument had a distinct and separate 
electric circuit. 

Lastly, we have the comparison above given between 
the Le Boulengé Farsi? & and the Schultz chronoscope, 
instruments of a totally different construction. All these 
trials point to the conclusion that for the ordinary deter- 
mination of a single interval of time, the indications given 
by the simple Navez-Leurs and Le Boulengé instruments 
are thoroughly trustworthy, although for very accurate 
measurements, such for instance as those connected with 
the Jaw of resistance of the atmosphere, they may not insure 
the same differential precision as the very beautiful but 





more complicated chronographs devi by Captain 
Schultz and Professor Bashfo: = 


Tue Azorr Coat Company (Limirep).—A company is in course 
of formation, bering fhe above title, for the of working 
the anthracite coal near the mouth of the Don and Sea of 
Azoff. From the reports of Messrs. Seebold and Cotta, the coal 
appears to be of fine quality, and to be abundant. . 

Narrow Gauce Ratroaps.—The following list of narrow 
gauge railways in the United States has been published in a New 

ork contemporary :— 


St. Louis County Railway, constructing .. .. « oe «+ 52 
Cairo and St. Louis, about forty miles of track dow 150 
Kansas Central, seventy miles in operation .. .. 400 
Big Sandy Valley, Kentucky, work commenced 156 
Ripley, Tenn., twenty-five miles completed .. 61 
Denver and Rio Grande, 160 miles in operation ee 800 
Arkansas Central, fifty miles in operation.. .. .. «+ -- 160 
Bell's Gap, Penn., seventeen miles built, sixty miles graded. 
Pittsburg and Castle Shannon, completed. 

Ceredo, West Virginia, twelve miles finished .. .. .. 30 
Galena and South Wisconsin, ly under contract. 

Iowa, Eastern, work Mice we. 4c: os) ceo we co ID 
Louisville and Ryans Ky., track being laid .. .. ». 25 
Mississippi City and Memphis, twenty-five miles finished ; 

+ work OVE oe cc ce co co cs ce ce co 300 
North and South Georgia, will have finished soon.. .. .. 65 
Painsville and Youngstown, Ohio, twenty miles operating... 42 
Utah Northern, now in operation... .. .. jo oe oop 
Utah Southern, thirty-five miles completed .. .. «. «. 400 
Utah, Idaho and Montana, fifty miles under contrac 
A narrow gauge railroad is talked of from San Jose to Alviso. 
Peachbottom, Penn., inconstruction .. .. .. «+ «2 «+ 66 
Norfolk and Western Virginia, surveyed .. «2 «2 «+ «+ 3860 


LAUNCH OF THE STeAM Yacut AmeERIcA.—The steam-yacht 
America, said to be the largest and finest vessel of her class in the 
United States, was successfully launched from the yard of Henry 
Steers, at Greenpoint, on the morning of March 1st. The yacht has 
been built for the use of Mr. Henry N. Smith, the well-known New 
York banker, and she undoubtedly is the largest pleasure-vessel 
yet built in the United States, if not the largest steam-yacht in the 
world. It is said that in beauty of model and excellence of con- 
struction she will compare favourably with those which have been 
built for royalty in Europe. Her dimensions are as follows :— 
Length of keel, 177ft.; length on water line, 1834ft.; length over 
all, 198ft.; extreme breadth of beam, 27ft. ; depth of hold, 14}ft.; 
draught of water, 12ft. ; tonnage, about 670 tonsc.m. The best 
possible materials have been used in the construction of the 
America, and great strength of workmanship has been attained. 
The keel is of white oak, the floors of white a and live oak, the top 
timbers of live oak and cedar, the beams, ceilings, of yellow pine, 
the stanchions of locust, the planking of cak, and all other mate- 
rials of like excellent character. The deck planking is of white 
pine 3in. square. The model of this vessel is exceedingly sharp, 
not unlike some of the successful yachts belongingto the New York 
Yacht Club; and though she would be a little narrow for a spread 
of canvas alone, as a racing craft even in this respect it is assumed 
she would not prove a failure. The stern of this vessel is square 
below and elliptical above, with 11ft. overhang. Her rig is that 
of a hermaphrodite brig. The machinery of the America, now 
nearly finished, was constructed by Messrs. Fletcher, Harrison, and 
Co., of West-street, this year, and is of that description to insure 
the speed required by her owner. There is a double direct acting 
over the propeller engine, with cylinders 33in. in diameter, and a 
stroke of piston 2ft. 9in. Each engine is supplied with a variable 
cut off, and there is a surface condenser of 2300 square feet of 
heating surface. Independent steam fire and bilge pumps are fur- 
nished, and the engines have independent air pumps, and can and 
will be worked at low or high pressure. Steam will be furnished 
from one return tubular boiler of the following dimensions : 
Shell, 11ft.; front, 13ft.; length, 29ft. 3in. The fire room will be 
9ft. wide, and the engine and boiler space will be 51ft. in length. 
The machinery will be placed amidships. The propeller has four 
blades, being 10ft. Gin. in diameter, and having a mean pitch of 
18ft. As soon as practicable after launching, the America will be 
taken to pier No. 36, North River, where her machinery will at 
once be fitted. It is the design of her owner to make this yacht 
most convenient and comfortable, as he intends, so soon as she is 
finished, to cross the Atlantic in her, and astonish our English 
cousins with her speed. There will be a main saloon aft the 
engine, 50ft. in length, which will be finished in hardwood and 
elegantly fitted. There will also be a ladies’ boudoir aft, and the 
owner’s stateroom and other necessary apartmeats. Toilet rooms 
will also be fitted here, and this portion of the yacht promises to be 
very pleasant, but not more so than that forward, perhaps, as here 
will be state rooms fitted up for guests, all to be finished, as the 
saloon, with hardwood, All the houses on deck will be of pleasant 
design, and in every particular built of mahogany, as will the 
skylight combings and the companion ways. ‘There will not be 
any paint visible on deck. Captain E. Van Sice, formerly of the 
Havana and European trade, has had charge of the America’s con- 
struction and will have command of her.— American Artizan. 


AN ENGINEERING COLLEGE IN JAPAN.—The Japanese Govern- 
ment, as represented by the ambassadors who visited this country 
last summer and autumn, have resolved upon taking example by 
our Western civilisation, and establishing a college in the city of 
Yeddo for affording instruction in civil and mechanical engineering 
to the youth of Japan, asa strong desire has arisen in that country 
to make an effort to develop the great natural resources which it 
is known to possess. Our advice and practical assistance in the 
establishment*of the college have been called into requisition, 
owing to the ambassadors having observed during their sojourn 
amongst us how intimately our eminent industrial status as a 
nation is dependent upon the attention which we devote to the 
cultivation of those sciences which are involved in the mining, 
metallurgical, engineering, and many manufacturing industries, 
and in bringing the forces of nature under the influence of man. 
The general scheme for the instruction has been devised by one of 
our eminent engineers, a gentl whose experience of conti- 
nental and British systems of instruction is very extensive and 
varied; and judging from the appointment already made, it is 
evident that the professorial equipment of the college will devolve 
upon this country. The principal of the college, who is also to be 
the professor of engineering and mechanics, is Mr. Henry Dyer, 
M.A. B.Sc., who studied at the University of Glasgow, under the 
late Prof. J. M. Rankine, Sir William Thomson, and their 
colleagues. Mr. Dyer was a Whitworth Scholar, and his career 
hitherto has been one of great and well deserved success. He is 
well qualified to act as principal of the Yeddo Engineering College. 
Prof. Dyer is to be assisted in his duties in the Japanese College 
of Engineers by professors of mathematics, natural philosophy, 
chemistry, geology, and mineralogy, and by teachers of English, 
&c. At least two important ‘appointments have been made, 
namely, to the professorship of mathematics and to the professor- 
ship of natural philosophy. The former has been conferred on 
Mr. D. H. Marshall, at present assistant to Professor P. G. Tait 
in Edinburgh University, and the latter is to be filled by Mr. 
W. E. Ayrton, formerly of University college, London, and the 
University of G w. The -named gentleman has already 
been employed in the East Indian telegraphic service, and he is at 
present assistant engineer in connection with the manufacture of 
the Great Western Telegraph Cable under Sir William Thomson 
and Professor Fleeming Jenkin. In connection with this Engi- 
neering College there are several other points of im; that 
may be sta It is intended to institute a geological survey of 
Japan, and not improbably the active superintendence of that 
work bor ay oe mae the — tee ~v ultimately 4 
appoin to the professorship and mineralogy. 
an important och. to tie. Colleges these, Gib de" seed 
a technical workshop, fitted with steam engine, machine tools, 
ee aie aida iliarising the 
—— engineers with the principles of construction, &c. 

ill also be a technological museum for the illustration of the 











progressive stages of various industrial processes [from the raw 
materials to the finished products.—Wature. 
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RAILWAY MATTERS. 


THE dividend of the Northern of France Company for the year 

4872 is officially recommended at the rate of 16} per cent. per 
annum, 

THE Netherlands Steam Navigation Company’s steamers will in 
future call at Southampton month for East Indian freight 
and passengers. 

THE Memphis and Little Rock Railroad having failed to pay 
the interest on their second mortgage bonds, the road will be 
sold by auction, 

TuE International Railroad will cross the Rio Grande at Toledo, 
and one branch of the Missouri, Kansas, and Texas road will cross 
ae little above Rio Grande City, near the mouth of San Juan 

iver. 

THE Central Pacific. Railroad Company are constructing wharf 
and warehouse facilities on an extensive scale at Knight’s 
Landing, in Yolo county, California, for the accommodation of 
~~ grain and other traffic from the Upper Sacramento river and 
valley. 

THE importance of railroads in the development of the resources 
of the American States may be estimated from the fact that the 
cost of transporting Indian corn or wheat over an ordinary high- 
way is about twenty cents per ton per mile, while those cereals may 
be moved upon railroads at one and one-fourth per cent. per mile. 

THE traftic receipts on the Mauritius Government railways, 66 
miles in length, for the month of January last, amounted, for 
97,322 passengers to £6707, for 11,495 tons of goods to £2946, 
and for sundries to £116; total, £9769, or £148 per mile of rail- 
way against £9190, or £139 per mile of railway in January, 1872, 
showing an increase of £579, or £9 per mile of railway. 

THE directors of the St. Andrew’s Company state in their 
report that the income was £2636 for the half-year ending the 
3lst of January last, being an increase of £59, notwithstanding 
the depression of the coal traffic. This the directors consider very 
satisfactory, as proving the steady increase in the passenger and 
general traffic on the line. The expenditure amounted to £1501, 
being an increase of £147 over the corresponding half of last year. 
The net revenue, after making provision for all charges applicable 
to the half-year, including £263 to the North British Railway 
Company (being one-half of the surplus after providing a dividend 
at the rate of 44 per cent., as per agreement), left a balance avail- 
able for dividend of £768, out of which the directors recommended 
that a dividend at the rate of 7} per cent. per annum (free of 
income-tax) be paid on the ordinary stock of the company, taking 
£20 from the reserve fund to make up the dividend. 

Ir is stated that the charter for the Canadian Pacific Railroad 
has been finally granted to a company which includes Sir Hugh 
Allan, of the Allan line of steamers, Hon. A. G. Archibald, San- 
ford Fleming, John Walker, and other well-known gentlemen. 
The capital is to consist of 10,000,000 dols., in shares of 100 dols. 
each, of which 10 per cent. is to be deposited with the Receiver- 
General of the Dominion as security for the proper performance 
of the contract. The directors are also authorised to issue bonds, 
secured by a first mortgage on the real estate and property of the 
company. The amount of bonds is not to exceed 40,000 dols. per 
mile of the railroad to be constructed, unless specially allowed by 
the Government. The company is entitled to a subsidy of 
30,000,000 dols. from the Dominion Government, payable in in- 
stalments in proportion to the length and difficulty of the line of 
road actually constructed ; and to a grant of 50,000,000 acres of 
land. The land in Manitoba, Columbia, and the North-West Terri- 
tory is to be in alternate sections or blocks, not exceeding a depth 
of twenty miles on each side of the railway. To aid in the con- 
struction of the branch lines the company is also entitled to 
receive 25,000 acres per mile for the branch line to Lake Superior, 
and 20,000 per mile for the Manitoba branch line. The company 
is allowed large privileges of selecting the land, and is not bound 
to take land unfit for settlement. For a period of twenty years 
the Government is prohibited from selling the alternate sections 
of lands retained by it at less than 2 dols. 50c. per acre, unless the 
company previously sells its lands at less than that price; so that 
the railroad lands are virtually rated at a minimum value of 
125,000,000 dols. The new railroad is to be of the American 
standard (5ft. 8in.) gauge, and is to extend from a point 
on the south shore of Lake Nipissing to the Pacific coast, 
at a point to be hereafter determined by the Government. 
Branch lines are also to be constructed to a point on Lake Supe- 
rior, in British territory, and from a point in Manitoba to the 
United States frontier line. The entire length of the main line 
is estimated at 2700 miles; but as a portion of the route has not 
yet been surveyed, this estimate of length is subject to modifica- 
tion. The company is allowed an interval of nearly a year to 
make the paw port if financial arrangements; but the charter 
will be null and void unless the preparations are satisfactory to 
the Dominion Government. Work is to be commenced simul- 
taneously at both ends of the line on or before the 20th of July, 
1874, and the entire line must be completed within eight years 
from that date, “‘ unless the last-mentioned period shall be en- 
larged by Act of Parliament.” The branch line from Manitoba to 
the United States’ frontier must be completed in 1874. 

THE report of the directors of the Great Western of Canada 
Company states that the receipts on capital account during the 
past half-year, ending the 31st of January last, amounted to 
£323,336. The total receipts on capital account amounted to 
£6,896,694, and the total expenditure to £6,788,335, leaving a 
balance of £108,350, The gross receipts on revenue account for 
the half-year ending the 31st of January last, amounted to 
£595,840, and the working expenses, including renewals and 
all charges, to £376,513, or 63°19 per cent., leaving a balance of 
£219,327. From this was deducted £37,535 for interest on bonds, 
£33,182 discount on conversion of American currency, £3000 set 
aside for renewal of ferry steamers, and £9100 for alteration of 
gauge account, leaving £136,509, to which was added profit on 
working Galt and Guelph Railway, £1904; balance of interest 
account, £2319; and surplus from on half-year, £1486 ; 
total available for dividend, £142,218. The dividend for the 
half-year on the 5 per'cent. preference stock amounted to £5302, 
and the dividend recommended on the ordinary shares, at the 
rate of 6 per cent. per ain payable on the 22nd inst., would 
absorb £133,534, leaving 2 to be carried forward to the next 
half-year. The aggregate revenue receipts (exclusive of branches) 
showed an increase of £68,490, as compared with those of the 
corresponding period. ‘The business amounted to 41°35 per 
cent. of the whole earnings of the line, as compared with 42°56 
per cent. in the corresponding half-year. The through traffic re- 

resented 58°65 per cent., against 57°44 per cent. ‘he earnings 

ad been seriously diminished i Bay ice blockade in the Detroit 
river, which existed more or for two months. The gross 
earnings per train mile had been 7s. 10d., and the working ex- 
penses 4s, 97d. The great increase in expenses and consequent de- 
crease in net nr Ta attributable to the extraordinary 
severity of the weather during the winter and the advance 
in wages, and in the price of stores and supplies. The increase of 
wages alone had amounted to £24,127, or an advance of 22 per 
cent. in excess of the aver nites The accumulation 
of ice in the Detroit river augmented the ferriage expenses to the 
extent of £7057, or 97 per cent. above a similar expenditure in the 
corresponding period. The Grand Trunk Company had declined 
to seal the agreement drawn a their own solicitor without 
a preliminary payment of £20,000 by this company. The receipts 
of the Detroit and Milwaukee Railway for the year 1872 amounted 
to £283,891, and the expenses to £193,037, leaving a balance of 
£90,754 to meet interests on bonds. Unfortunatel the entire 
stoppage of the through traffic, owing to the urs of 
Milwaukee and Grand Haven being frozen up during the past 
winter, had seriously impaired the earnings of the company, but 
this was a state of things very rarely experienced, 














NOTES AND MEMORANDA, 


THE water supplied to the city of Munich contains nitrate 
of potash. Professor A. Wagner states that the amount of water 
used by the city in one year, by the ordinary water pipes, contains 
saltpetre, sufficient to make 18,106 cwt. of gunpowder. 

THE trains of our railways in 1871 carried 375,000,000 passengers 
and 170,000,000 of tons of goods, and they travelled altogether over 
179,000,000 millions of miles, being more than three times the 


; circumference of the earth, and about twice the distance of. the 


earth from the sun. 

Tr is a well knewn fact that iodine, when dissolved in liquids 
containing tannin, cannot be detected by the ordinary starch test. 
Tessier has found, however, that on adding to such a solution a few 
drops of a neutral solution of chloride of iron, the iodine is at once 
set free, and can be detected by covering the test glass with a watch 
glass or an inverted funnel, coated on the inside with a starch 
paste. 

THE Spectator has compiled a list of the wealthy Englishmen 
who have died during the last ten years. From this it appears 
that bet»-cn 1863 and 1872 ten persons have expired in Great 
Britain, leaving to their representatives more than a million 
sterling. During the same period, fifty-three people have died 
worth half a million, and one hundred and sixty-one leaving more 
than a quarter million sterling. These figures refer solely to 
personalty. 

Our globe has at present in round numbers 130,000 miles of rail- 
ways. Of this total upwards of 60,000 miles, or nearly. one-half, 
are in the United States, In countries where Government manage- 
ment exists there are altogether about 10,000 miles of railway. 
The Belgian Government has the greatest interest in railways, 
thatis to say, it hasthe greatest proportionateownership. In Austria 
there are 7000 miles of railway, Ba PhO possesses 8000 miles open 
for traffic and 5000 more in course of construction. 

AccorRDING to the Polylechnisches Central Blatt the annual 
consumption of tin in America and Europe was in 1868 and 1869 
about 22,000 tons; in 1870, 24,000 tons; in 1871, 27,000 tons. 
Should the consumption increase in the same ratio, possibly the 
production will not be equal to the demand, as during the last year 
only about 27,593 tons were produced, as follows : English tin, 
10,500 tons; of Banca tin, 90,000 tons; of Straits tin, 0900 tons ; 
of Billeton tin, 2700 tons; total 27,593 tons. 

From experiments made with pyrogallic acid, Struvé concludes 
that gums perform a function in plants analogous to that of the 
blood in animals. Pyrogallic acid in contact with alkalies oxidises 
rapidly, becoming of a dark brown colour; with other substances, 
such as gum arabic and blood, the oxidation is slow, a yellow 
colour is produced, and long needle-like ‘orystals form, which are 
insoluble in water. The least trace of this yellow substance pro- 
duces an intense blue with ammonia or the other caustic ‘ication. 
The exact composition of this curious substance has not yet been 
ascertained. 

A CORRESPONDENT of the American Railroad Gazetteconsiders that 
the surface or tread of railway wheels should be tested by the use of 
a hammer, and when blisters are found the wheelsshould be rejected, 
because the blistered spot becomes flat and not only damages. the 
rail but shakes the whole carriage so soon as to do as much 
damage to the carriage as the price of agood wheel. It is believed 
that these flat wheels making 200 revolutions per minute, with the 
flat spots making steam hammer blows on the track at each revo- 
lution, are a frequent cause of broken rails. 4 

THE iron consumed in the United States in 1873 was 4,054,618 
tons, of which 1,254,618 tons were imported, and the balance was 
produced in the United States — 2,400,000 tons of it being pig 


iron, and 400,000 tons scrap-iron. The aggregate pig iron | 


production of all the furnaces of the country in 1872 is stated 
at 2,388,250 tons, of which 478,500 tons were charcoal iron, 
1,197,010 tons anthracite iron, and the remainder, 712,500 tous, 
were made with raw bituminous coal and coke. These interesting 
figures are collated from the last report of the American Pig Iron 
Association, which also gives an estimate of the annual require- 
ments of the country for various classes of iron. The lion’s share 
is claimed by the railroads, there being 2,478,500 tons of railroad 
iron annually consumed. Miscellaneous castings require 600,000 
tons; stoves, 250,000 tons; nails and tacks, 250,000 tons ; nuts and 
bolts, 250,000 tons; architectural purposes, 150,000 tons ; agricul 
tural implements, 183,000 tons; gas and water pipe, 100,000 tons ; 
shipbuilding, 40,000 tons; sewing machines, 20,000. Few people 
will imagine that 20,000 tons of iron are annually wrought into 
sewing machines, or that 33,000 tons are made into mowing and 
reaping machines. These various industries consume altggether 
4,311,500 tons of iron, so that the supply is manifestly short. 


Tue expense of cleaning with a hatchet the millions of bricks 
in the burnt district of Boston is an important item in the expense 
of rebuilding. It is moreover a slow and vexatious process, A 
machine that will do the work well and expeditiously, and 
cheaply too, is something that is to be desired, Mr. T. M. 
Schleier, of Knoxville, Tennessee, has lately patented an inven- 
tion for cleaning, and one of his machines has been built in 
Boston. The bricks are carried on an apron to a hopper, into 


which they are fed one by one, falling end first. A descending / 


bar pushes the brick through a narrow way surrounded on each 
side by steel chisels pressed against it by springs, which clean the 
mortar from the four long sides at once. As soon as it has passed 
through a horizontal bar pushes it through another set of chisels 
which clean the ends and it drops out ready for use. The 
springs adjust the chisels to the various thickness of the bricks, 
Bats are cleaned, except on the ends, as readily as whole bricks. 
The chisels are so set as to keep themselves ground. The 
machine is so powerful that an extra thick brick will have a 
shaving scraped off without stopping it, and so easily run that 
the work can be done by hand, although the use of power is 
contemplated. Another advantage is that bricks which would 
inevitably be broken by a blow on the side are preserved whole. 
Running at a slow rate, the bricks are cleaned at the rate of 
thirty-five or forty a minute, which is about as fast as they can be 
placed in position. 

Dr, GRAEGER recently met with an accident so similar to a 
boiler explosion on a small scale that his description of it may be 
of interest to those who make a study of these phenomena. Dr. 
Graeger was heating an ordinary flask, containing an aqueous 
solution of 5 per cent. each of gum and sugar on a piece of wire- 
gauze, over a spirit lamp. The alcohol had previously been dis- 
tilled from this liquid, and when perfectly cold it was put into 
the flask. It seemed to require a very long time to bring the 
solution to a boil, and the professor was just on the point of taking 
up the flask when the contents suddenly disappeared before his 
eyes with a report like that of a pistol. The liquid was not 
thrown upward but in a horizontal direction, shattering two large 
beaker a, the pieces of which were scattered over the room. 
Strangely enough the flask was not shattered, the contents, about 
fifty c. c., having gone out through a very small hole. The 
American Artizan thinks that the liquid had probably been heated 
far above its boiling point, when some slight jar had enabled it to 
become instantly converted into steam. ‘The liquid was perfectly 
clear, and showed no trace of sediment. It is known that liquids 
from which the air has been expelled can be heated far above their 
ordinary boiling boint before ebullition begins, and this has pro- 
bably been the case in the instance refe: to. The liquid lost all 
its air while being distilled, and cooling in a cl vessel, found 
no opportunity to take up more air.. Dr. Greeget thinks it very 
remarkable that such an accident has never before occurred, and 
8 that it may be due to the form of the flask or the nature 
of its surface, whether smooth or Such explosions as this, 
even ona small scale, are exceedi us, and when any 


MISCELLANEA. 

FLORIDA is shipping alligator hides to Europe. 

THE Japanese coast is to be lighted with mineral oil. 

Ir has been decided to reconstruct the Hotel de Ville, Paris, ata 
cost of 13,884,839 francs. The design adopted is that of MM. 
Ballu and Deperthes, / ~ 

Pear is being used in Fond du isconsin, more extensively 
this winter than ever bales he Ba residences, and for making 
steam. The results are be generally satisfactory. 

Ar the annual meeting of the Miners’ Association of Cornwall, 
held at Redruth, last week, it was stated that about 100 working 
miners were receiving instruction in science in its classes, and that 
Mr. J. Arthur Phillips offers two prizes for the best essays on 
“¥lvans” and their bearing on the conditions of mineral lodes. 

Cou. W. F. D. Jervois, C.B., Royal Ragiocern, Deputy Direc- 
tor of Works for Fortifications at the War Office, with Mr. 
Hawkshaw, C.E., will leave Portsmouth on Saturday morning on 
board her Majesty’s paddle despatch vessel Vigilant, Staff Com- 
mander Cleveland, for Alderney, to inspect the harbour and 
breakwater works there. 


Tue military authorities intend to make extensive torpedo 
experiments during the present year, not only at home stations— 
at Portsmouth and Woolwich, where sections of the Torpedo 


Company of the Royal Engineers are stationed—but also, it is 
understood, at Malta and at Halifax, Nova Scotia, with a view to 
ascertain the value of torpedoes for defence at those stations. It 
is expected that the,men who have been employed at Woolwich 
aad ortsmouth with the torpedoes will be sent to Halifax and 
Malta. 

On Saturday last a large party of gentlemen assembled at the 
Green Dragon, Bishopsgate-street, for the purpose of presenting a 
testimonial to Mr. . Davis, C.E., Engineer-in-Chief to the 
Great Eastern Railway Company, on the occasion of his retiring 
from the service. The presentation was made by Mr. 8. W. 
Johnson, the Locomotive Superintendent of the Company. The 
testimonial consisted of a very handsome and massive silver 
épergne, two smaller ones, a tea and coffee service with salver, a 
fish slice and fork. together with an elaborately illuminated 
inscription on vellum. 

We understand that Messrs. W. Clelland and Co., iron ship 
builders on the Tyne, are about to construct a new graving dock 
at their river yard, at a cost of about £50,000, from designs pre- 
pared by Mr. W. E. Jackson, the contractor, who erected Messrs. 
Palmers’ and Messrs. Leslies’ docks. Messrs, Clelland’s dock will 
be the largest dock in the Tyne, being 500ft. in length and 60/t. 
wide in the floor, and a depth of 20ft. water on the sill at hich 
water. The dock will be supplied with pumping engines with the 
latest improvements by Messrs. John an enry Gwynne, of 
Hammersmith, 

Tue Ruhr valley is beginning to send large supplies of coal to 
Belgium, which are likely to be increased if the Westphalians are 
wise enough to profit by the opportunity in resisting the tempta- 
tion to advance their prices in view of the present circumstances. 
At the last meeting of the ironmasters at Charleroiit was decided 
to get from Essen a quantity of 2800 tons of coals for coke and 
smith’s shops on trial to be divided amongst several works. The 
cost price delivered at the works will not exceed 204 francs (Its. 6d.) 
per ton. In Westphalia these coals can be bought easily at 
22 francs (17s. 8d.) per ton. 





PARLIAMENT having sanctioned iti the army estimates the con- 


| nection of the central department in the dockyard at Woolwich 


with the railway system of the country by means of a branch 
communicating with the North Kent line, and plans have been 
prepared by Major Scratchley, Royal Engineers, Inspectar of 
Works, Royal Arsenal, Woolwich. Mr. Farnfield, solicitor, has 
purchased, on behalf of the War Department, fourteen houses and 
some other buildings in Harden-street, Woolwich, which will have 
to be removed for the construction of the line. This will 
intersect only one public thoroughfare, Albion-road, under which 
it will be carried by a tunnel. When the line is completed the 
Royal Arsenal and dockyard will be in direct communication by 
railway with each other and with all parts of the kingdom, and 
the traffic through the streets will thereby be considerably 
relieved. 

THE Japanese are determined to Anglicise their navy as well as 
their customs. Their Embassy has drawn up for circulation among 
English naval officers and men an invitation for a number of volun- 
teers to go out and become instructors of the Imperial Naval 
College at Tokei. The classes required are commanders, gunnery 
lieutenants, chief engineers, assistant engineers, boatswains, 
gumners, carpenters, and able seamen. Outfit and travelling 
allowances are provided, and the salaries vary from £908. 
The period of engagement is three years, and the Admiralty 
are so far cognisant of and favourable to the scheme as to 
consent that officers volunteering shall receive half-pay of their rank in 
the English navy, the service time to count for pensions. Those 
who go out must not engage in other business or interfere in 
Japanese politics or religion.—Pall Mall Gazette. 


HASSKENT, on the eastern shore of the Golden Horm is the prin- 
cipal residence of the employés in the Imperial Ottoman Arsenal. 
They are engaged in the various branches of engineering, iron ship- 
building, &c. They constitute 139 families, and, including children, 
amount to more than 700 individuals, About seven — ago the 
Imperial Governmemt very iderably aug ted the number of 
British employés, and enlarged their factories and building slips. 
A few months since the Mucadam Khair, armour-clad sloop of 1601 
tons, was launched. The armour isin. thick, and 9 at the battery. 
The plates were rolled and the whole of the work prepared in the 
arsenal. The engines were designed by Mr. Alexander Shanks 
(Iskender Bey), Engineer in Chief of the Imperial Ottoman Navy, 
and are of 500-horse power nominal, but are calculated to indicate 
an actual horse power of 3250. They are of the horizontal direct 
action type, fitted with surface condensers, and in all their details 
have, with the boilers, been made in the Imperial factories. On 
their completion they were inspected by his _ ~ Highness the 
Prince Mahmoud Jellalittin, also by his Excellency Sir Henry 
Elliot, and his Excellency Riza Pasha, Admiral Hobart Pasha, and 
other officials, who all testified their approbation. The British 
Hasskenites have in their social life created for themselves a little 
world of their own, the type of their Fatherland. 


Tue half-yearly general meeting of the Bahia and San Francisco 
Company was held on Monday at the London Tavern, Mr. T. M. 
Weguelin, M.P., in the chair, who said that the ordinary workin; 
expenses had been heavier than usual, and, as the wor capi 
had been increased out of revenue in the Peay | ~year by 
£2300, the directors thought they might fairly deduct from the 
working capital a sum sufficient to make up the dividend to 6} per 
cent. perannum. After deducting that sum there would remain 
an ample working capital. Thedamage done by the floods had proved 
heavier than wassupposed, and thedirectors had senteut Mr. Thomp- 
son, their consulting pes yo who would also superintend the resto- 
ration of the bridges and culverts which had beencarried away. Very 
little progress had been made with the roads to the railway. 
They had not yet heard of Mr. Thompson’s arrival at Bahia. By 
the advice of their consulting engineer they had sent out a new 
air brake to prevent accidents on the line. Mr. J. Morgan, a 
director, seconded the adoption of the report, which was 
to. A shareholder wished to know whether Mr. Hawkesley had 
made his award. The chairman said the directors had appealed 
to Mr. Hawkesley several times, and he believed Mr. Watson had 
done the same, He hoped they would know what had been done 
by the next meeting. dividend at the rate of 65 per cent, per 
annum was dec’ for the past half-year. Mr. J. a and 
Mr. Wickham, the retiring directors, and Mr. Franklin, the 








one has occasion to liquids in a flask it is well to be sure that 
+hey contain some air, 
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SCHMID’S PATENT 
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WE illustrate in the annexed engraving a double-cylinder force 
pump constructed on Schmid’s patent. The dimensions of this 
pump are 6in, diameter and 8in. stroke; diameter of crank, 3in.; 
diameter of piston-rods, 2in, The system of pump is the same 
as that which we illustrated in our impression for January 26th, 
1872, Two such pumps, of the same size, are at work in the 
establishment of Messrs. T. R. Raschle and Co., at Wattivel, 
Canton St. Gall, and they are giving great satisfaction, One 





PU MP. 


pump forces the water to a height of 135ft.; the other is used as 
& fire engine pump, and works very easy under a pressure 
of 901b. per square inch, making ninety revolutions a 
minute. @ air vessels are of polished copper, and the cranks 
with piston-rods, are made of best cast steel. 

The pump has been constructed from the designs of Mr. 
Schmid, of Zurich. The English makers are Messrs. Fielding 
and Platt, Gloucester. 








THE CRYSTALLISATION OF METALS BY ELEC- 
TRICITY UNDER THE MICROSCOPE, 
By Mr. Puiie BraHamM.* 

DvrinG some years of scientific investigation I have been in the 
habit of submitting every eligible experiment to microscopic ex- 
amination, and during an investigation concerning a metal I tried 
the effects of electricity on it inconnection with an acid solution. I 
was delighted to find a brilliant crystallisation start into life, but 
shortly becoming dull. Following up that experiment by using 
neutral salts, and terminals of the base, I have succeeded in crystal- 
lising gold, silver, copper, tin, zinc, and lead, and have every reason 
to believe I shall be able ere long to crystallise every other metal. 

The instrument used I give a sketch of, and the electrical stage 
(a diminutive double discharger, which does excellently for spec- 
trum analysis in connection with an induction coil) and galvanic 

















solution. The spring clip G connects any number in the series of 
six cells, The solutions of the salts should be as strong as possible, 
without a tendency to crystallise. 

A drop of the liquid is placed on a microscopic slip, and the 
ends of the wires fitted into the discharge rods dipped into it, and 
kept apart not more than a tenth of an inch, lowering the battery 
into the solution, and carefully watching the terminal in connection 
with the zinc pole : the instant action is observed, clamp the wheel, 
and watch the result. Practice will show the best power of quantity 
and intensity to use. 

The use of a drop of liquid necessitates the microscope being in 
a vertical position. To obviate this inconvenience I have adapted a 
rectan, prism, and turned the eye-piece part of the tube hori- 
zontally, as in Amici’s, and also made the prism to revolve concentri- 
cally with the optic axis of the instrument, which enables several 
persons sitting round the table to see the experiments at any 








DISCHARGER 





-, 





SPRING CLIP 





battery, with fittings for varying the quantity and intensity of the 
electric current. The sketch of the discharger shows the manner 
in which it is fitted. The two short pillars A A are of ivory, 
turned to a cup-shape on the top to fit the balls; the springs B B 
keep the balls in their place, and are fastened to the side of the 
ivory pillars by the binding screws C C, to which the wires from 
the pole of the battery are connected ; the ends of the discharger 
—_ are split to receive the short wires of the metal under electro- 
ysis. 

The battery is similar in its construction to Smee’s, but with 
carbon plates instead of platinised silver, and, excited with bichro- 
mate of potash and sulphuric acid, it has the advantage of not 
evolving fumes or acid spray. The wheel at the end D is provided 
with a brake E, to keep the plates at any required de in the 





* Transactions of the Royal Microscopical Society. 





potter time by turning the eye-piece as required towards them. 
The tight must ke entirely reflected. By Pee ie ee 
in the diaphragm frame, and sending light through them from the 
mirror, a clear outline is given to the crystals, and an illuminated 
background, which produces ar. exceedingly beautiful effect. 

I am still pursuing the investigation, and hope to publish further 
interesting results. 





HARBOUR LIGHT, BY MESSRS. CHANCE 
BROTHERS AND CO., BIRMINGHAM. 

WE illustrate in the accompanying engraving a harbour light 
specially constructed by Messrs. Chance Brothers, tebe 
engineers, Birmingham, for the Port and Docks Board, Dublin. 
pe AE my ln) Temes Bag: eh oF og 
millimetres (14°77in.) internal diameter, and, so far as practicable, 


two arcs—viz., from 65deg. to 90 deg. to the t, 
190 deg. to the left, of the strong light. It was desired to gather 
the light of these dark arcs and use it to advan 

The drawings show the arrangement in plan and elevation. The 
apparatus consists of 170 deg. of the ordi beehive, of a half 
holophote three straight Pogo and a m c¢ reflector. The 
half olophote condenses the light of nearly 90 deg. both in alti- 
tude and azimuth, and sends it down the river as a slightly diver- 
gent cone of nearly parallel rays, leaving the arc it covers in total 
darkness. The beehive apparatus condenses the light in altitude 
only,‘but 25 deg. of this ‘light is reflected from its course by the 
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three ‘straight prisms, so as to further intensify the bright beam 
from ‘the holophote, rendering the corresponding arc k, and 
leaving the two wedges of light from the beehive of moderate 
intensity visible through 65 deg. and 80 deg. respectively. The 
spherical metallic reflector sends the light of the remainin, 
100 deg. back through the flame to be condensed by the lenses an 
prisms. 

The magnitude of the flame is sufficient to give such a divergence 
to the intense beam, that it is visible across the full breadth of the 
channel. The prisms were therefore calculated to condense the 
rays from the focus of the apparatus at the centre of the flame 
into a perfectly parallel beam of light. 





WATTEEU’S PATENT METALLIC STUFFING-BOX. 
WE illustrate in the accom ing engraving a stuffing-box, 
the construction of which will pt Bre ataglance. It has 
been patented by Mr. Watteeu, of Middlesbrough. The invention 
has been — in France to nearly one th dl ti 
engines, an i 








vo 
stationary engines of every description are daily being 
fitted up on this system. In forge hammers, which soon burn 
their packing, the invention has been applied with great advan- 





tage. The metallic king A, composed of an anti-friction 
wth bee Ses SL See Oe mee of Wie 

i in m of t it will always 0! inst 
the pi halves. In Se 


piston-rod, as it is made in locomotive engines the 
metallic ing has been found to last a year without being re- 
newed, whi e cost of maintenance is insignificant. After that 


time metal can be remelted. As regards friction, this is stated 
to be much less than by ort op Armee s pew After it has been 
at work for some time both piston-rod acquire a 
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DOCK GATES AT JARROW AND THE SURREY DOCKS. 


(For description see page 218.) 
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ON THE CONSTRUCTION OF DOCK GATES. The cost of these gates was £3400. Ten years after the erection | mean spring tides“above level of cill, 10-00ft.; mean range of 


No. V. 


THE system adopted in the construction of dock gates exceed- 
ing 50ft. in width is generally that described in our last article, but 
it is not until they approach to the width of 100ft. that so many 
as three intermediate posts are introduced, constituting with the 
pivot and mitre posts four vertical panels. The gates at Birken- 
head have only two intermediate posts, or three vertical panels 
to each leaf. The cill of these gates is placed at a level of 4°28ft. 


below that of the Canada Docks. The solidity and elasticity of | 


the gates at Birkenhead were well displayed by an accident 
which happened after they were put up and in working order, 
which also demonstrates the small amount of rigidity possessed by 
gates which are not cambered. One of the leaves by some care- 
lessness was left to itself at a time when there was a strong cur- 
rent from the upper basin, which drove the leaf with great 
violence against the cill. The “lower part” of the leaf was thus, 
in nautical phraseology, at once brought to, while the upper part 
was impelled forward until the top of the mitre-post—according 
to the testimony of eye-witnesses— overhung the vertical by 10ft. 
or 12ft. The leaf bent for a moment under the shock, but 
recovered itself perfectly, and has worked without the least 
difficulty ever since. In the annexed table are given the number 
and dimensions of the dock entrances at Liverpool and Birken- 
head, which are provided with one or more pairs of gates :— 




















Liverpool. Birkenhead. 
Width between side walls. | Total. 
1864. | 1866. 

S0ft. or under «, ce ce 7 3 10 
GORE. oo ce ce ce ce oe 9 | 0 9 
a a <a de. we 14 | 0 14 
hOft. . oe 10 | 6 16 
60ft. . os 46 o6 o6 8 | 0 8 
TOR. oe 2c ce 06 20 00 5 2 7 
80ft. .. . a oo ee 3 0 3 
Sit... oc os ce oe eof 0 1 1 
BOOK. ce oe os 00 20 | 1 3 4 
WH. ike cee 2 57 15 72 





Before proceeding to describe the iron gates used in England, 
it will be useful to make some remarks upon the timber usually 
employed, with observations upon their relative average cost 
per cubic foot :—Quebee oak or white oak (quercus alba), a 
wood easily worked, 2s. 8d. to 3s. Yellow pine from ls. 4d. 
to 2s. 3d. Of this wood there are many varieties, and the 
price depends upon the character and quality Red pine 
from 1s. 4d. to 1s. 9d., and for selected balks, 2s. to 2s. 5d. 
Pitch pine from the United States: A very durable wood, 
which in certain districts of America is known also by the 
names of red and yellow pine, 1s. 5d. to 1s. 8d. Greenheart, 
from Demerara, in English Guiana, or the Laurus chloroxylon of 
the botanists, which is also found in Jamaica and the Brazils. 
There are two varieties of it, the black and the yellow. The 
price for ordinary scantlings is from 3s. to 3s. 6d., and when they 
reach l4in. x 22in., with a length of 60ft., from 5s. 3d. to 6s. 
The greenheart, which is imported into England from Demerara, 
is of a deep yellow-brown colour, close grained and polished, 
and full of very minute cells. The concentric layers are 
scarcely visible, and the proportion of sap is considerable, 
While very flexible and hard, this wood is the strongest 
of all those used in construction. When submitted to a 
crushing strain it exhibits a peculiar behaviour, which is not 
displayed by any other description of timber. It supports the 
addition of successive loads without showing any signs of yield- 
ing, but so soon as the load reaches a certain amount, the wood 
gives way suddenly without the least warning, accompanied by 
a loud strident noise. The broken specimen is a mass of shape- 
less fibres. The well-known timber teak is imported from the 
East Indies. The quality mostly esteemed comes from Malabar, 
and is grown on the western side of the Ghaut mountains, 
Java, Ceylon, and Moulmein also furnish excellent specimens. 
This timber is strong and durable, although at the same time 
light and porous. It is also stiff, and undergoes but little 
deformation, and does not readily warp. It is of a clear brown 
colour, and the best description contains the greatest amount of 
oil, Unfortunately, it also contains a large quantity of siliceous 
matter which is very destructive to the tools used in working it. 
Teak is the wood preferred in England to all others for ship- 
building. -The cubic foot weighs from 48lb. to 58 lb., and the 
price is from 4s. 10d. to 5s, 2d. African oak, also called African 
teak—although there is nothing in common with it—and Indian 
teak, from 3s, 2d. to 3s, 7d. Of the European woods there are 
the following :—Riga fir, from 1s, 3d. to 1s. 9d. per cubic foot ; 
Dantzic fir, common, Is. to 1s. 4d. ; Dantzie fir, superior, 1s. 94. 
to 1s. 10}d.; Memel fir, common, 1s. to 1s. 8d; Memel fir, 
superior, Is. 9d. to 1s, 104d. ; Swedish, 1s. to 1s. 1d.; Nor- 
wegian, 9d. to 1s. ; Stettin oak, 2s. 3d. The above prices assume 
that a large quantity of timber is purchased, and, moreover, they 
are the absolute first cost prices, and do not include the per- 
centages and commissions usually attending all commercial 
transactions, 

Dock gates constructed of cast iron have been abandoned in 
England for the reasons mentioned at the commencement of 
these articles. In 1821 and in 1827 gates exclusively of this 
material were erected at Sheerness, and consisted of a skeleton 
or framework of iron upright posts and cross beams, covered 
with a skin of cast iron plates. About twenty years subse- 
quently gates of a very similar description were built at the 
Sunderland Docks. In these the framework was of cast iron, 
and the skins of 3in. planks of greenheart, solid on the inside 
and placed obliquely, but open on the outside and placed ver- 
tically. The width between the side walls of the gates erected 
in 1848 is GOft, Each leaf is 31°79ft. in height, is bent toa 
radius of 55°76ft., and supported upem two rollers. These were 
not of dimensions sufficiently proportioned to their load, for they 
wore very rapidly—so much so that their original diameter, 
which was 2°U33ft., was reduced at the end of about five years 
to 1°84ft. The breadth of the rollers which replaced those worn 
was increased, so as to gain greater bearing surface. Some ex- 
amples of cast iron gates have been constructed with wrought 
iron skins, so as to gain lightness, and at the same time preserve 
the gates in a water-tight condition. 

The first wrought iron gates were erected at Brooklyn, near 
New York, about twenty-five years ago, for a naval dry dock, 
but the leaves were solid and not hollow, probably owing to the 
fact that they were not required to be opened very frequently. 
The width between the side walls of these gates is 60ft., and 
the cill has a camber of 15°74ft. Each leaf has a height of 
30°99ft., *and consists of twenty-three horizontal cross beams, 
which are built up of plates and angle irons. These cross beams 
are placed at unequal distances, and fastened on the inside by a 
skin of wrought iron varying in thickness from 0°64in. to 0°66in. 
Each leaf is curved to a radius of 76°58ft., and rests upon cast 
iron rollers 1°53ft. in diameter, which are adjusted by means of 
a screw shaft. The pivot post is of cast iron, and a farring piece 
of oak is attached to the mitre post, which is of wrought iron. 





of the Brooklyn gates, similar examples of wrought iron con- 
struction were put up at the Victoria Docks, London, but they 
differed from their predecessors in being hollow instead of solid 
throughout. At this part of the Phames the entrance dock 
has two pairs of gates, which lead to a half tidal basin commu- 
nicating in its turn with the docks proper by a third pair of 
gates. The outside gates, which are those referred to, have a 
width between the side walls of 80ft., and the camber of the 
cill is 20ft., or exactly one-fourth of the opening. When closed, 
the gates present towards the inside a single are of a circle of a 
radius of 50ft., whilst on the outside they constitute two arcs of a 
radius of 60ft., so that the thickness of each leaf at the post is 
2°04ft., and at the centre 3°04ft. A series of fourteen horizontal 
cross beams form thirteen compartments of heights varying be- 
tween 1°96ft. and 2°04ft. The wrought iron varies in thickness 
from 0°76in. to 0°36in. The furring pieces of the posts and cills 
are of greenheart. Cast iron is used for the shoe or socket at 
the foot of the leaf, which carries on the under side a polygonal 
shaped piece of brass, held in position by adjustable wedges. 
The pivot is also of cast iron, and is furnished with four branches 
hollowed out in section so as to receive four arms of oak, which 
are bolted to them and serve to increase the bearing surface as 
well as the attachment to the masonry. The cill is of cast 
iron, and is placed upon the chamber floor, to which it 
is connected by bolts, It forms with it a projection at the 
centre of 1-00ft., and neav the posts of 1:75it. The roller is 
also of cast iron, and has a diameter of 1°70ft. and a breadth of 
7°2in. Its axle is of bronze. The roller path is, in fact, a cast 
iron bridge-rail, and its original breadth at the upper surface 
was 4°60in. The gates are worked by hydraulic machinery, and 
their principal dimensions are as follows:—Width between open- 
ings, 80°00ft.; height of leaf above top cill, 30°34ft.; length of 
leaf when developed, 48°65ft.; total height of leaf, 30°99ft. ; 
height above cill of high-water spring tides, 28'01ft. ; height 
above cill of low-water spring tides, 10°00ft.; range of tides, 
18'0lft. ; range of tides, maximum, 26°00ft. The weight of 
metal in the two leaves, including the brass socket, is 198 tons, 
and the weight of the cills, pivots, anchors, rollers, and roller 
beds is 59 tons, of which 20 tons belong to the cills. The total 
cost of the lower gates amounted to £5500, which gives an 
average price of £21 8s. per ton. Taking the three pairs of 
gates, the average cost was £4500. But it must be observed 
that if the weight of the cast iron is constant, that of the wrought 
is not. The relative weights are as follows:—Outside gates, 
198 tons; inside gates, 128 tons; and lower gates, 138 tons. 
The average weight of both wrought and cast iron are 155 tons 
and 59 tons, which at £24 per ton for the wrought, and 
£12 17s. 6d. for the cast, gives a total of £4480. Putting the 
same prices on 198 tons of wrought iron, and 59 tons of cast 
for the outside gates, the total is as before, £5500. 

The gates of the Victoria Docks were subjected to several 
accidents, which deserve notice as a warning in constructing 
similar structures. The fracture of the cast iron shutling cill 
was one of the first. Its extremity was solidly attached to the 
hollow quoin by the pivot with its four branches, and, in addi- 
tion, the horizontal sole piece of the cill was firmly bolted to the 
roller bed. A settlement was observed to take place to the right 
of the quoins, and the pivots in consequence sunk to a depth of 
1:25in., which was proved to result from the fracture of the cill 
at a distance of about 3°28ft. from its apex. The broken part 
was repaired by a wrought iron cover plate, but the accident is a 
warrantable objection against the employment of cast iron cills. 
A good deal of leakage took place at one time, especially through 
the bolt holes attaching the furring pieces. The cast iron socket 
was also fractured at one side of the lower polygonal box or 
recess, having a thickness of 2in. It was at first thought that 
the accident was due to a want of adjustment in the furring 
pieces, but, although a cover plate of wrought iron was used to 
make good the defect, it was not remedied. The leaf was then 
lifted off its bearings, and the brass under piece was found to be 
so severely crushed as to adhere very strongly to the pivot. The 
obstruction which this accident offered to the working of the 
gates was not felt, owing to the power of the hydraulic masonry 
employed for the purpose. The imperfect manner in which the 
gates were rendered water-tight had quadrupled the load upon 
the socket, which was also subjected to a lateral strain, in conse- 
quence of the want of coincidence between the curve of the cill 
and that of the gate. The pressure upon the roller path was 
from 40 to 45 tons, instead of from 12 to 15 tons, owing to the 
great quantity of water which found its way into the interior of 
the gate. The original roller path was replaced by another, 
which was increased in width from 4*€in. to 7-2in. 

The wrought iron gates of the Jarrow Docks on the Tyne 
were built in 1858 on the model of those at the Victoria Docks, 
but with certain modifications and alterations, which remove the 
objections prevailing against their predecessors. They are repre- 
sented in Figs. 22, 23, and 24, in plan, section, and general 
arrangements. They have a width between openings of 80ft., 
and the cill, which is of stone, has a versed sine of nearly one- 
fourth the width. A peculiarity in these gates is that the leaves 
are curved underneath, so that the cill has a double curvature, 
one in plan and the other in elevation. In spite of the difficulty 
in making a close joint under these circumstances between the 
cill and the leaves, the object has been thoroughly accomplished. 
As the leaf is higher at the mitre than at the pivot end, the pivot 
is raised 3°5ft., which reduces the risk of foreign bodies lodging 
behind the pivot-post. Although perfectly water-tight, the 
compartments, which vary in height, are of very small size at 
the lower part of the gates, which render them difficult of 
access. In the vicinity of the mitre-posts the leaves have a 
height of 26°99ft., and are divided into eleven compartments by 
twelve horizontal cross girders, which are spaced at distances 
varying from 2ft. to 3ft.,as shown in Fig. 23, The radius of 
curvature of the inside faces is 50it., and that of the outside 
56ft. The gates can be worked either by hand or by compressed 
water, and for the purpose the arrangement represented in 
Fig. 24 has been adopted, in which B shows the position of the 
hydraulic machine, and T the pressure pipe, and the remainder 
of the diagram is self-explanatory. Figs 27 and 28 show the 
machinery in’detail. A is the cylinder, B the ram, E,.I, C the 
admission and discharge pipes, L the valvechest. The precaution of 
employing a double system of working was taken in consequence of 
the accidents which occurred at the Victoria Docks. It ¢atnot be 
denied that the use of hydraulic machinery for working dock 
gates, is open to the disadvantage of not rendering manifest the 
presence of an obstruction in the shape of foreign bodies lodging 
behind the cill or the hollow quoins ; but, nevertheles&; this dis- 
advantage has been found to be more than counterbdlissd by 
the many advantages it presents in other respects, 

The following are the principal dimensions of the Jarrow 
gates :— Width between side walls, 80-00ft. ; height of leaf above 
point of cill, 26°99ft. ; le of leaf developed between frame- 
ends, 46°41ft. ; total length of leaf, 48°22ft. ; space between end 
cross beams at mitre-post, 26°99ft. ; space between end cross 
beams at pivot-post, 21°48ft.; height of high water at mean 





spring tides above level of cill, 24°50ft. ; height of low water at 





tide, 14°50ft.; maximum range of tide, 17°48ft.; projection of 
cill above roller bed, 2°04ft.;:external diameter of hollow cast iron 
pivot, 0°76ft.; external diameter of upper cast iron pivot, 1°02ft.; 
mean diameter of cast iron roller, 2°04ft.; diameter of vertical 
shaft of roller, 0°26ft.; length of roller shaft, 6°88ft.; breadth of 
roller, 0°60ft.; breadth of lower flange of roller path, 1°33ft.; 
thickness of leaf at right of posts, 2°04ft.; thickness of leaf at 
centre, 3°03ft.; thickness of inside skin, 0°520in.; ditto, 0°624in.; 
ditto, 0°760in. ; thickness of outside skin, 0°360in.; ditto, 0°624in.; 
ditto, 0'760in.; area of gates, 2148°60 square feet. Not including 
the pivot, the roller path, and timber, the weight of the two 
gates is 140 tons. A pair of the large gates cost £4398, which 
sum includes the parts fixed in the masonry, the pivot, roller 
path, and other details, but not the working machinery. The 
weight and the cost of a pair of gates of 60ft. opening, calcu- 
lated on similar data, would be £3094, and 101 tons. In Fig. 23 
the line A’ represents the level of high-water extraordinary spring 
tides ; B’ that of high-water ordinary spring tides ; and C’ and 
O’ the corresponding levels of low water. The datum is the level 
of cill. 

In Tae Encrineer of the 22nd of January, 1869, the iron 
dock gates of the Bristol Canal were described and illustrated 
in a “Working Drawing,” so that we shall confine our present 
notice of them to a few remarks. The entrance dock on the 
river Avon, néar Bristol, has a double chamber furnished with 
three pairs of gates, with a width between side walls of 85it. 
The cills are curved, have a versed sine of 20ft., and a projection 
above the roller bed of 2°04ft. The remarkable feature in these 
gates is the combination of cast iron pivot posts with wrought 
iron leaves. Possibly the great height of the posts, which in the 
outside gates is over 50ft., rendered the use of greenheart not 
practicable. At extraordinary spring tides the difference of 
level in the river Avon at Channel Docks is so much as 44ft., 
which is probably due to the fact that the Bristol Canal forms a 
sort of funnel, the direction of which coincides with that of the 
current. The outside cill is placed 4ft. below low water. Com 
posed of four pieces placed one upon the other, the bearing sur 
faces of which are turned, and bolted together with twelve bolts 
1'52in. in diameter, the pivot post presents the form of the 
greater segment of a circle. Each leaf is divided into twenty 
compartments by twenty-one cross girders, which are built up of 
plates, and angle irons and spaced at intervals varying from 
2°04ft. to 3°04ft. The web flange plates and angle irons of the 
cross girders, as well as the wrought iron skins and their joint 
wrappers, diminish in thickness according to the height at which 
they are placed. Thus, the thickness of the skins decreases 
from 0°76in. at the bottom, to 0°64in., 0°52in., 0°44in., and 
0'37in. towards the top. The radius of curvature on the inside 
is 57ft., and that of the cill is rather greater, so that the thick- 
ness of the leaf is 4ft. at the centre, and 2°9ft. at the ends. The 
pivot post has a diameter of 3ft. The pivot, socket, roller, and 
roller path are all of chilled cast iron. A bronze disc, slightly 
concave, is placed at the bottom of the socket to diminish the 
friction. About 114 tons of wrought iron are used in each leaf 
of the outside pair of gates, and about 98 tons in that of an 
inside pair. 

A short notice of the iron gates of the Limehouse, Millwall, 
and Surrey Docks has now to be given. The first of these has 
an opening of 60ft. The gates are built upon the same principle 
as those just described, that is, with a cast iron pivot post and 
four intermediate vertical frames. Each leaf has a height of 
32ft., and the gates support a maximum pressure due to a dif- 
ference of level of 20ft. of water at high tides. On the inside 
the skin is altogether of wrought iron, but on the outside the 
iron extends to a height of 11ft. only, corresponding to the height 
of the air box. Above this height the horizontal cross beams 
are connected by strong verticals placed at intervals. The cills 
on these gates are straight, which necessitates the leaves to 
have a similar contour on the outside. This is a favourable 
arrangement for gates of wrought iron, as that material pos- 
sesses a greater resistance to strains of tension than of compres- 
sion. Moreover, the different members of the frame or skeleton 
of the leaves are simpler and more economical in construction. 
The Limehouse Dock gates are opened and closed by the aid of 
capstans, which can be worked either by hand or hydraulic 
machinery. 

The gates at the Millwall Docks are remarkable for their skins 
being composed partly of wrought iron and partly of timber. 
For a distance from the bottom, extending to about seven- 
twelfth of the total height of the leaves, the skins are of wrought 
iron, and constitute an air-box of suitable capacity. The remain- 
ing portion of the inside surface is formed by covering the iron 
framework of vérti¢al posts and horizontal cross beams with a 
water-tight skin of Memel fir 4ift. in thickness. On the outside 
the framework is covered by planks of elm. This arrangement 
is very economical. h leaf has a length of 42°24ft. and a 
height of 30°99ft., anid carries ten horizontal cross beams forming 
nine compartments of variable height. The water-tight box in- 
cludes the six lower compartments, closed on the inside by an 
iron skin varying from 0°56in. to 0°76in. in thickness. The cor- 
responding skin on the outside variés in thickness from 0°5in. to 
0°68in. in thickness. The horizontal partitions or bulkheads are 
0’44in. thick, with the exception of that of the lowest, which is 
increased 0°76in. The leaves are cambered, and the curve of the 
cill on the outside has a radius of 200ft. The inside radius is 
rather smaller, so as to make the respective thicknesses of the 
leaf at the centre and the pivot post 3°04ft. and 2°04ft. The 
thickness at the mitre post is reduced below the latter of these 
dimensions. The furring pieces belonging to the mitre posts are 
of greenheart, and consist of several separate pieces joined 
together among themselves, and also connected with the iron 
fastenings by means of bolts, the heads of which are hexagonal, 
and are countersunk in small sockets provided for the purpose, 
and rendered water-tight by plugs of hard wood. The sockets, 
pivots, rollers, and roller paths are of cast iron, and the total 
Weight of each leaf is 60 tons. 

The noticeable featutés in the wrought iron gates of the 
Surrey Docks, which are represented in plan and section in 
Figs. 25 and 26, are that the cross beams, both vertical and 
horizontal, are lattice instead of plate girders ; and also that on 
the outside of the leaves—which are cambered on both surfaces 
—a straight piece is attached at the bottom, so as to make a 
straight shuttling surface against the cill. (See Fig. 25). The 
width between side walls is 50ft., and each leaf, similar to those 
at the Jarrow Docks, have different heights at each extremity, 
which are 29°32ft. and 26°01ft. respectively. At ordinary tides 
the is that due to a difference of level of 20ft. of water. 
The angle of junction of the gate is 148 deg., and the versed 
sine of the is is about one-seventh of the opening. There are 
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r e pieces 
of which df oak. e verticdl iron fastenings are 
very numerois; There &6 nine al er—two, and seven 
intermediate ones. The angle irons are 3 x 3in. x 0°48in. thick. 


The roller projects in the same manner as in the for the 
Victoria Docks. Its diameter is 2°04ft., and width 6in. The 
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adjusting shaft (see Fig. 26) consists of a hollow vertical cast 
iron column lin. in thickness, and having a diameter of 10°16in, 
at the centre, where it is slightly swollen out. The upper part 
of the leaf on the outside is protected by creosoted planks 4in. 
in thickness and 14ft. in length. The remaining dimensions are 
as follows :—Width between side walls, 50ft.; height of ieaf 
above point of cill, 29°52ft.; height of high water above cil, 
spring tides, 26°99ft.; height of low water above cill, spring 
tides, 8°98ft. ; range of tide, 18°01 ft. ; thickuess of leaf at middle, 
2°40ft.; thickness of leaf at each end, 2°04ft. ; thickness of skin 
at middle, 0°32in. ; thickness of skin at each end, 0°64in. ; area 
of gates, 1475°5 square feet. 

In Fig. 26, A! is the level of high water extrao: spring 
tides ; B' that at ordinary spring tides ; C' and D' the levels of 
corresponding low water. The weight of each leaf is 52 tons. 
At high water 49 tons, and at low water 20 tons are displaced. 
The iron in each leaf weighs approximately 45 tons. 


* 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
, correspondents.) 


THE ACTION OF BRAKES, 
Srr,—With regard to the question as to which considerable 
difference of opinion appears to exist, as to whether a wheel totally 


skidded or one slowly revolving exercises the greatest effect in j 


stopping a train, I may say that it is the generally received opinion 
among those men who have the actual vorkies of the brakes 
such as enginemen and guards—that the brake power is more 
efficient when the wheels are not skidded ; and, according to my 
own observation, such I believe to be the correct view of the 
question. : , : 

The action of the brake in the respective cases is quite different. 
In the case of the slowly revolving wheel the brake-blocks exercise 
a direct retarding force— holding back, as it were; while the 
totally skidded wheel forms a kind of skate or runner, as which 
the carriage would run a considerably greater distance before being 
brought to rest than in the other case, “ . 

According to my own experience the slowly revolving wheel is 
far more efficient in stopping a train than a wheel totally skidded, 
and I have no doubt that Mr. Tomlinson’s experience on the Taff 
Vale Railway will be amply confirmed by that of — — 
men, ~ % 


Portglenone, April 3rd, 1873. 





BREAK OF GAUGE IN INDIA, 

Sir,—In reference to the remarks made by the Right Hon. 
Lord Lawrence at the Institution of Civil Engineers, reported in 
the Standard, as to the inability of the Indian Government to con- 
tinue to make broad gauge railways costing £18,000 per mile, and 
therefore that it was necessary to find out some cheaper mode of 
construction if railways are to be made at all, I ask your kind 
permission, as the originator of railways in Scinde and the Punjab, 
and the originator of the Direct Indus Valley Railway upon a 
3ft. Gin. gauge, to be allowed to state that, after four years of 
labour and great expenditure of money, I received a concession 
through the Commissioner in Scinde, dated 12th December, 1855, 
for a through railway up the Indus Valley, and Government gave 
orders for that railway, to be constructed upon a 5ft. Gin. gauge ; 
again, in May, 1857, the Government of India sanctioned the pro- 
ceedings of such a line to be commenced. Instead of this system 
of national railways being accordingly carried out, another system 
was adopted against my protest, which system could not find any 
adoption in the Ganges Valley, and is known as “‘ steam by land 
and steam by water.” Of this system it has been publicly stated 
by its originator, “it is feared it will remain a burthen to the 
revenue of India.” . 

It is the adoption of that system that has alone obliged the 
Government of India to be now content with a more economical 
system up the Valley of the Indus; but had my principles and policy 
been carried out sixteen years ago, as wished by the Government, 
there would not have been anything but a national railway upon 
one gauge from Kurachee to Mooltan and Calcutta ; and I do not 
hesitate for one moment to assert that nothing but the refusal to 
act upon the concession I had received, and the adoption instead 
of the system of steam by land and steam by water, have given rise 
toa break of gauge in the Indus Valley, given birth to the State 
railways of India, and deprived the Indian railway companies—the 
Scinde Railway Company among them—of what they considered 
was their right, to complete the network of railways on a narrow 
gauge, if so determined, which lines are to prove the full value of 
the noble works their officers have already constructed. 

Not being a member of the Institution, I felt a few remarks 
from me would be looked upon as an intrusion on the patience of 
the meeting ; I would, therefore, hope in justice to the civil engi- 
neers of England, you will let the real cause of the present acri- 
mony as to the introduction of narrow gauge State railways in 
India be properly known, and that they may blame the right 
cause and the right people for results which, it is evident, is causing 
much irritation of feeling. The originator of “‘ steam by land an 
steam by water ” sees the national system I begged of him to carry 
out placed in other hands, and the honour that would have been 
his will now fall to other shoulders, while his name will be iden- 
tified alone with a policy he has himself condemned. 

Harpy WELLS. 

9, Blomfield-street, Finsbury, E.C., March, 1873. 


COMPOUND ENGINES. 

Srr,—In your impression of Mateh 28th, ‘‘ Another Working 
Engineer” endeavours to refute the expression which I gave in 
THE ENGINEER Of March 14th, for finding the mean pressure on the 
larger piston of a¢ompoundengine. At thesame timethis correspon- 
dent confesses himself entirely ignorant of my method of reason- 
ing ; but I will go farther with and say that he is entirely 
ignorant of the of i in such engines— 
an assertion whiéh own letter goes far to prove. Before 
‘‘Another Working Engineer” had attempted to criticise my 
formula, he ought to have been in a position to understand my 


reasoning, either by ing it out step by step, or, if that 
exceeded his ties, by éonsu some engineer who would be 
capable of discovering an error if such Instead of doing 
so he furni an D his own, and for my 
benefit—for which I heartily thank him—works out a few figures, 
arriving at this that the true mean : is 
less than half what is obtained by applying my formiula. it 
is where his ignorance of sueh Yadsulstions is fully 

had he known anything of such matters, he would have 


that his mean eere of 6'563lb, was quite incorrect, being 
wes’ 
has 





less than the which cat exist in the low- ? 
cylinder, which 








result seems to me like an impossibility, to 
pomeds my critic that method is and valueless, 
eading, as it to stich resiilts as showi above. Perhaps in 
his next letter he will + of ENGINEER on 
whose authority it is, 6r whom he learned, that the pressure 
in the second é ; ‘oun in precisely the same way 
as in the first, erence that “‘ unity” must be dropped ; 
he will, per five his reasons for dropping the “ unit” 
without int some other factor in its lace; or he 
might give some mathematical proof that the expression 





21°66 D. 3 

ae ot 18 is corredh ; dtlieriiise it can only 66 con- 
sidered as a rule of thin, bit very étroneous one. That the 
value of 14°35 is correct can be proved in a simpler manner than 
that given in the impression of March 14th, by dividing the 
cylinder into a number of equal parts, taking the pressures at 
each division and then finding 


eir mean. In doing so the 


‘ 





theoretical principle is adopted that the pressures vary inversely 
as the volumes. At the beginning of the stroke of the low- 
pressure piston the steam has a pressure of 21°661b. per square 
inch, and occupies the volume of the high-pressure cylinder. At 
any other part of the stroke the steam occupies a volume which 
may be expressed thus— 
vw=Al+(A'—A)s=A(l+s); 

where A and A! are the areas of the high-pressure and low-pressure 
cylinders respectively; /, the length of the stroke; s, the distance in 
feet from the beginning of the stroke of the low-pressure piston. 
Now let the portion of the stroke described before the low-pressure 
valve shuts off the steam be divided into ten equal parts, then the 
distance of any one of these divisions from the beginning of the | 
stroke is 

nl. 

165’ 
where n is any of the numbers 1 to 10, according to the position 
of the division; so that when the piston has passed to the end of 
any one of these divisions, the volume occupied by the steam is 


nly Al pnw ‘ 
A (! + )= 165 (16°5 + n); 





165 
and therefore the pressure is then 
AlLx 2166 165 x 2166 35739, 
PS (16°5+n) 165 +n 165 +2 


By giving the successive values 1 to 10 to n, we get the pressure 
at the various divisions thus :— 
Initial pressure 21°66 Tb. per square inch, 
375°39 


Pressure at first division = W735 = 20°42 Ib. per square inch. 


3 
Pressure at second division = 19°31 Ib.fper square inch. 








Pressure at third division = had = 18°32 Ib, per square inch. | 

Pressure at fourth division = Oe = 17°43 Ib. per square inch, 

Pressure at fifth division = oe = 16°62 Ib. per square inch. 

Pressure at sixth division = nth = 15°88 Ib, per square inch. 
357 39 


Pressure at seventh division= “ = 152 Ib, per square inch, 


23°5 

24°5 

P = 35739 

Pressure at ninth division = 35 7 14°01 Tb. per square inch. 
357°39 

Pressure at tenth division = oe = 13°48 Ib. per square inch, 


Pressure at eighth division = = 14°58 Ib. per square inch. 








Sum 186°91 Ib. per square inch. 
Mean 16°99 lb. per square inch. | 
Whence the work performed on the low-pressure piston, before 
the steam is cut off, is for each square inch of area 
— 16°99 x length of stroke, 
ay > > 





1°65 
= 10°297 x length of stroke. 
The pressure of the steam when the valve closes is 13°4864 Ib., and 
when the valve has just closed the steam occupies a volume con- 
fined to the low-pressure cylinder only 
— area of piston x length of stroke A’ / 
1°65 


= 16 

Now, suppose the remaining portion of the stroke = ies 3 
») 

is also divided into ten equal parts, the volume which the steam 

occupies when the piston is passing any of these divisions is 


t i an M 0°65 : 
1°65 10 165 


for we have now only to deal with the steam confined within the 
low-pressure cylinder, thence the corresponding pressure is 
l ‘ 
3° 
105 * PO isa-a6s 
l n 0°65 , 10+n x 0°65 
1% + 10 16 

By substituting the successives values 1 to 10 of n, the pressures 
at the various divisions are obtained. 


The pressure at first division= ht =12°66 lb, per squere inch, 

Pressure at second division = bai ==11°93 Ib, per square inch, 
134°864 

Pressure at third division = a =11'28 Ib, per square inch, 

er 134'864 ‘ 

Pressure at fourth division = ~j5¢~ =10°7 Ib. per square inch, 
134°864 

Pressure at fifth division = j4.5, =108 tb. per square inch. 

34°8 

Pressure at sixth division = z ed = 9°7 Ib. per square inch. 

134°864 


= > = — = 

correspondents have used, and, to a man not acquainted with 
differential calculus, and also to some who have the fear of 
hyperbolic logarithms, quite as simple if alittle more roundabout. 
The ya at issue between your other correspondents and 2 
is, what is the average pressure in a second cylinder, having an 
area 1°65 times that of the first cylinder, the stroke of each 
cylinder being the same, and the initial pressure in the second 
cylinder being 21°661b. The high-pressure cylinder has an area 
of one square foot, and the low-pressure cylinder being 1°65 square 
feet. As the pressure in the low-pressure cylinder will vary as 
the swept through by its piston, it is simple enough to calcu 
late the average pressure. But we must take intb account 
the contents of the high-pressure cylinder which exists between 
the end of the cylinder and the piston at every part of the return 
stroke. I am supposing the pistons to be in the position shown in 
the diagram given by 2 in your last week’s number. For this 
purpose take the contents at every tenth part of the stroke in 
each cylinder, and compute the total contents of the two cylinders 
left at each tenth of the stroke as thus :—The area of the 
high-pressure cylinder being 1, and that of the low-pressure 
being 1°65 sq. ft., and the stroke of each being the same, the stroke 
may be left out in the calculations, and we may take the remainder 
on account of having fewer figures to work with— 











High pressure? _ ( 1, Low-pressure , 
cylinder } =) to cylinder , 0°000 

“90 + ( 165 = 1°065 

o | 30 + "330 = 1°130 

« 70 + | “495 = 1195 

£ > 60 + | 660 = 1:260 

“ “DO op S| *$95 = 1°325 

—} ‘40 + =} 990 = 1390 

4 “30 a 1) 1155 = 1°455 

“20 + = 11320 = 1°520 

10 + 1.485 = 1°85 

a 1,650 = 1650 


The method of obtaining the ap oe: tg the low-pressure cylinder 
corresponding to each part of the stroke represented by the above 
figures is obvious, and may be computed by the rule ef simple pro- 
portions thus, As contents of high-pressure cylinder = 1: to 
contents of high-pressure cylinder and low-pressure cylinder at 
each part of the stroke = say 1°065 : : 21°66 Ib. initial pressure : to 
corresponding pressure. The equivalent pressures thus worked 


out are :— 
Asli : 1°65 23 2166 lb. 21°55 Ib. 
Asl : 11130 33 21°66 Ib. 19°17 Ib. 
Asl 1195 $3 21°66 Ib. 1813 lb. 
Asi 1°260 23 21°66 Ib. 17°19 Ib. 
Asl 1°325 33 21°66 Ib. 16°35 Ib. 
Asl 1°390 33 21°66 Ib. 15°58 Ib. 
Asl 1°455 23 21°66 Ib. 14°89 Ib. 
Asl 1520 2: 21°66 Ib. 14°25 Ib. 
Asli 1585 33 21°66 lb. 13°66 Ib. 
Asl 1°650 23 21°66 Ib. 13°13 Ib, 


10) 163°90 Ib. 
Mean pressure 16°39 Ib. in low-pressure cylinder. 

It seems to me that this method enables one net only to obtain 
the average pressure, but also the actual pressure at every part of 
the stroke, and this is what is required very often in order to show 
the range of pressure throughout the stroke. This method gives a 
result agreeing with the statement of Q, viz., that the true ap- 
proximate pressure = 16°75 1b., which bears out the result arrived 
at by the above process. I certainly cannot understand ‘‘ Another 
Working Engineer” making out the average pressure to be 6°56 Ib. 
At the same time, the result arrived at by , by his method, 
seems to me to be calculated to give rise to a rather serious amount 
of error, viz., to the amount of 2°95 lb, even on his own showing. 
A difference of nearly 31b. on the square inch is, I think, a rather 
too large amount to be neglected in calculating the pressure on 
the large cylinder of a compound engine, being about 20 per cent. 
of excess on the true average pressure. In the above I have 
neglected all corrections qs to clearance, contents of steam 
passages, Xc, H. R. 

Bradford, April 9th, 1873. 





TESTING CRANES. 

Srr,—Your leading article under the above heading deals with a 
question upon which very little written information exists. The 
treatise in Weale’s series referred to is almost the only published 
work devoted specially to crane machinery, 

The definition given by you, ‘that a 5-ton crane is one that can 
be employed in lifting weights of five tons without risk of life, 
limb, or property,” is a concise expression of the best engineering 
practice, the only doubtful point being the ameunt of testing 
strain which will guarantee the crane’s ability to fulfil these con- 
ditions in ordinary work. The margin of strength, stability, and 
hoisting power allowed in testing a crane, over and above the 
ordinary working load, varies so much in the practice of different 
engineers that no apology is needed for introducing the subject 
into your columns. 

the instance which forms the basis of your article two sepa- 
rate dicta have been laid down: firstly, that a crane should be 
tested by subjecting it to the greatest possible dynamical strain 
obtainable from thé maximum working lead, and, secondly, that 
the test load should be from 100 to 200 per cent. above the ordinary 
working load. 

The test allowance made in some of the large cranes constructed 


Pressure at seventh division=—77-5>- = 926 Ib. per square inch. | #4 the Government dockyards is 50 per cent, above the working 


134864 


load, the figure thus obtained forming the basis of calculation 


Pressure at eighth division =~75.g = 8°87 Ib. per square inch. both for hoisting power and strength, the ultimate breaking strain 


1 « 
Pressure at ninth division = ne = 81 Ibfper square inch. 
134°864 


5, orafactor of safety of nearly 10 to1, compared with the work- 


a about six and a-half times the test load. Now, 65 x 1° 
ing load, This would allow a 5-ton crane a breaking load of 50 tons. 


Pressure at tenth division = 5 = 8°17 Tb. per square inch. mt in the case referred to the radius being 20ft., the height 
: 0 


Sum = 101°26]b. per square inch, 


Mean ms = 10/1261b. persquare inch. 


Whence the work performed, after the valve closes the steam dhasticity 


port, is for each square inch of area of piston 
= 10196 x nes x length of stroke, = 3989 length of stroke. 


tons, the 
The total work per sq {ach of piston per sttoke is = mean jected wi 
absolute x stroke, 


and is also equal to the sum 
of the work before work after cut off, or 


10297 x length of stroke x 3989 « length of stroke. 
t 
Mean absolute pressure = 10°297 + 3989 


intricate 


surely sufficient to prove that 
the ex on. is at 


I will continue 
"” 


ask for a le formula, as. asserted by grbanetit; 

if L had, should not have ticed an; i “2 i 

authority than a kcenhead working . N 

my formula as a final one; it is open to correction of 

Tus Excineer, who will, if there is any, e:ror, it 

out. Working 
Glasgow, March 31st, 1873. 


GINEER. 





Str,—Having noticed in your correspondence columns the | vendors’ Benevolent and Provident Institution have 





load from its extreme 
more 


generally ol at ‘tervals of 


; y correst; and to the necessarily li 7 
6 uaitll the catuart. la ptoved by some place gearing tas Bee ton. nee capable of raising a load of fifteen 


i Working friction 
n concl; Va hy en pa Titecone tis euatedtn 
tive 


an Vv 


be about 25ft., and that the distance the load falls, from 


application of the brake till it is brought to rest, be 5ft., then 
25ft. x5 tons = 125 foot tons and 


135 
5 
eof the weight through 5ft. Now, if the limit of 
the material—the structure being chiefly wrought iron 
—be as 1 to % compared with its ultimate strength, then h = 2 
«-v 
test load to which the crane could possibly be sub- 
uit risk of t deflection. 
From this it would obpee that lowering the maximum working 
eight is a very severe test indeed, and 
to érane than anything it is likely to encounter in 
k, as when bh the heaviest weight the brake is 
every iow feet. 
It is t the second test ssed by you would not be 


= 25 foot tons of strain due 


trying 


the structure as 


hois ting of the gearing. To 


rf hte i pee eaters Bee, severe 28 the first, the al ity attending its appli- 
filet wale of etan. ‘hie arly ruin by the more evils Vets des, stan ee 6 Sprading tte cppli 


luce much unnecessary weight and expense; 
new cranes sometimes amounting to 
of superfluous hoisting power is, 

, to be avoided, as prod ucing the temptation to excessive 
when at work, I trust that your able article may elicit 
J, Fortescue FLANNERY. 


r 
Vietoria-chambers, Londot, 8.W., April 9th, 1873. 


i 








Newsvaindons’ Bewkvoiext axn Provivent Insrirvtion.— 


We are requested to announce that the committee of the News- 


rer 


htai 





e 
various assertions made as regards the average pressure in the | consent of Albert Grant, Esq., to eee at their annual festival, 


linders alluded to by , I feel constrained to propose my solu- | to be held early in June, and a 
4 a manner differing from any that your be anticipated, 


tion of the question, 


4 


+h £, 
ing may 
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TO OORRESPONDENTS. 


answers received by us may be forwarded to their 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

G. U.— Wut not Ure's Dictionary, last edition, answer your purpose ? 

W. B. C. (Oneida Company, N.Y.)—Your suggestion is appreciated ; we 
shall act upon it. 

A Constant READER.— You will find illustrations of the Fairbairn boiler in 
our impression for April 19th, 1872. 

J. 8. (Woolwich).—Tue Encineer of February 14th, 1873, page 101; 
Messrs. Siebe, n, and Christy's system. 

G. P. K.—We cannot give you more particulars than you have in the-para- 

you The subscription is £198. per annum, payable in advence. 

J. T. M. B.—Probably the late Professer Miller's work will suit you. Itis 
in three volumes, price 15s., 218., and 248, respectively. The last edition 
published in 1872 by Longmans and Co. 

J. C. (Derby).—Your question is too general, and should be settled by a 
lawyer. Speaking broadly, you can do what you wish, provided you do 
not interfere with the rights of others equally interested in the river. Any 
civil engineer can help you to the choice of design. 

Distant SiaNaL.—Your question would, if answered by us, involve an 
amount of time and search that we can ill . You are in 
why not go to the Patent-office and do for yourself what you ask us to do? 
We are always glad to be of assistance to our friends, but you must see 
= our assistance should be reserved for those who cannot well help them- 
selves. 





PEARL BARLEY MILL. 
(To the Editor of the Engineer.) 

Srr,—Will any reader kindly inform me, through the medium of your 
valuable paper, the name or names of the manufacturers of the self- 
acting pearl barley mill. The favour would be greatly esteemed oy 

April 5th, 1873. i. 





THE TALLEST CHIMNEY. 
(To the Editor of the Engineer.) 

Srr,—In answer to the inquiry from your correspondent, ‘‘ North- 
Western,” I give the following extract from a paper on the “ Erection of 
Chimney Shafts,” which I was preparing to read before the Civil and 
Mechani Engineers’ Society this session, but owing to my absence from 
town was pelled to postp From a drawing and description now 
before me. supplied by Mr. W. Dunstone, of Glasgow, through my friend 
Mr S. Bolton, of the Engineers’ Staff, G.N.R., King’s Cross, London, I 
learn that the tallest chimney in the world is that erected for Mr. Joseph 
Townsend in 1859, at the Crawford-street Chemical Works, Port Dundas, 
Glasgow. Total height, 468ft.; from ground line to top of coping, 454ft. ; 
outside diameter at bottom of footings, 50ft.; ditto at surface of ground, 
$2ft.; ditto at top of coping, 12ft. 8in. It was designed and built by Mr. 
Robert Corbett, Duke-street, Glasgow. R. M. Bancrort. 

Nottingham, April 7th, 1873. 
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MEETINGS NEXT WEEE. 

METEOROLOGICAL SocieTy.—Wednesday, April 16th, at 7 p.m., the re- 
port of the proceedings of the M logical Conf. al : “On 
eee pew Form of Rain Gauge, ‘The Atmospileometer,’” by J. J. 
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IRONCLAD SHIPS. 

Ir appears to be certain that we are to havé a gun much 
heavier and more powerful than anything yet produced. 
What the precise weight of this weapon will be, whether 
50 tons or 60 tons, remains to be determined, but that it 
will be made and sent afloat, and that it will probably be- 
come the habitual naval gun of the first class, there can be 
no room to doubt. Now, if we can make such guns, it 
would be rash to assume that they cannot be made by 
other Powers as well, and it is quite certain that we have 














got no armour afloat which will resist them. There is 
practically no limit to the powers of a gun, but there is a 





very narrow limit to the weight of armour that can be 
carried, and this limit has been very closely approached in 
the Devastation. What her success as a sea-going ship may 
be remains to be proved. However t;it may be, 
it will not suffice to convince the scientific world that she 
will constitute a fair match for the guns that may be 
brought against her in a few years, All this is very 
old and true, but may be easily forgotten, and our object 
in writing now is to call the attention of members of Par- 
liament who are competent to speak on such matters, to the 
fact that there is good reason for believing that if 12in. of 
armour were properly bestowed upon a ip it would put 
the heaviest in existence at absolute defiance. 

We have urged this point before, and very few words 
will suffice to explain what we mean. It is generally ad- 
mitted by naval men that little is to be feared from shot; 
shell constitutes the terrible weapon of attack. If it were 
possible, however, to explode shells before they get 
nearly through armour plating, they would do very little 
mischief indeed. Let us, then, so dis our armour 
that shells shall always be exploded while still without 
the true ship. To do this it is only necessary to 
divide say 9in. of armour into two plates each 4}in. 
thick. The first one is to be disposed in the 
usual way on the outer surface of the hull; the second 
to be pe about 8ft. in board. The .space be- 
tween the two plates could be utilised in various ways. 
In action the first plate would explode every shell that 
struck it; nothing but fragments would be left to get 
through the second plate, if they could. It is a remarkable 
fact that the truth or fallacy of this line of reasoning has 
never been tested by any experiment worth the name, 
although the cost would be practically nothing. We 
earnestly wish that some one, when the Navy Estimates 
next come on for consideration, would urge this fact on 
the Government, and endeavour to obtain a crucial test of 
the value of a system of construction which promises to 
reinstate armour in the position which it held when the 
heaviest gun we had afloat weighed but 95 cwt. 

PORTABLE ENGINES. 

Tue eighth volume, second series, of “‘ The Journal of the 
Royal Agricultural Society,” to the great disappointment 
of many engineers, did not contain the judge’s report on 
the trial of engines at Cardiff. The ninth volume, not long 
published, es up for the deficiency in its predecessor, 
containing, as it does, a complete report of these trials, 
which possesses no little interest. Most of the work has, 
however, been done by Messrs. Eastons and Anderson ; 
what they have to say taking the form of elaborate tables, 
which we shall reproduce in another impression. The de- 
scription of the engines, however, and the conclusions 
drawn, are evidently principally from the pen of Mr. 
Bramwell, and are remarkable for the lucidity of expression, 
clearness of reasoning, and power of drawing deductions, 
for which Mr. Bramwell is celebrated. We encounter now 
and again, too, little touches of that humour which those 
who have the pleasure of acquaintance with Mr. Bramwell 
know that he possesses in no ordinary degree. Instance 
the following :— 

“* A barrister lately said to the same writer of this report, ‘ You 
surely do not mean to tell me that you do not know what a horse- 
power is, you, that have been a mechanical engineer all your life !’ 
The answer given was,—‘ Indeed, I do not ; there is a difficulty in 
the outset. What sort of horse-power do you mean?” 

*** Why, I mean a horse-power,’ 

***T know you do; but ot are five kinds of horse-power,’ | 

*** Five kinds! impossible ; it can’t be.’ 

*** But there are: I will give you the names and the nature of 


them. 

***(1st.) The real horse-power—the power of a horse, estimated 
to lift 22,000 1b. 1ft. high per minute. 

***(2nd.) That which in James Watt’s time was called the 
nominal horse-power—a horse-power of 33,000 1b. raised 1ft. high 
per minute, which power he gave to all his early engines, so that 
the purchaser, having one-and-a-half times the power of a good 
horse, should not be in a position to complain of the engine as 
inadequate. 

“*This term lis now 1 founded with the 
commercial horse-power, and the name theoretical horse-power is 
substituted to represent the received scientific horse-power of 
33,000 foot-pounds, 

“* *(3rd.) The gross indicated horse-power. This is the whole 
power developed on the piston of the engine, without 1? deduc- 
tion for friction, which power divided by 33,000 gives the gross 
indicated horse-power. 

“**(4th.) The net indicated horse-power. This is the same as 
the foregoing, minus a certain allowance for friction. 

= (oth.) he commercial, or, as it is now,frequently called, the 
nominal horse-power. _ This is the horse-power about which no 
two persons can P 

“Such are the obstacles that beset men acquainted with the 
subject when ‘they endeavour to question, while, as 
before mentioned, those who have not that acquaintance see not 
the slightest we, in dealing with the matter. 

** As an example of this, an enthusiastic bystander rushed up to 
one of the stewards at Cardiff, to point out the gross unfairness 
of the trials, because an exhibitor was working an 8-horse engine 
at a greater power than 8-horse on the brake. This gentleman 
was not a manufacturing engineer, and we need hardly say he 
was not a purchaser of steam engines. The purchaser, no doubt, 
would wish to be delivered from such a solver of the commercial 
horse-power difficulty.” 

It is unnecessary to follow this report by detailing the 
names of exhibitors and the descriptions of the engines. It 
is more to the purpose to consider what the judges and 
engineers have to say concerning the conditions of trial 
and the results obtained. 

The first object of the Royal Agricultural Society 
appears to have been to settle what a nominal horse-power, 
as the term ‘is applied to portable engines, really means. 
The judges do not appear to be at one with the Society in 
this matter ; at all events the report before us criticises 
i. sharply the rule laid down at Cardiff for rati 

orse-power. This rule ran, as many of our readers 
remember, as follows: “ The nominal power of the engines 
entered for trial will be taken at one-third the indicated 
power, at 601b. boiler pressure, cut off at three-fourths 
stroke, and the —- the fly-wheel running at 1884ft. 
per minute.” i is based on the strap speed re- 
quired for driving thrashing machines, and is equivalent 
to saying that the purchaser shall get about three times 
the nominal power out of his — It has nothing to 
do with length of stroke or fly-wheel diameter, and is so 











far imperfect; but it shows, nevertheless, a considerable 
knowl of the state of the portable engine trade. The 
power, all, resides in the boiler, not in the cylinder, 
and an attempt to put in for trial an engine as of 8-horse 
power, with a large cylinder, a long stroke, and a small fly- 
wheel, would defeat itself, because the boiler would not 
supply steam to maintain the velocity unless it could really 
work the engine, under the conditions, to 24-horse power. 
After all, the power must be applied by the fly-wheel rim 
along the strap, and so e &, the P ne is there, it 
matters very little indeed what the dimensions of the 
cylinder or the | of stroke may be; so that while we 
consider the conditions laid down as being fairly satisfactory, 
it is certain that the rule provides that sufficient power 
shall be supplied in proportion to the nominal rating. If 
there is more, the purchaser will not complain. On this 
question of nominal horse-power Mr. Bramwell has been 
in communication with two engineering societies ; one he 
tells us himself is the Institution of Naval Architects, the 
other—it is no breach of confidence to say—is, we believe, 
the Institution of Mechanical Engineers; but up to the 
present time neither body has come to any conclusion as 
to what relation the term “nominal horse-power” shoul 
bear to the real horse-power of an engine. he wy a 
which we have quoted above from the report before us 
supplies an admirable commentary on the existing position 
of the whole question. 

Following up a suggestion contained in last year’s report, 
the judges endeavoured to obtain the temperature of the 
escaping gases in the smoke-box. In this they were not par- 
ticularlysuccessful. Enough was done, however, to show that 
very little heat went to waste up the chimney. The report 
on this point draws a very favourable comparison between 
the results obtained with the engines tried at Wolver- 
hampton and those tested at Cardiff, but we submit that 
this comparison is unfair. It is no proof whatever that 
because better results were obtained at Cardiff than at 
Wolverhampton, there has been decided progress, The 
engines tested at Wolverhampton were one and all self- 
propellers, Those at Cardiff, which took a good place, were 
“racers.” We never yet met with a “racing” traction 
engine, and our experience has been tolerably extensive. 
In point of fact no comparison can be drawn between the 
two classes of engines tested in 1871 and 1872. The best 
result obtained at Wolverhampton was with one of Aveliny 
and Porter’s ordinary traction engines, which evaporate 
at the rate of 9lb. from 212 deg., while Clayton and 
Shuttleworth’s engine at Cardiff evaporated at the rate of 
11°831b. from 212 deg., being the best result obtained in the 
trial. 

The report strongly recommends the use of quick-run- 
ning governors with springs, or of those which cross the 
arms, on the principle so ably embodied by Mr. Head, of 
Middlesbrough, in his governors; and there is no question 
but that the recommendation is sound. We are surprised 
to find that there is no condemnation of the string and 
weight affair _— to the competitive engine of Messrs. 
Clayton and Shuttleworth—a device which, however in- 
genious, is quite unsuitable for ordinary practice. The 
report tells severely against this firm for the manner in 
which the indicator attachments were fitted. Practically 
the pipes were no larger than knitting needles in the bore; 
and the result was that, if judged by the indicator 

the engine, instead of taking a first prize, would 
not have even taken second place, the power, as shown by 
the indicator, being much less than that developed on the 
brake. The report concludes with a strong recommenda- 
tion that some system of mechanical firing should be used, 
and contains a well-deserved tribute to Mr. Moody, who 
fired the Reading Ironworks engine, which we reproduce 
ur encourager les autres:—“As is well known to the 
readers of this journal, the management of the engines 
during trial is confided by the exhibitors to men of great 
ability and experience in the art of driving; but among 
them the driver of this engine (the Reading Ironworks 
Company’s) is entitled to a very high rank, and certainly 
nothing could exceed the steady, earnest, and unflagging 
attention which he devoted to his work.” 

We may be oned, we hope, if we devote a little special 
consideration to the case of the two engines which took first 
and second prize, as that case is stated in the report before 
us, Our readers are all aware that during the first trial 
the Reading Ironworks’ engine beat Messrs. Clayton and 
Shuttleworth’s engine by about half a minute, mechanical 
time. The judges, instead of pursuing their usual prac- 
tice, and dividing the first prize, wished the competitors to 
run again. To this the y Teo firm consented. The 
Reading Company, however, could not run again as their 
driver had taken cold and was unfit for work. We have 
now the precise results of the three trials, that is to say, 
one with the Reading Ironworks Company’s engine, and 
two with Messrs, Clayton and Shuttleworth’s, before us, 
from which we gather the following facts :—During 
the first run, essrs, Clayton and Shuttleworth’s 
engine, loaded to 14-horse power, at 110 revolutions, made 
32,042 revolutions, with 196 Ib. of coal. The actual run- 
ning time was 4h, 47min., the actual revolutions being 
111°641 per minute, so that the actual exceeded the calcu- 
lated power by a small percentage. In order to make 
32,042 revolutions, the boiler evaporated 2319 lb. of water 
from 212 deg. 

The Reading Company’s engine ran against a brake load 
of 17-horse power at 140 revolutions per minute, and made 
in all 40,826 revolutions on 238 Ib. ef coal. The actual 
running time was 4h. 55$min., and the actual revolutions 
were 138°2, instead of 140, so that no advantage was 
derived from over running. Now, during the first trial 
the Lincoln engine used, as we have said, 2319 Ib. of water, 
or 33 1b. per brake horse-power; the wey | engine used 
as nearly as possible 2500]b., or 29°2lb. per brake 
horse-power per hour, from which it appears that as re- 
= the use of steam the Reading engine was very much 

tter than the Lincoln engine. In the second trial of the 
Lincoln engine the Reading engine was beaten. The total 
number of revolutions was 33,117. It was generally under- 
stood at the time of the trial that this circumstance was 
due to the fact that the evaporation of the boiler was 
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little better during the second trial than it was during the 


| 


or for the alteration of an old engine. The question, then, 


first. It appears from the report before us, however that | presents itself in this form :—Will a result as accurate as 
the evaporation was, in truth, a little less instead , that obtained by the calculation of an indicator diagram in 


of a little greater during the second trial, the whole 
weight ef water evaporated being 2314]b. or five pounds 
less, the consumption of water per horse per hour 
amounting to 31°7 lb. only. Now the running conditions 
were precisely the same during both trials. The cut off 
was unaltered. The friction of the engine, which had been 
well worked at home before it came to Cardiff, was un- 
altered. There is but one possible explanation of the ano- 
maly, which is, that the friction brake on the second day 
required less power to work it than it did on the first, and 
this solution is sufficient to upset the entire theory of the 
brake, and to render it a most unreliable test. There the 
facts stand, however; and those who are best acquainted 
with the steam engine will best comprehend how great a 
difference is represented between the efficiency of two 
engines, using 31°7 Ib. and 33 1b. of steam per brake horse- 
power per hour. It would extend this article beyond rea- 
sonable limits if we were to pursue this subject, but we would 
invite the attention of engineers to the question. As the 
facts stand, there is no escape from the conclusion that 
the brake required less power to work it on the second 
trial than it did on the first in the ratio of about 32 to 33. 
Small, as it may be urged, this difference was, it sufficed to 
give the first prize to an engine which, as far as the use of 
steam was concerned, was much worse than its rival. 

We cannot help pointing out an error concerning the mean 
speed of the Lincoln engine as given in the tables. We find 
it stated that the speed of this engine was during the first 
trial 115°1 per minute. The true mean speed should be 
deduced by dividing the whole number of revolutions 
by the actual running time in minutes. Now, during 
the first trial the engine made 32,042 revolutions, 
and the actual running time was 287 minutes, and 
32,042 
. ee = 111°65, while we find it put down in the report 


as 115°1. During the second trial the engine made 33,117 

. - 33,117 . 
revolutions in 294 minutes, and 8 = 112°6, and this 
is the speed given in the report. Possibly the error 
concerning the first run is a misprint. As regards the 
Reading engine, we find it made 40,826 revolutions in 
40,826 


2955 = 138'2 nearly as stated in 


295°5. minutes, and 


the table. 

In conclusion, we would call attention to the very high 
evaporative efficiency of the boiler of Messrs. Davey, Pax- 
man, and Davey’s portable engine, which evaporated 
11°02 Ib. per pound of coal, from 212 deg. This duty 
nearly approximates to that of the very best boiler in the 
yard—Messrs, Clayton and Shuttleworth’s—but it was 
obtained with a total heating surface of 21 square feet per 
nominal horse-power, and 14°3 square feet per actual horse- 
power on the brake, as against 27°5 square feet per 
nominal horse-power, and 15°7 square feet per actual horse- 
power on the brake in the case of the Lincoln engine. The 
fact bears high testimony to the efliciency of the Paxman 
tubes with which the fire-box was fitted. It is to be 
regretted that the feed-water heater of this engine only 
raised the temperature to 186 deg. The boiler was very 
nearly as efficient as that of the first prize engine, and the 
consumption of steam per brake horse-power per hour 
was but ‘8 of a pound more. Bearing in mind these facts, 
and also that a tight bearing did much mischief during the 
first half hour of the run, it will be seen that this, 
the first racing engine ever built by the Colchester firm, 
very nearly approached in efficiency the best engine that 
Messrs. Clayton and Shuttleworth could turn out. The 
facts are not ours; they are those the judges report. 








COMPOUND ENGINES. 
(Concluded from page 199.) 

PLAUSIBLE, however, as this line of reasoning may appear 
at first sight, a very little examination will show that the 
results to be obtained from its application in practice are 
essentially incorrect. Thus, if we write 

065 + hyp. log. 0°5 X 21°661b. 
1°65 

we obtain 15°1 Ib.as the mean pressure, which is over 
1:65 1b. too low. What we have said, however, affords a 
clue to a method of calculating the mean pressure in a low- 
pressure cylinder, which is so excessively convenient that 
it only requires to be known, we believe, to insure its 
general adoption. Although the multiplication of unity 
by the ratio the cylinder capacities will not give us a cor- 
rect constant to add to the hyperbolic logarithm of the 
ratio, it is very easy to calculate a set of constants for those 
rates of expansion most frequently met with. These con- 
stants can then Le combined with a table of hyperbolic 
logarithms, or committed to memory without any very 
considerable intellectual effort. Once possessed of these 
figures, the determination of the mean pressure in a com- 
pound engine becomes the simplest and easiest matter ima- 
ginable—very different indeed from the formidable inves- 
tigations of our correspondent, “A Working Engineer,” 

Ve give below, as an example, a table of constants for four 
‘lifferent ratios of expansion. To use this table, multiply 
ihe initial pressure in the large cylinder by the constant, 
und divide by the ratio of expansion. The quotient is the 
pressure required, We shall now pyoceed to explain how 
the constants are calculated; but before doing so we may 
stop to point out that the error involved in taking unity 
iustead of a fraction of unity represented by the ratio of 
the capacities of the cylinders, is not nearly so great as 
appears at first sight, as the true constant to be added to 
the hyp, log. of 1°65 is much greater than 0°65, as will be 
seen presently. , 

In calculating a table of constants such as we speak of, 
it is first necessary. to determina how, much. accuracy is 
really required. The only useful purpose which can, be 
yained by ascertaining the mean pressure by calculation, 
is that it enables us to proportion the dimensions of the 
cylinders in preparing the design either for a new engine 


| 





the ordinary way suffice, or do we require something nearer 
the truth? The ordinary peste method of calcu- 
lating an indicator diagram is essentially inaccurate, usually 
giving a pressure in excess of the true pressure, however 
carefully the work may be done; and if this will suffice no 
hyperbolic logarithms are required to obtain the theoretical 
mean pressure in a compound engine. It can be got at 
once by adding the initial and terminal pressures in the 
large cylinder together and dividing by two; and it is 
certain that this method, inaccurate as it is, will give a 
result which represents the true theoretical pressure quite 
as correctly as any diagram subsequently taken when the 
engine is at work, and, calculated by the ordinary system, 
represents the true actual pressure. If we require more 
accuracy, then let a theoretical diagram be constructed on 
the principle that the pressures will vary in the inverse 
ratios of the pe occupied by the steam, and let the 
mean pressure be calculated from this diagram by Simp- 
son’srule. From the result so obtained it is easy to deduce 
a constant which will apply to all pressures worked at the 
precise grade of expansion for which the constant has been 
calculated. In the preparation of such a diagram it will be 
found convenient to make the terminal pressure always the 
same, and a multiple of ten, and to divide the diagram 
into ten spaces by eleven ordinates, numbered from 0 to 
10, the first and last ordinates representing the initial 
and terminal pressures. The annexed diagram has been 
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prepared in this way, and we append the calculation in full 
for the guidance of such of our readers as are not familiar 
with Simpson’s rule, which runs thus:—To the sum of 
the extreme ordinates add four times the sum of the odd 
ordinates and twice the sum of the even ordinates, the 
result divided by three times the number of spaces gives 
the average pressure for the whole diagram. The ratio of 
expansion is two, that is to say, steam flows continuously 
from a high-pressure cylinder into a low-pressure cylinder 
of twice the capacity. The terminal pressure is of course 
half the initial pressure, and is taken as being 100 1b. The 
stroke is divided into ten spaces. The volumes for each 
space will then be 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, and 
the pressures, being in the inverse ratios of the spaces, 
will be 2001b., 1901b., 180 1b., 1701b., 160 Ib., 150 Ib., 
140 Ib., 130 Ib., 120 1b., 1101b., 100 lb. ~Then— 
200 + 100 = 300 sum of extremes 

3000 four times sum of odd ordinates 

1200 twice sum of even ordinates 

4500 

—— = 150 Ib. average pressure through- 

30 

out the stroke. 

It would be waste of space to show how a constant can 
be derived from the preceding calculation, which, taking 
the place of a hyperbolic logarithm, gives the mean pres- 
sure for any initial pressure, the ratio of expansion being 2. 
That constant is 1°47. To use it for any initial pressure, 


., “47 
say, 25lb., write <2 tks = 1837lb. The existence of 





port space and clearance in the real engine will affect the 
result very little, provided the loss due to it is subtracted 
in the first instance from the initial pressure in the low 
pressure cylinder, Of course the back-pressure due to im- 
perfect vacuum must be subtracted from the average 
ressure. The following table gives the constants, calcu- 
ated, like the foregoing, for four ratios of expansion. It 
must be clearly understood that they apply only to the 
low pressure cylinders* Let R = ratio of cylinder 
capacity, und C = constant. Then 
Sie ..Cc=i1m 


B=30 ...C=}47 
R=25 ...C=1°70 
R=30 ...C=195 


To render the use of these constants as simple as possible 
they have not been carried beyond two places of decimals. 
The results obtained by the use of these constants will be 
found substantially sufficiently accurate for all practical 
purposes, and it is obvious that a table can be prepared, if 
necessary, for every conceivable grade of expansion, and 
possessing any degree of accuracy that may be deemed desi- 
rable. 

We have now explained as fully as lies in our power the 
reasoning on which all that we have written about “Means 
of Reducing the Consumption of Fuel by Old Steam Engines” 
was based, and we have supplied a very simple though 
minutely accurate solution of a problem which gives no 
small trouble to many engineers. To afford a means of 
comparing the accuracy of the different systems of esti- 
mating the power of a compound engine which have been 
referred to in the course of the present article, we append 
the following examples of their application:—We shall 
call the system of calculation we adopted in the first 
instance A; that by “ Constants” B; that of “ Another 
Working Engineer” C; that by the indicator dia- 

m D; and that which refers all the power to the 
cylinder E. The area of the small cylinder is 
assumed to be one square foot as before, that of the large 
cylinder 1°65 ,square feet; the piston part 200ft.. per 
minute, the absolute initial pressure 65 lb., the vacuum 
to be perfect, and the cut-off to take place at one-third the 


* For an elaborate mathematical investigation of the laws determining 
the pressures in compound engines with an intermediate receiver the 
reader is referred to ‘* Nayal Science” for April, 1873. 


stroke in the small cylinder. Then we have by method A: 
For the small cylinder 1 + hyp. a x 69 — 45-471b, 





For the large cylinder 1_+ hyp. log. 5 x 21°66 — 19.7), 


1°65 
The power developed in the small cylinder will be 
144 x (45°47—19°7) x 200 _ 23-4 
33,000 engl 


loped in the large cylinder will be =? 





The power deve- 


6 x 19°77 x 200 _ 
33,000 
28°2, and the whole power of the engine will be 50°6-horse 
power, 
By method B we have -—* ach so __ 
25°3-horse power for the small cylinder, and for the large 
¢ 927-4 ° 
cylinder we have 7°! oxo = 24°2, and the 
- , 
total power is 49°5-horse power. 


144 x 45°47 x 200 
B nee —— ——————— os OS" f 
y method C 33,000 36°66 for the small 
237°6 x 6°56 x 200 
33,000 
power, and the total horse power will be 46:07. 

By method D we have, for the small cylinder, 
Mas x (iNT — 2608) x 200 
33,000 
2376 x 16°62 x 200 
33,000 

power being 46°98-horse power. 
By method E we have the ratio of expansion, being 4°95 — 
1+hyp. log. 1°599 x 65__ .,. 237°6 x 34:12 x 200 
eh, ni 
495 33,000 
= 46:1. For the purpose of comparison we have thrown 
the results into the following table :— 


cylinder, and for the large = 9°41-horse 





= 25'17-horse power, and for 


the large cylinder = 21°81; the total 











Method. Small cylinder. | Large cylinder. | Total horse-power. 
A 22°40 | 28°20 50°60 
B 25°30 | 24°20 49°50 
Cc 36°66 } 9°41 46°07 
D 25°17 | 21°81 46°98 
E ” 46°10 46°10 











We believe that the foregoing figures testify conclusively 
to the fact that we committed no very grave error in 
assuming that the action of the steam in the large cylinder 
would be so nearly that which would take place without 
compounding, that we might, to simplify our calculations, 
regard them for the purpose in hand as being nearly iden- 
tical. Of course on this point opinions will differ. Some 
persons will hold that for all purposes minute accuracy is 
essential. That all engineers are not so hypercritical 
does not, we believe, require proof. In conclusion, a word 
of apology is due to such of our mathematical readers as 
may chance to peruse this and the preceding articles for 
the form which we have given to the equations. Of course, 

1 + hyp. log. 5 x 21°66, 
1°65 
for example, should be written 
(1+ hyp. log. 1°65) x 21°66. 
1°65 

We wrote the equation as we did deliberately and of set 
purpose, because we have always found that brackets con- 
stitute stumbling-blocks in the way of those who know 
nothing of algebra; and because endless confusion would 
have arisen in the minds of such readers had we written 
hyp. log. 1°65 instead of hyp. log. 5. Q 








INSTITUTION OF NAVAL ARCHITECTS. 


Tue meetings of the fourteenth session of the Institution of 
Naval Architects were held on the 3rd, 4th, and 5th of April in 
the hall of the Society of Arts, John-street, Adelphi. The open- 
ing meeting was presided over by the Right Hon. Sir John 
Somerset Pakington, Bart, M.P., President of the Institution, and 
most of the leading shipbuilders and engineers, besides many dis- 
tinguished naval officers, were present on the occasion. Mr. C, 
W. Merrifield, F.R.S., the honorary secretary, commenced the 

apes by reading the report of the Council, which was as 

ollows :— 

‘*The Council are glad to be able to pet that the finances of 
the Institution are in a sound and satisfactory condition. The 
balance brought forward at the commencement of the current year 
was £618 11s. 7d. Of this £373 14s. 11d. has since been paid in 
discharge of liabilities then outstanding ; and, after payment of 
all the debts incurred last year, there remained a balance of 
£244 16s. 8d. towards future expenditure, in addition to the 
ordinary income of the Institution. An application was received 
last year from the Board of Trade, asking for the advice of the 
Council of the Institution as to the standard to be adopted for the 
nominal horse-power of marine steam engines. A committee was 
appointed to consider the subject, and upon their report a reply 
was made to the Board of Trade. The correspondence is printed 
in full in the last volume of ‘ Transactions.’ 

‘The Council have heard with much satisfaction that a large 
and comprehensive scheme for the higher education of the navy 
has been decided upon, and actually begun, at Greenwich Hospital. 
The Royal School of Naval Architecture and Marine Engineering 
at South Kensington will cease to exist as a separate institution, 
and will henceforth form a part of the Royal Naval College at 
Greenwich. The Council are glad to understand that it is proposed 
to admit private students (being English subjects), and they hope 
on terms not inferior to those on which they are now received at 
South Kensington. They trust that the education of students of 
naval architecture and marine engineering will be as successfully 
and thoroughly carried out in the newer and larger scheme at 
Greenwich as it has been in the previous schools, and they hope 
that the closer connection between naval architects, marine engi- 
neers, and naval officers, which will be brought about by their’under- 
going instruction together, will react advantageously upon all three 
professions. 

“Tt will be in the recollection of most of the members and 
associates that the Institution has always taken a keen interest in 
the safety of ships at sea; and that, in consequence of a resolution 

by the general meeting in 1868 the Council took the subject 


into special consideration, and after uent meetings presented a 
special report to the general meeting in 1869. They also urged 
upon the ident of the Board of Trade the appointme it of a 

ission to investigate the question of safety of ships 


Ro: 
= _At that time, however, the Goyernment did not think 
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of the Institution 
an address praying her Majesty to issue such a Commission ; but 


without success. The Counoil are happy to find that a Roya 


























Aprit 11, 1878. 


THE ENGINEER 


223 








> 





Commission upon this important subject has been issued, and that 
this Institution is represented on the Commission. The Council 
earnestly trust that this carrying out of a policy originally 
suggested by themselves will result in a saving firstly, and above 
all, of human life, and secondarily of valuable property, and they 
are not without hopes that it may indirectly contribute to the 
advancement of naval architecture and marine engineering both as 
sciences and arts. ’ ? 

“The Council have to —- the loss by death of four of their 
number:—The Right Hon. T. Lowry Corry, Vice-President of the 
Institution, and some time First Lord of the Admiralty; Mr. 
Andrew Murray, C.B., and Mr. Luke, of the Admiralty, members 
of Council; and Professor W. J. Macquorn Rankine, Associate 
Member of Council. The Council are assured that the Institution 
will share their regret at the loss of these eminent and respected 
gentlemen.” 

The following gentlemen were then elected members of the 
Institution:—Mr. Edwin John Atkinson, naval architect to Messrs. 
J. and G. Rennie; M. Emil Bertin, naval architect in the French 
Navy; Mr. Walter Brock, of Messrs. Denny and Co., Dumbarton; 
Mr. H. E. Deadman, H.M. Dockyard, Devonport; Mr. Napoleav 
J. B. Level, Chief Constructor of the Brazilian Imperial Navy; 
Mr. Alfred D. Lewis, shipbuilder; Mr. B. Martell, Chief Surveyor 
Lloyd’s Register of Shipping; Mr. Thomas Morley, overseer for 
Mr. E. J.. Reed; Mr. Niel MacDougall, Controller’s Department, 
Admiralty; Mr. Richard Rainage, manager to Messrs. W. Denny 
and Brothers; Mr. William Rennie, consulting naval architect; 
Mr. James Edward Scott, naval architect to Messrs. Scott and Co., 
Greenock; Mr. John A. Stockwell, shipbuilder; Mr. S. J. Pope 
Thearle, extra draughtsman in the Controller’s Department, 
Admiralty; and Mr. Philip Watts, of the Controller's Department, 
Admiralty, 

The following additions were then made to the list of officers of 
the Institution :—As Vice Presidents—Admiral Houston Stew- 
art, C.B., Controller of the Navy, and Mr. Barnaby, Chief Naval 
Architect of the Royal Navy ; as Member of Council—Mr. Bernard 
Waymouth, of Lloyd’s Register ; and as Associate Member of 
Council—Sir James Ramsden, Kt. ‘ 

Then President ,then pr led to deliver his opening address, 
which we have not space to reproduce. He began by referring to 
the death of Mr. Corry, Professor Rankine, and Mr. Andrew 
Murray, all members of the Institution, and then spoke at some 
length on the movement set on foot by Mr. Plimsoll. He then 
turned to Mr. Barnaby’s paper on the Devastation, which he was 
certain would be heard with great interest, and concluded by 
stating that at the council meeting on Thursday morning it was 
moved by Mr. Reed, and seconded b Sir John Hay, that the fol- 
lowing resolution should be adopted, and it was adopted unani- 
mously :—*‘ That in consideration of the valuable services for ten 
years of the honorary secretary, Mr. Merrifield, £200 should be 
voted to him bythe council from the funds of the Institution, and 
that the members and associates be invited to enter into a sub- 
— to present him with a testimonial in a more permanent 

orm,” 

The address was warmly applauded. The reading of papers 
then commenced. We have reproduced some of them most likely 
to interest our readers, 


THE DEVASTATION, THUNDERER, FURY, AND 
PETER THE GREAT.* 


By Mr. N. BARNABY, Vice-President and Chief Naval Architect of 
the Royal Navy. 

Ir I might consider the Devastation and Thunderer as having no 
political history, and if there were*no controversies arising out 
of changes in the personnel at the Admiralty during the time they 
have been building, I should come before you this morning with 
much more pleasure than I do. My object is simply to describe 
these two ships as they are to an audience capable of appreciating 
what is good in the ships, and of forming a sound judgment as to 
their sea-going qualities from the facts which I shall lay before 
them. I shall endeavour, therefore, to speak of the ships as if 
they had no history, as if I did not know whether they were de- 
signed under a Liberal or Conservative Administration, or whether 
the Controller and Chief Constructor of the Navy in February, 
1869, when the ships were commenced, did not still hold their 
posts. Whoever else may, or may not, be responsible for them, 
there can be no doubt as to my responsibility. I was an Assistant 
Constructor of the Navy, intimately connected with the design in 
its earliest stages, and I am the chief professional adviser o the 
Board of Admiralty to-day. While, Fan ig what I shall say 
may be open to suspicion of prejudice in favour of the ships, I may 
be assumed to be in full possession of all that can be known about 
them. Occupying this position, I felt that I ought not to let 
these meetings pass without giving to the members at least a 
word or two from the point of view of the naval architect 
upon ships which are exciting so much public interest. With 
this object I want to direct your attention, first, to the two 
sister ships which are lying at this moment in Portsmouth 
Harbour—the Devastation and the Thundeier. Their hulls, 
engines, boilers and magazines, are protected by 12in. of armour 
on the sides, by 3in. of armour on the low deck, and by Gin. of 
armour on bow and stern bulkheads in the hold. Each ship 
carries four guns, each capable of firing shell and shot weighing 
700 Ib. each, at a velocity equivalent to about 900 miles an hour. 
These guns are protected at the breastwork and above it by at 
least 12in. of armour, the faces of the turrets by l4in. The 
deck forming the glacis of these guns, which is 11ft. out of the 
water, is protected by 2in. of iron beneath the oak. The trial of 
one of the ships at the measured mile, at her deep sea line, has 
shown that = has a speed of one and one-third knots over 
that which was estimated (13°840) ; and that she will reverse the 
course at full speed in one minute twenty-six seconds. The 
passage of the other from Pembroke to Portsmouth has shown 
that the low hull and the absence of rigging are likely to admit 
of the maintenance of high rates of speed with ease against head 
winds. ‘To naval officers, who known the ships, I would put this 
question—“‘ If you were ordered to proceed to the Mediterranean 
to meet'as an enemy one or more of the great European Powers, 
what ships out of the whole navy would you choose to fight in— 
remembering that the Devastation and Thunderer have never been 
tried at sea?’ I am sure the answer would be—‘“‘ Never mind the 
sea trials, I will make them; let me hoist my flag on the signal- 
staff of the Devastation or the Thunderer, and woe betide the 
hostile ship that comes within my reach.” I appeal confidently to 
the naval officers present to say whether this would not be their 
answer. Comparing them with the Minotaur, the Monarch, the 
Hercules, or the Sultan, no one here is likely to dispute their 
superiority for. an engagement in the Channel, in the Mediter- 
ranean, or the Black Sea. Yet, as a matter of first cost, these 
ships, exclusive of artillery and stores, will not reach the cost of 
the Minotaur by £140,000, nor the the cost of the Monarch or 
Hercules by some.£40,000; and they will be fought by half the 
number of men. Thee facts alone justify the existence of these 
ships; and may I not say that all Englishmen, whatever political 
or Lagicnyg Reet eben of view may divide them, are glad to know 
that the tation and, Thunderer are added to the English 
navy. If the fiery ordeal of war were before them, no other ques- 
tions than those I have referred to would be considered, and the 
ships would command public favour. But although I am most 
anxious that the navy and the countty should share the confidence 
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| and the amount over 14°000 foot tons, as it now is at the deep 


seabity of the ship to cross the Atlantic has also been con- 
sidered ; but the primary object, and that in view of which the 
qualities of the design have been regulated, is that of fitness for 
engaging the enemy’s ships and squadrons in the British Channel, 
the Mediterranean. and other European seas,” To fully satisfy 
these conditions it is necessary to consider the capability of the 
ship to cross the Atlantic. Let us, therefore, look a little more 
closely into those novel features of the ships, which may cause 
distrust in some minds as to their behaviour in an Atlantic gale. 
First, then, as to freeboard. The ships are distrusted because 
they are said to be low freeboard monitors ; and that type of ship 
which was once held up-to us as a pattern of all that was admir- 
able is now out of favour, Well, the answer is, they are not low 
freeboard ships or monitors at all, A monitor is a vessel which, 
with about 1 tons of bulk under water, has about 150 tons, or 
less than one-tenth, out of water. A low freeboard ship, such as 
the far-famed Miantonomah, has from two to three feet freeboard, 
right fore-and-aft, and, with a bulk of about 4000 tons under 
water, has about 1000 tons out of water, or about one-fourth. 
Yet of these ships we were told in this room, seven years ago, 
that when a heavy gale came on just after the American fleet had 
assembled for the bombardment of Fort Fisher, the monitors 
(with an out-of-water bulk one-tenth of their under-water bulk), 
rode out the gale quite as well as the broadside vessels, and 
were the only vessels in the fleet which did not drag their anchors. 
We were told with regard to the larger vessels with from 2ft. to 
3ft. freeboard, that one of them got into a very heavy and confused 
sea, with the waves 30ft. high. Referring to this occasion Com- 
modore Rodgers said, we were then informed — “ During the 
heaviest of the gale I stood upon the turret and admired the 
behaviour of the vessel. She rose and fell to the waves, and I 
concluded then that the monitor form had great sea-going quali- 
ties.” This being so, there can surely be no just ground for alarm 
on account of lowness of freeboard, when the bulk of out-of water 
ship is not one tenth, or even one-fourth, but is nearly one-half 
of the under-water ship; and this is the case in the Thunderer 
and Devastation. To confirm us on this point we iiave the case 
of the Abyssinia and Magdala turret ships, which made the 
passage to Bombay in the winter of 1870-71. In them the bulk of 
out-of-water ship was only one-third of that under water, and the 
height of freeboard was only 34ft.in one ship and 2}ft. in the 
other right fore and aft. I may refer you also to the rule as to 
freeboard adopted by the counsel of this Institution in 1867, accord- 
ing to which the Devastation should have 7ft. 9}in, freeboard. 
These ships will have 20}in. more than this for their average free- 
board, and there will not be one single opening at this height, or 
even at twice this height. The lowest openings are, in fact, 
24)ft. out of water. But there is low freeboard, it will be said, 


in a part of the ship ; there is a part of the stern which is only | 


4ft. Gin. out of water! Quite true; and what of that? It is 
hermetically sealed with armour of 3in. thick ; and if, instead of 


44ft. it were 4}in., I cannot imagine why it should be objected to. | 


No one will be asked to go there when the ship is at sea; and 
although it looks odd to see a part of the deck of the ship con- 
verted into a breakwater, it is a very innocent, if it should not 
prove to be (as I believe it will) a very useful novelty. But, it 
may be said, does not the sea wash over the forecastle when the 
ship is steaming at full speed, as well as over the after part of the 
deck? It certainly does, and Iam not prepared to contend that 
the form of bow given either under or above the water is perfect, 
but I fail to see any cause for apprehension on this account. The 
fore deck is, and was always designed to be, completely closed in 
at sea. It is evident from the excellent indices of performances 
given by the ship that the rise of water over the forecastle has but 
little effect u the speed, and the wash of the sea over it, as 
over the after-deck, can in no way interfere with the efficient work- 
ing of the ship at sea. Let us look a little more closely at this 
point, for it is one which has given rise to more criticism than 
any other; and let us consider the relative stabilities of the ship 
transversely and longitudinally, because if the rise of the sea or 
the heaping up of successive waves on the bow injure the ship at 
all, they must injure her by causing her to turn over endwise. The 
ship cannot be forced under the sea bodily; one-third of her 
whole bulk will insist on remaining above the water so long as 
water does not enter the openings above the hurricane deck. Any 
depression of the bow must, therefore, be accompanied by a corre- 
sponding elevation of stern, until the screws come out of water, 
and the ship stands up on end. The very statement of the case 
shows, it seems to me, how groundless the fear is. Let us look 
for a moment at this matter of the stability transversely and longi- 
tudinally. It is to be borne in mind that the transverse stability 
of the ship as originally designed was calculated by us up to 
maximum and vanishing, for the information of the Committee of 
Design, and was accepted by them as sufficient to ensure the safety 
of the ship at sea. On the assumption that the metacentric height 
was 4ft. 4in., as had been estimated when the ship was designed, 
we ascertained that the maximum stability would have been at 
20 deg., and would have been 74°30 foot tons in amount, and 
that the stability would have vanished at 434 deg. I need, there- 
fore, hardly say that, with the maximum at 28 deg., instead of 20 deg., 


draught, instead of 74°30 foot tons, the transverse stability of the 
ship may be considered to be satisfactory. But the stability end- 
wise is enormously greater. The height of the metacentre above 
the centre of gravity is in these ships no less than 247ft., and the 
stability or righting power at intermediate positions lies between 
the two, that in the transverse position, of which I have given the 
measure, being the least of all. I think it is not possible to fore- 
tell precisely what the action of the waves may be with this great 
stability, a comparatively low forecastle, and a very low piece of 
after-deck. This can ony be ascertained by cautious and careful 
trial. That the trial may be made without any danger may, I 
think, be confidently inferred, apart from theoretical considera- 
tions, from the behaviour, so far.as pitching is concerned, of the 
Monadnock and Miantonomah. The former of these ships, it wiil 
be remembered, was navigated round Cape Horn to California 
without receiving any assistance on the passage from her consort. 
Commodore Rodgers reported, on the 28th of June, 1866, that in 
a gale off Point Conception, on the coast of California, two suc- 
cessive waves rose which interposed between his eyes (he being in 
the Vanderbilt) and the masthead light of the Monadnock. He 
found, upon inquiring, that the light was 75ft. above the water 
and his eye about 25ft. In this sea, according to the testimony 
of her officers, she was very easy. Of the Miantonomah, on her 
passage to England, it was officially reported that ‘‘ when head 
to the sea she takes in about 4ft. of solid water, which is broken 
as it sweeps along the deck, and after reaching the turret it is too 
fhuch spent ” to interfere with the firing of the guns right ahead. 
“When stern to the sea, the water which comes on board is 
broken up in the same manner as when going head to it.” These, 
then, are the chief points affecting the behaviour of the Devasta- 
tion and the Thunderer at sea so far as can be foreseen, and I see 
no way in which they can be rendered more secure than they 
have been made. So far as our knowledge and skill ex- 
tend, every element of danger in the vessels’ structures has 
been exhaustively considered, and guarded against in the 
most careful manner. In directing your attention now to the 
Fury, I shall indicate the points in w ich we have considered the 
original design, which was intended to be of the same general char- 
acter as the Thunderer and Devastation, might be improved. It 
is to be understood that while the Devastation and Thunderer 
were ordered to be built in February, 1869, the order to build the 
Fury was not given until a yearlater. It was, therefore, possible 
to make changes ff the Fury when the matter came to be recon- 
sidered in the winter of 1870-71, which could not be made in the 
former my ee ae Such changes as were made 
in those we it & 


es. 


| had we been perfectly free, 


In the Fury this was not so, She 

was in frame and partly plated up to the armour shelf for a con- 

siderable portion of her fength, but we were at liberty to increase 

| her breadth above the shelf, as has been done, and to arrange the 
armour as we pleased. 

THE Fury, as Re DESIGNED. 

The Fury differs from the Thunderer and Devastation in many 
ways. The difference may be briefly stated as follows :— The 
Fury will be faster (over fourteen knots) and more thickly. 
armoured (14in. instead of 12in.) ; she will have no central super- 
structure of thin iron, but an armoured tower coming out to the 
full breadth of the ship, and large enough to berth within it all 
the officers and crew ; she will have only 3ft. freeboard for a por- 
tion of her length, viz., right ‘Spcmian and aft; she will have 
economical engines, by which we hope she will steam 6000 miles 
with 200 tons less coal than the Devastation and Thunderer ; her 
armour will be immersed somewhat more, and especially forward, 
and her engines and boilers will be cut off from each other by a 
fore-and-aft partition. If I add that the cables work under 
instead of upon the forecastle, I shall have indicated the par 
ticulars in which the Fury is to differ from the first ships of 
the class. It is not important that I should indicate in what 
respects there has been a departure from the original design, inas- 
much as the ship has been really designed over again, and made 
to be a 14in. armoured ship, instead of a 12in. armoured ship, with 
higher speed. The diagrams show very clearly the differences in 
form; but I must say a word or two as to the reason for the adop- 
tion of so low a freeboard at the extremities of the ship. A spe 
cial defect in ships with low decks is the difficulty in connection 
with the anchoring gear. In an exposed roadstead in heavy 
weather there would, I think, be considerable difficulty in weigh- 
ing anchor in the Thunderer and Devastation. The difficulty has 
been reduced, as far as possible, by the best arrangements which 
we could devised; but it has not been wholly removed. In the 
Fury we have brought the cables in under instead of upon the 
forecastle; and in order to prevent the water from flooding the 
forecastle-deck, we have extended a breakwater about 20ft. long 
| in front of it. In my opinion there will be a better chance of 
| keeping the forecastle-deck dry by this means than by carrying 
the full height of forecastle out to the stem, as in the Thunderer 
and Devastation. So far as its influence on the safety of the ship 
goes, I may say that, even supposing this breakwater of 20ft. at 
each end were cut right down below the water's edge, and adding 
nothing to the longitudinal stability, there would still be a meta- 
centric height due to the central ship of 223ft. I believe its effect 
on the pitching, in its present form, will be to moderate the 
pitching, and bring the ship to rest the sooner when she pitches, 
so that she may follow the direction of the effective wave surface. 

PETEK THE GREAT. 
| This ship has already been described in the public press, and I 
do not, therefore, violate any confidence in placing before you a 
sketch of her. I am indebted to Admiral Popotf for very in- 
| teresting particulars ae pen her, but I do not feel at liberty to 
| give more than a general statement. The Peter the Great is about 
10ft. longer than the Fury, 329ft. Sin., and was 2in. wider, but 
the Fury has been increased in breadth 12in., to 63ft. 10in., so 
that the Peter the Great is now 10in. narrower. Her designed 
displacement is near 10,000 tons, and her indicated horse power is 
expected to be 10,000, The Fury is to be 10,800 tons, with an in- 
dicated power of 8000 only. If these expectations are fulfilled in 
both ships, the Russian ship will probably have the advantage in 
speed. She had, according to the original intention, the advantage 
in armour also, but that she will not now retain, as her armour 
does not exceed fin. in thickness, and there is no reason to sup- 
pose that the system of backing is better than our own. Her 
armament is be four 700-pounder guns, The ship was originally 
designed to have a low freeboard amidships, like the original 
design of the three English ships, the breastwork being nar- 
rowed. But after the changes made in the Thunderer and De- 
vastation, by which this feature was got rid of, the Peter the 

Great was altered, and her breastwork brought out to the side. 

The general arrangements of the Peter the Great above the water 

haved, said to be that her general height, form, and appearance, 

from the stem to abaft the after trurret, will be like the Devas 
tation, but that abaft this point there is a long stretch of very low 
deck, only 3ft. 7in. out of the water. The unarmoured fore- 
castle, 9ft. 4in. out of the water, is to be used for the acoommoda- 
| tion of the officers, as is also the breastwork and the fore-deck 
; under the armour. The ship's company are to be under the 
| armour aft. The seamen’s head is at the extreme after end of the 
| ship, approached by a flyiug bridge from the after part of the 
| breastwork. The Peter the Great is a long way yet from com- 
| pletion, and the intentions of her designer may not be fully 
carried out. We cannot always do what we should like. I hope, 
for the sake of her able designer, that she may prove to be as 
good a ship as the Fury. Ido not wish her to be better, and I do 
not think she will be better. I may say, in conclusion, with 
| regard to her, that a curve of stability has been published for her, 
indicating a much larger range of stability than will be possessed 
by the English ships. I have had tlfis matter very carefully 
examined, and I venture to express a doubt upon the conclusion 
come to by those who anticipate a larger range than about 56 deg., 
supposing the ship to swim at her intended load-line. My task 
is now accomplished, and I ask you for your good wishes for the 
success of the Devastation and her sisters, both in peace and in 
war. 

We are compelled to postpone our abstract of the discussion on 
this paper until next week, 








THE TAY BRIDGE, 


ON page 220 we give two perspective views copied from photo- 
graphs. The one, taken on the 5th of October, 1872, shows a 
pair of piers being floated out to their places; the other, bearing 
date February 15th, 1873, shows a bow-string girder in course of 
erection. We must refer our readers to our last impression for 
any further information they may require. 








EcoNoMIC USE OF CoaL FoR Domestic PurPoses,—With refe- 
rence to the sum of £5090 placed at the disposal of the Council of the 
Society of Arts, through Sir William Bodkin, by a gentleman who 
does not wish his name to appear, for promoting, by means of 
prizes or otherwise, economy in the use of coal for domestic pur- 
poses, the Council have decided to offer the followin: prizes :—(1) 
For a new and improved system of grate, suitable t» existing 
chimneys as generally constructed, which shall, with the least 
amount of coal, answer best for warming and ventilating a room : 
the Society’s gold medal and fifty pounds. (2) Fora new and im- 
proved system of grate, suitable to existing chimneys as generally 
constructed, which shall, with the least amount of coal, best 
answer for cooking food, combined with warming and ventilating 
the room: the Society’s gold medal and fifty pounds. (3) For the 
best new and improved system of apparatus which shall, by means 
of gas, most efliciently and economically warm and ventilate a 
room: the Society’s gold medal and fifty pounds. (4) For the best 
new and improved system of apparatus which shall, by means of 
gas, be best adapted for cooking, combined with warming and ven- 
tilating the room: the Society’s gold medal and fifty pounds. (5) 
For any new and improved system or arrangement not included in 
the foregoing, which shall efficiently and economically meet 
domestic requirements: the Society's gold medal and fifty 
pounds, The Council reserve to themselves the right of 
withholding all or any of the above prizes, as the judges 
appointed by them may determine. The competing articles must 

de ivered not later than the 1st Despubes 1873, with a view to 
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CHEMICAL SOCIETY. 
Thursday, 3rd April, 1873. 
Dr. Op1inG, F.R.S., President, in the chair. 


TxE minutes of the two previous meetings having been read and 
confirmed, Messrs. S. W. Sheppard and George Browney were 
formally admitted Fellows of the Society. 

The Secretary then announced the donations which had been 
made to the Society, and proceeded to read the names of candidates 
for election. For the first time, Messrs. Isidore Bernadatte Lyon 
and John Henry Baldock; for the third time, Messrs. G. H. Fison, 
Charles Thomas Kingzett, Alonzo J. Rider, William Andrew 
Preut, B.A., Roland Finch, William Mo: Ph.D., and Henry 
Richardson, who were balloted for and duly elected. 

The first paper, ‘‘On a Method of rmining with great 
Exactness the Specific Gravity of Liquids,” was read by the 
author, Dr. H. Sprengel. His instrument consists of an elongated 
U tube furnished at each extremity with a capillary tube bent at 
right angles, one of which is drawn out to a fine point, and the 
a has a fine mark on it near the bend. The apparatus is first 
filled through the open capillary tube by means of suction applied 
at the one drawn out, and is then placed in a vessel of water main- 
tained at the standard temperature. As soon as the temperature 
of the instrument and its contents has become constant the volume 
of the liquid is adjusted by absorbing any excess from the drawn 
out end by means of filter paper. It Py then be removed from the 
water, carefully dried, and weighed. Ifthe temperature be adjusted 
to within 80°01 deg. Cent., determinations may be made with 
accuracy to the fifth decimal place. The author described certain 
details necessary in using the instrument, and also gave results 
illustrating its great accuracy. 

The President having thanked the author, in the name of the 
Society, for the description of his valuable and ingenious apparatus, 

Dr. Dupré remarked that he could fully testify to the great 
delicacy of the instrument; but it was necessary, in order to insure 
accurate results to the fifth place of decimals, to observe certain 
precautions. The balance must be capable of weighing within 
one-tenth milligramme, the temperature must be very accurately 
determined, and the barometer must be observed during the 
weighings, or else a fac simile of the instrument should be used as 
a counterpoise, 

“Researches on the Action of the a a Couple on 
Organic Bodies. No. II.: On the Iodides of Amyl and 
Methyl,” by J. H. Gladstone, F.R.S., &c., and A. Tribe, 
was then read by the former. Dr. Gladstone said he might 
be permitted to remark, in reference to the black deposit of 
the copper zine couple, that it generally contains more 
or less zinc; but the black colour does not depend on its 
prvesnse, for copper deposited on zinc in strongly acid solutions is 

lack ; moreover, some specimens of the black deposit do not 
effervesce with acids; and finally, the black deposit, when treated 
with sulphate of copper, retains its colour, so that the blackness 
seems to be due to the finely divided state of the metal, as in the 
case of platinum black. 

The couple was found to have no action on amylic iodide at 
100 deg., whilst at the boiling point of the latter substance 
secondary products were produced, probably owing to the high 
temperature. When, however, the two were digested together at 
145 deg., a white crystalline compound, perfectly analogous to 
ethiodide of zinc, was formed, together with some amylic hydride, 
amylene, and amyl. The contents of the flask submitted to dis- 
tillation yielded 20 to 30 per cent. of zinc amyl, mixed with the 
hydrocarbons simultaneously produced, and from which it might 
be approximately separated by fractionation. On distilling the 
amyl iodide of zinc in vacuo, upwards of 40 per cent. of the 
theoretical amount of zinc amyl was obtained. With respect to 
the decomposition which takes place in the presence of water or 
alcohol, the analogy between amyl and ethyl iodides is perfect, 
pure amyl hydride being produced. 

The dry couple has no action on methyl iodide either at the 
boiling point of the latter or at ordinary temperatures, In pre- 
sence of water or alcohol, however, the methyl iodide is readily 
decomposed, giving off methyl hydride, or marsh gas, thus offering 
a ready method of preparing that gas in the pure state. 

The President, in thanking the author for his interesting com- 
munication, asked if he had tried the action of the couple on the 
——— since it was possible they, too, might give alcoholic 

ydrides. 

Dr. Mills suggested that bromobenzene would, perhaps, yield 
phenyl when submitted to the action of the couple. 

Dr. C. R. A. Wright then read a paper ‘‘On Cymenes from 
Various Sources.” The author has submitted cymene from eight 
different sources to careful examination. e methods by which 
it was obtained were the following :—(1.) By acting on myristicol 
with phosphoric pentachloride and washing with water, a liquid 
was obtained which, heated to 170 deg. to 190 deg., evolved 
hydrochloric acid whilst a hydrocarbon cymene, distilled over. 
(2.) By the action of zinc chloride on myristicol a compound 
C2oHaO being produced at the same time asthe cymene, (3.) The 
product obtained by the action of ae pentachloride on 
camphor was digested in a flask furnished with a vertical tube as 
long as hydrochloric acid was given off, and finally the cymene 
was distilled off. (4.) After polymerising the terpenes present in 
the nutmeg hydrocarbon by the action of sulphuric acid, the un- 
altered cymene precontained in it was separated for examination. 
(5.) The cymene precontained in oil of turpentine was separated 
from the terpene by a similar process. (6.) Cymene from hesperi- 
dene. On adding bromine to carefully cooled hesperidene, the 
two unite, forming hesperidene dibromide, which, under the 
influence of heat, splits up ifito hydrogen bromide, and cymene, 
the latter amounting to 80 per cent. of the hesperidene employed. 
(7.) Cymene obtained by a similar process from the dibromide of 
the turpentine of nutmeg oil; the yield, however, is very much 
smaller, (8.) Cymene from cummin oil. 

Careful analyses were made of theso various specimens of 
cymene, all of which correspond to the formula CjpHy. Their 
boiling points (corrected), although varying one or two degrees, were 
all about 176 deg. Cent., and Ae» action of potassium dichro- 
mate, and sulphuric acid, they all yielded pure terephthalic acid, 
and a certain amount of acetic acid ; no isophthalic acid, however, 
was produced, neither could any of the higher homologues of acetic 
acid be detected in the distillate from |the chromic liquor. More- 
over, the odour, density, refractive and dispersive powers of these 
eight — were almost the same, so that there would seem to 
be no doubt that the cymene obtained from these various sources is 
identical. In lusion the author discussed the relation which 
existed between cymene and benzol, as exemplified by the known 
dihydrides of cymene and the oxidation of cymene to terephthalic 
acid, 

The President having expressed the thanks of the Society to the 
author for his valuable memoir, Dr. Armstrong asked if Dr. 
Wright had determined the proportion of acetic acid to tereph- 
thalic acid produced by the oxidation of the cymene, 

Dr. Wright replied that he had been unable to do so quantita- 
tively, but the amount produced was always considerable. He 
likewise drew attention to the error into which Kekulé had fallen 
of supposing that there were two isomeric cymenes, one existing in 
cummin oil, and the other obtained from camphor by the action 
of zine chloride. This he attributed to the latter being a mixture 
of various substances, and not pure cymere. 

Dr. H. G. Armstrong then read a paper entitled ‘‘ Communica- 
tions from the Laboratory of the London Institution, No. XL; Action 
of the Acid Chlorides on Nitrates and Nitrites, Part I.; Action of 
Acetic Chloride.” The author was in hopes of being able to con- 
vert phthalic acid and its isomerides directly into the 








dinitrobenzenes by first p: from them the nitro com; 
analogous to Schiitrenberger’s acetate of chlorine Ca H; ClOs,-and 
then sul these to the influence of heat. The acetate of 


chlorine endarthose circumstances splits up into carbonic anhydride 





cxample, OH. OO Ol + Agnor = Ag6l + GH, 00 (NOs) 

examp) + 103 = + le 

the reaction, however, with acetic chloride, it was found to 

take place in quite another manner, a mixture of nitric xide 

and chlorine being evolved, and argentic chloride and acetic 

on oa the ultimate result being a a equation. 
= 2 3 

The author has also examined the action of acetic chloride on 
nitrites. With the potassic a gas is immediately evolved 
which somewhat resembles e in @ ce, but is 
readily absorbed by water, and a) to be 3 towards the 
close of the reaction nitric oxide is also evolved. In all pro- 
bability the reaction Snes plese as a coe age | the equations, 

CHs'COCI + KNOs = CH3’CO2K: + NOCI 
and CH,0OsK + CH:0OCI= $310 } 0 + KCl 

The author proposes also to inv te three other reactions 
which may be expected to yield the acid nitrates, namely, (1) The 
action of nitrylic chloride on the metallic salts of the po i (2) The 
action of nitric anhydride on the acid anhydrides; and (3) The 
action of nytrylic chloride on the acid anhydrides, 

The thanks of the Society having been given to the author for 
his interesting comunication, the President adjourned the meeting 
until Thursday, 20th April, when a lecture “‘On the Heat Pro- 
art _— Action,” will be delivered by Dr. Debus, 

othe Dey 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Months. 


8803. CHaRLES Baron DE Matorti, Jermyn-street, London, and Joun 
Epwarp Tenison Woops, Hillsborough Villas, West Kensington, 
London, ‘“‘ An improved process for preserving fresh meats, game, fish, 
and vegetables.”—16th December, 1872. 

626. Ernst KortinG, Hanover, Germany, “Improvements in steam jet 
apparatus and in air condensers.”—19th February, 1873. 

638, JosEPH SUTCLIFFE GABRIEL, Grellier’s Wharf, Belvedere-road, Surrey, 
“Imp t h for sawing stone.”—20th February, 1873. 

696. FerpInaNnDo TomMas!I, Paris, “ Improvements in apparatus for gene- 

rating and applying force obtained by the dilatation of oil by heat, 

whereby such motive power is rendered not only applicable for 

i ing the efficiency of hy presses, but to navigation, rail- 

ways, and generally to replace steam power.”—25th February, 1873. 








750. WiLt1am ApoLPuus Ross, Belfast, Anti . “Improvements 
in se for manufacturing aérated fluids.”—1st ‘Mareh, 1873, - 
807. Witt1am Lioyp Wisz, Chandos-cham! Adel London, “An 


improved air-gas apparatus with injector for the self- ting produc- 
tion of gas from volatile fluids.”—A communication ry Hugo Juang. 
ling, Hanover.—5th March, 1873. 

818. James Haruinc and WILLIAM Marspen, Halifax, Yorkshire, Joun 
CHEsTERMAN and WILLIAM CHESTERMAN, Bradford, Yorkshire, and 
Cuares Guy, Bingley, Yorkshire, “Im ts in hi 


Gnaeeiin ” eaoremnete in cleaning or metal plates 
aged ae Soa b coatod with Hn or ether mctals or alors ‘ee 
BERT LAKE, ilding; on, ~ 
for supplying locomotive tenders with water.” 
: — William Edgar Prall, Washington, Columbia, 
1053. Jonn Tow.son, Norwich, “Improvements in machinery or appa- 
ratus for decorticating and roan” 
1054. Jonn Wittiam Gray, Southampton-buil London, “‘ Im e- 
ments 2 ee or flaggs.”—-A communication from 


: Paris. 
Lond: " vements in 
Nonend dulies Brichsen, Copen- 





1055. Pere I Chancery-lane, 
4 ENSEN, - 
manures.”—A communication from 





hagen, Denmark. 

1057. Witt1am Morcan-Brown, Southampton-buildings, London, “ Im- 
provements in combination or permutation padlocks, either alone or in 
adaptation to locks of any usual construction.”—A communication 
from Hugo Count von Seilern, Rue Gaillon, Paris. 

1058. Jonn Warn, Levenshulme, near Manchester, ‘“‘ Improvements in 
mules for spinning and doubling.” 


1059. Tuomas Henperson Forrest, Irvine, Ayrshire, N.B., ‘ Improve- 
ments in steam pumps.” 
1060. Horace James Farrcuitp, M: , “An imp d pressure 
gauge.”—A communication from John Wesley Stiles, New York, U.8. 
1063. Gzorcz Brirary Patmer, Hammersmith, Middlesex, ‘‘ Improve- 
ments in ball valves.” 

1064. Witt1am Epwarp Newton, Chancery-lane, London, “ Improve- 
ments in fog ‘yo for railways.”—A communication from Eugene 
Fran Désiré eri, Paris. as X 


cois 

1065. Davip GILBERT, ham, ‘‘ Im‘ 

1066. Epcar WILLIMAN Josson, Derby, “Improvements in ap tus for 
controlling the supply of water to water-closets, urinals, and such like 
places, and in effecting the measurement of the water supplied for 
such and other purposes.” 

1067. Isac Louis PULVERMACHER, et, London, ‘Improved 
means of and appliances for the app ion of magnetism in connec- 
tion. with electricity for curative purposes.” 

1069. Francis Heaty, Dublin, Ireland, ‘“‘ Improvements in the construc- 
tion of machinery for an ting peat, and for the manufac- 
ture of the same into fuel.”—21st March, 1873. 

1070. Henry Martin, Surrey-square, Old Kent-road, Surrey, “ Improve- 
ments in th facture of te an 


en e d other bricks or 
applicable to build! 


wa 





—" ” 








—e a. ~~ —- or 3) es ~ such 
purpose, wor! on the lever prin , and arranged throughout so as 
not to be — its construction.” ” 

1071. Ricuarp WiuiaM A 


Trwoop, Gracechurch-street, London, “ An 

improved hydraulic motive power machine.” 

1072. Somes bones ae eet Se a ae Holborn, van oo pend 
men appara’ or or impregnating atmospheric t! 
the vapour of hydrocarbon liquids.” 

1073. Perer JENSEN, -lane, London, ‘‘Improvements in the 
construction and arrangement of coke ovens, and of salt evaporating 

heated therefrom.” — A communication from Egmond Julius 
m and Jérgen Gedrg Maardt, Co en, Denmark, 

1075. /HaRLEs Parkinson, Accrington, hire, “ Imp its in 

hinery for beaming or so 

1076. Henry Bessemer, Denmark-hill, Surrey, “ Improvements in appa- 
ratus to be employed on board ship for trolling, regulating, ana 
indicating the ti o pended saloons, floors, or platforms, 
——- also for the discharge of marine artillery.”—22nd March, 


1077. James Jonn Myers, Orchard-street, Southampton, “ A new method 
of removing and new’ noxious smells in dwelling-houses and 
other buildings arising from water-closets, drains, dead wells, sewers, 

ks, by assisting the sewer gases therein to escape outside the 














and sin! 


tila: 





n or 
apparatus for spinning flax or other fibrous substances.”—6¢h March, 
3. 


187: 

826. Epwarp WorRoLL, Saddleworth, Yorkshire, “Improvements in 
apparatus for withdrawing water from pipes heated by steam, and in 
arrang ts in ction therewith.”—7th March, 1873. 

838, WiLL1aM JouHN Mayes, North Woolwich, Essex, “‘ Improvements in 
furnace bars, and in the arrangement of the same.” 

846. Henry SKornes, Argy! King’s Cross, London, “ Improve- 
ments in the manufacture of gas and in the treatment of the resid 
therefrom, and in the combination of gases for the production of light 
= yt and — ——— em) = be = lg March, 1873. 

869. Joun SmitH RawortH, eld, Derbyshire, ‘‘ Improvemen’ 
looms for wea’ handkerchiefs.”—11th March, 1873. ” _— 

909. James CHARLES EpinoTon, Conservative Cottage, Truro-road, Wood 
Green, Middl oe its in the mode of preventing vessels 
from sin) , and of raising sunken vessels,” 

922, Henry THomas Curistiz, Kensington Park, London, “‘Improve- 
ments in a tus for saving life at sea.”—13th March, 1873. 

958. Louis Simon, Wilford-road Works, Nottingham, “‘ Improvements in 
ro} printing m: es.”—A communication from the lock Print- 
ing e pany, Philadel U.8.—15th March, 1873. 

984. JosepH STRICKLAND, Wednes! agen ne ge “ Improvements in 
the manufacture of railway and o' wheels, and in machinery and 
furnaces used in the said manufacture.”—17th March, 1873. 

992. oa STANDFIELD, Exeter, ‘‘ Improvements in carriages.”—18th 
March, 1 

1092. Jonn Perrier, Bedford-square, London, “A new glass pas 
chimney, capable of resisting any degree of heat without burs’ x 

1003. Witt1aM Henry (GoopcHILp, Bayonne, Hudson, New Jersey, .8., 
and FRancis Hay, Brooklyn, King’s County, New York, U.S., 

vements in joiners’ clamps.” 

1004. Tuomas BuTLeR CoppinoTon, Kensington Park Gardens, London, 
“‘ Improvements in the manuf: of materials such as blocks, slabs, 
pillars, tubes, and such like, suitable for building and for other 

."—-A communication from Gasherie De Witt, Belleville, New 
by ersey, U.8., and James Fairman, New York, U.S. 

1005. THomas Moy, Clifford’s-inn, London, and Ricuarp Epmuyp SHILL, 
Mil London, ‘‘ Improvements in the mode or modes of fitting 

water tubes, applicable to steam boilers and — 

1006. Jonn Tennison Woops, Hillsborough V: West, Kensington 
Park, London, and CnarRLes Baron DE MALoR' Jermyn-street, 
a —_— in furnacesfor economising heat ond busuing 
inferior fuel.” 

a= ae Newron, Wellington-read, Bow, Middlesex, “‘ An improved 
lubricant.” 

1009. GzorcE eee, Trout Bartiey, Ealing, Middlesex, ‘ Im- 


1011. Epwarp Turner, Alfred-place, White House-street, Bedminster, 
ee, “Improvements in the manufacture of packing for 











“Im 





of “T, +, 


glan 

1013. Jonn Grimes, Lei » Pp! in hinery or appa- 
ay employed in the preparation or manufacture of the heels of boots 
or shoes. 

1015. Witt1aM Henry Hacxino and Tomas Hackina, Bury, Lancashire, 
“Improvements for plaiting or folding and measuring 
17. ED ony Hi Chan: lane, London, “IT 

1017. Epwarp THomas HucuHes, cery-lane, on, “Improvements 
in fixtures.”—A communication from Chauncey Buckley and 
Lodowick Latham 8a’ , Meriden, U.S. 

1020. The Rev. Tuomas WotstEencrort, Syde, near Ci ster, 
shire, “ An improved method of w: dwelling-houses and other 








al - 





buildings, economising fuel, burning slack, reducing the bulk of the 
refuse, impro' ‘hts, and no A smoky eys.” 
1021. Witt1am Ropert KE, Southam’ -buildings, London, “An 


boilers.”—A communication from John 
Cochrane, New York, U.S. 


1023. Joun Woop, Wednesbury, Staffordshire, ‘‘ Certain improvements in 
axle and axle-boxes.” 

1025. JEAN Francois Avouste Gitton and Prerre Josep Dusarpi, 
Liége, sae, “Improvements in rolling mills for rolling iron or 
bg da . M Crarx, Chancery-lane, London, “ 

1027. ALEXANDER MELVILLE . 2 An im- 
proved machine for sewing leather and other heavy fabrics.”—A com- 
munication from John Boyle, New York, U.8.—19th March, 1873. 

1029. Witt1am Rowe Jo.iey, North Repps Rectory, Norfolk, “ Improve- 
ments in life rafts app to ships and other sea-going vessels. 

1030. TrworHy Bevinatoy, Wood-street, London, “ fa pater pre in 
gloves and in means or appliances for securing the or end to the 


1031. JosepH Witt1am Lea, Norfolk-street, Strand, Westminster, “ Im- 
provements in shirts and similar under-garments for gentlemen’s 


wear. 
1035. Francis Fremine and JosepH Miner, Halifax, Yorkshire, “An 
Seguesee oper tus for flattening or shaping wire to be used in the 


mani cards and reed wires for looms for weaving.” 
1087. Joan Witi1am Avausros Taytor, the a i 
« improvements in the on of fire; 
for economising fuel and diffusing heat.” 


1089, ALFRED Heaven, Manchester, “ ts in the manufacture 
Che ag ont covers for other articles of furniture.» ‘ 

1041. James aToN CLARKE, Common, Ealing, Middlesex, “‘Im- 
provements in means and ‘apparatus for fitting candles to candle- 


sticks. 
a NewrToyr sm, Pinkyuasin, tg a e in 
1047. Pg BAR Door, Dane aaect, “ Improvements 


to burners for railway and other lamps,” 
1049. Jouw Tuomas and Herpert Lizwettyn Morris, Penclawdd, 





gs, and facilitating the egress of atmospheric into and for 
the urpose of ventilating the sewer pipes and their several con- 
nestions 


1080. Henry Henket, Circus-place, London-wall, London, ‘ Improve- 
ments in breech-l fire-arms.”—A communication from Messrs. 
Dresse, Laloux, and Co., Liége, Belgium. 

1082. Taomas Parkin Moorwoop, Harleston Ironworks, Sheffield, “‘An 
improved construction of domestic fire stove for economising fuel and 
producing a better radiation of heat.” 

1083. Witt1am Lawrence, St. Mary-axe, London, “‘ Improvements in 
apparatus for cooling and for heating liquids and for condensing 


va) 

1084. James Cocker, Tonge, near Middleton, Lancashire, ‘‘ Certain im- 
provements in self-acting mules for spinning and doubling.” 

1085. Wituram Ero Porrer, Liverpool, “An improved ming for 
holding the cords of window blinds.” 

1087. Frieprich Tureopore Krauts, Birmingham, “ Improvements in 
escapements for watches and other timekeepers.” 

1088. Bensamin Hewitt and Samvuet Gorr, Birming’ “ Improve- 
ments in a} tus for ee weights or heavy bodies.” 

1087. Jonw Henry Joumnson, ’s-inn-fields, London, ‘ Improve- 

ments in steam De ep communication from Louis Marie 


1090. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improved 
combined apparatus for sawing mitres and bevels, obtaining levels, 
and determining les.” — A communication from James Henry 
Carpenter, Putemen, Pesmia, New Jersey, U.S. 

1091. Jonn Garrett Tonove, South ton-buildings, Ch y-lane, 

London, “Improvements in musical instruments named the pyro- 
hone.” — A communication from George Eugéne Fréderic Kastner, 

Paria —2ath March, 1873. 


1094. Baron THornTonN DE Movunctg, Denmark Hill, Surrey, “ Improve- 
ments in machinery for cutting wood.” 
1095. Joun James and Samvuet Burven, Leicester, ‘‘ Improvements in 





machinery for Leeiestng ane wheat and other cereals in the field, 
and of which may be a) ad ge Lee wi 

1096. HesketH Hucues, Homerton, London, “Improved means of and 
appliances for cutting textile fabrics, for faci- 


f —- creasing, and 
litating the = e placing of devices thereon, such appliances 
bei also applicable for marking, creasing, and cutting papers and 


me! 

ay + ae Somens, —" aa, | iw Lene i “An 
improved rotary m cate printing and num! machine.” 

1100. Jonw McE roy, Sale, Cheshire, “ Improvements in the slide valve 
gear of steam © es.” 

1102. Sypney Lawson, Birmingham, “Improvements in carriage axles 
and axle-boxes.” 

1103. Hewry Hotpen, Harborne, Staffordshire, “Improvements in 
carriage and ‘boxes.” 

1104. FrepEeRick Brampton, Birmingham, “ Improvements in fire-grates 
or stoves for warming apartments. 

7 oe og pine Mee # net eh, Sate, 

* Improvement preparation an en’ r used 
as a substitute for leather. _ 

1106. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in the manufacture and preservation of beer, and in the treat- 
ment of yeast and wort, together with apparatus for the same.”—A 
communication from r, 

1107. Joun Henry Jounson, Lincoln’s-inn-fields, London, ‘“‘Improvements 
in devices for threading needles. mmunication from Geo: 


"—A CO) 
Penrice Farmer, Brooklyn, New York, U.8.—25th March, 1875 
1108. Rosert Francis Farruie, Westminster, ‘“‘ Improve- 
ments in og or for railways.”—A communication from 


Dixon, Toron’ 

1109. Taomas ArTHuR Nre.p, Dukinfield, Cheshire, ‘‘ Improvements in 
fuel economisers adapted to be employed in the heating of feed-water 
for steam generators.” 

1110. Matrnew Vickers, Tynemouth, Northumberland, “ Improvements 
in or apparatus for producing motive power.” 

1111. WILLIAM Morcan-Brown, Go an Santon, “TIm- 

a ; * 4 


e 
for that purpose.”—A ‘ 
son, Laurence, Middlesex, Massachusetts, U.S. 

1112. AnpREUs CoRNELIUs SonnTaG, Peckham, Surrey, 
in or applicable to platforms of railway stations for preventing acci- 
dents to rs entering or alighting from railw: 

1118, Laurence McDonatp and MicnarL Levenay, 








-cum-Hardy, Lancashire, 

1120. 6 gy Te) ag & a an London, 

. Gzorcz Huppieston Daw. . " 

“ Improvements in to be used in the manufacture of flour 

for separating the bran or -coloured tay woot 

or sharps or middlings.”—A communi- 

1191. Cuantes Rox — London, a 

in the of for the destruction of animal and 
oon om fa Nes wag ee 01 = 

in manufacture ¢ illuminating gas.” —— 
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—_ i pee i 
a holde froma William Henry Wilson Campbell. ABSTRACTS OF SPECIFICATIONS. 
o 
1125, JoserH SHUTTLEWORTH, Improvements in steam boilers wetih arch, 18 Same, Boutin 2 Tamerton Foliott, “ Applying amend pret fee Aenettites by 
1126. Joun Hamritow, Dromore, County Down, Ireland, “ Improvements electricity to animals suffering from on authority of the Commissioners of 
oY Hariow, Macclesfield, Cheshire, ‘Improvements in a sch March, 1873. : ae rs Class 1—PRIME MOVERS. 
1127. BenJaMin - ; pul 
d James Henry Mapiesow, Pall London, “Tent, and arrange- 
ging, , os Soe machinery, part of which improve- | 858. —_ el ay ies ae Including tray Steam and other Engines, Horse, Wind, and 
1139. . Bexar Gennes “toe Manchester, ‘ Im; ents in | 860. ConneLius THomas ztT, Wolverhampton, ‘‘Coal boxes or Mills, Gearing, Boilers, » ae. 
eumatic pumps.”—A communication from Nicolas Galland, | _scuttles.” “* Steam boilers.”—Dated 24th Seplem- 


.— 26th March, 1873. 
1 qtnige Senewems and Henry tu for Lake, Gust jee gay 
mdon, ‘ jprovemen' Pays woe or venting 6 
uctors or other persons in charge of pel aterm and other public 


1133. a Wee Srratrorp, Leyton, Essex, “Improvements in furnace 


grates.” 

1135. Franz WirtH, Frankfurt-on-Maine, Germany, “ = _e in 
the construction of steel rails.”—A mieten § rom Friederich 
Asthoewer, Witten, Prussia. 

1136. Joun Owen, Olaham, Lancashire, “ Certain apparatus to be used 
for the purpose of passing the thread ‘of the weft ; through the eye of the 
shuttle in shuttles to be used in manuf: 

1137. Joun Lipcey Nancarrow, Grampound, Cornwall, “ Improvements 

roofing and in tiles for the same.” 

a B eeeneed Ramsay fe? —— ~ yeaa N.B 


7 boy aap M‘Dona.p, earedesi Hull, aan, 
its in wrappers or envelopes for seed crushin 
= 41. Sternes ALLEY, Glasgow, Lanarkshire, N.B 


142, Cuartes Taackray, Brigg, Lincolnshire, ‘I 
securing metal nuts on bolts. 

1146. Wiii1aM Rake McKaic 3 James CARLTON Stitt, Liverpool, ‘ Im- 
provements in floating baths. 

1147, Ext Hevwortnm and NaTHaNn » WILKINSON, Blackburn, Lancashire, 
“ Improvements in steam boilers.” 

1150. Jonw Henry Jonnson, ro gen sg + London, 
ments in the treatment of certain 
the application of the same to the ee ay spun or twisted 
threads or cords, and also to the manufacture of paper and cardboard.”— 
A communication from Ignacio Tito-Vignolo, Paris. 

1151, Jonn aw ol Jounson, Lincoln's- -fields, London, ‘“‘Improve- 
ments wing rollers of spinning mules.”—A communication from 
Marc Passieux, Paris, 


, ‘Improvements 





“ Improve- 
“Improvements in 


d means for 





ipr 


“Improve- 
and in 





* 4 Tr. 


862. Geornce Horner and Apam Dossow, Belfast, ‘Steam boilers.” —10th 
March, 1873. 
ws. JouN CARTER RaMspEN, Smith House, Lightcliffe, Halifax, ‘‘ Method 
s for the combustion of 
ENRY Panay Hott, Royal | 
cond: 


Leeds, “ Steam 
and lensers.”—11th March, 1873. 
a Works, Hyde ‘Junction, near Man- 


901. GEORGE Woop, Oak Bank, Newton-le-Willows, * * Furnaces, &c.” 

904. LUMISDEN ——— We Victoria-street, West- 
minster, “ n, &c.”—A communication from John Alexander 
Cameron and J 


orien —12th March, 1873. 

907. ALFRED TYLor, Bowgste-ctvest, 5a London, “ Measuring water, &.” 

913. MaxrmILian BAERLEIN, Manchester, yarn, &c.” 

~~ ees Mose.xy, Ardwick, Manchester * Saouing the vapours 
of naj 

923. Ss Heap, Middlesbrough, “Steam engines and generators.” 
—13th March, 1873. 

930. Joux RickaRpson Francis, Swansea, ‘‘ Process and machinery for 

separating magnetic from non-magnetic substances, and especially 

magnetic oxide de of iron from all foreign material.”—A communication 
from Frangois Alexandre Hubert Ja Rue. 

933. Witt1aM Ropert Lakg, & London, “Rotary 
pumps for lifting and forcing water. »_A communication from Samuel 


Alexander West and Lewis 
nD, “ Ploughs, and in attaching rotating 


935. Samvue. Consett, W 
forks or pulverisers to ploug! 
942. THomas Hannes, Wombourne Fe oo road, 2 goweten, London, “ Attach- 
oa” lines to sliding sashes of win 
. ALEXANDER MELVILLE CLARK, 7 = London, “ Treating 
t for fuel, &c.”—A communication from Jean Francois Félix 
eton. 
946. Ricuarp Matrnew Me tuvisn, Hoxton, London, “‘ Sewing button- 
holes, &c.”—14th March, 1873. 
956. WILLIAM ALEXANDER Lytritz, The Grove, Hammersmith, 
t way of ”"—15th March, 1873. 





hnila? 





“ Per- 





ne. a NIcoLas ee. M Mi 


ti een purttying 
wmididlings i 27th March, nei 
1156. THomas WILLIAM KENNARD, Cromwell-road, South Kensin a 
London, “Improvements in aquaria and apparatus connected 


lios. JOSEPH HENRY West, King Edward-street, Southwark, London, 
in or apparatus for selrigerstiog or pro- 
ducing ‘cold for the Bane = of ice and other = 
1160. ALrreD Davies, Ellesmere-road, Sheffield, Yorkshire, ‘‘ Improve- 
ments in dampers for furnaces.” 
1164. JosEPH BULLows and ALFRED Butiows, Walsall. Staffordshire, 
in for clipping horses and other animals.” 
1166, JAMES Harrop, “Manchester, «Improvements in machinery or 
apparatus for the manufacture ‘of what is commonly called india- 
puebet similar articles.”—28th March, 1873. 


for 











rubber hose and india-rubber piping, and other tubular articles com- 





Inventions Protected for Six Monthe on the Deposit of 
Complete Specifications. 
1148. Heyrt Aprien Bonnevitie, Piccadilly, London, ‘Certain im- 
—- in presses for cotton and other articles.”—A communication 
m Benjamin Green Martin, U.S.—27th March, 1873. 
1154. Grorce HERMANN Bascock, Plainfield, Union County, New Jersey, 
., and StepHen Witcox, Brooklyn, King’s County, New York, U.8., 
= Improvements in steam boilers. moth March, 1873. 
1187. Huecu Cocuraneg, George-street, Portman-square, London, “ Im- 
provements in the manufacture of table knives and forks.”—3lat 
March, 1873. 


Patents on which the Stamp Duty £50 has been Paid. 
61. Lemay oad Bn. Marsh, th, Surrey, and Gustav 
buildings London, “ nae IMuninating olla &c.”—2nd 


SreMssen, F 
April, 1870. 
7. ALEXANDER BaRLow and Joun Tayr1or, Bury, Lancashire, “ Preparing 
tton, &c., for spinning.”—2nd April, 1870. 
nL WILLIAM Suir, Manchester, “ Working and locking railway switches 





and signals.”—2nd April, 1870. 
976. Joseph SHACKLETON, Bradford, Yorkshire, “‘ Utilising exhaust 
steam.”—2nd April, 1870. 


1044. CROMWELL FLEETWoop VaRLEY, Beckenham, Kent, “Electric tele- 
graphs.”—8th April, 1870. 
980. WiLL1aM JonNnson, Wynd’s Point, Little Malvern, Worcestershire, 
“* Sheet metal saddle-trees.”—4th April, 1870. 
999. Epwarp Green, St. Anne’ uare, Manchester, ‘‘ Removing soot, 
&c., from the tubes of steam boilers. ay Fe 1870. 
1014. WILLIAM Younc, Magdalen Bridge, Midlothian, N.B., and Perer 
Brasu, Leith, Midlothian, N.B., “ filurainatin ig »_98th vor 1870. 
1018. ANDREW Betts Brown, ‘Vernon-place, Birkenh Cheshire, 
“ Startin ting St ie. and reversing heavy steam engines ~y ¥ turrets, 
_ = i 
ae. Toms AVELING, Rochester, Kent, “Steam engines, &c.”—8th 
pre 
a > Hexry MAtier and CoRNELIUs Russet, New Basford, near 
ottingham, “ Lace in twist lace machines.”—9th April, 1870. 
on FREDERICK Ropert AvuGusTus GLOVER, , Isle of Wight, 
“ Anchors.”—4th April, 1870. 
997. THomas Rose, Oxton, Cheshire, and Ropert Emerson Grsson, New 
Brighton, Cheshire, “ cotton seed.” —5th April, 1870. 
1033, JAMES EDMONDSON, WILLIAM EDMONDSON, and FReperick WILLIAM 
Roweusece, M Etching or engraving cylinders,” — 8th 
a iL ia. JouN hednes Soho-square, London, “ Pianofortes.”—8th 
pre 
= © eee Branpon, Rue Gaillon, Paris, ‘‘ Looms.”—9th April, 


1080. Emite Danret, Bapeaume Town, near Rouen, France, “ Indicating 
the water-level in steam boilers.” —Tth April, 1876. 
1031. Francis Taytor, Manchester, “‘ Paper collars,”—7th April, 1870. 


| Patent on which the Stamp Duty of £100 has been Paid. 


959. Wixt1am Berrs, Wharf-road, City-road, London, “Colouring caj 
sules,”—4th April, 1866. ‘ - 


Notices of Intention to Proceed with Patents. 
om. Se JosEPH Parkins, <p Golden-square, London, ‘‘ Match- 
xes, 
3792. EMILE JEAN FLAMAND, Nantes, Loire, France, “ Boilers.”—l4th 


December, 1872. 
8813, ALEXANDER MELVILLE Crark, Chancery- London, “ Artificial 
fuel.”—A communication from Emile Frangois —16th December, 


1872. 

8815. OBADIAH MARLAND, am, Suffolk, Massachusetts, U.S., “‘Go- 
vernors.”— 17th December, 1 

248, Joun RoBERTSON, Nitaball, N.B., “‘ Forcing, exhausting, or measuring 








ean Gron my Haan ~ ae mn-buildings, London, “ Converting 
EORGE ‘TINE, 9" vi 
cast iron steel.”—. A cotmuiedion ten Hankey Alexander. 


my a 1 , Warrington, “ Separating 
OHN FAIRCLOUGH ENRY FarRcLouau 
flour from middlings or —29th January, 1873. 
404. Joun CLARK ANDREWS, Crewkerne, “‘ Heating water, é&c., by steam.” 
—8rd February, 1873. 
419. Joseph Hoxpino and Wittiam RanpaLt Harris, Manchester, 
“* Shuttle tips.”—5th gt 1878. 
RDS, , London, “ Engines.”— 


541. Epmunp Ep 
18th February, 1878. 

590, Louis RupoLpx Bopmer, Lansd eee London, 
Tunteatn fro Sa sae me a a 

‘rom — 
February, 1873. cep 
ASTENEYS SmitTH, Newcastle-on- e, ‘Working and 
anchors.”— 20th 8 castle Tym 
671. Thomas BLuNDELL, GEORGE THOMAS: Biunpe.t, and James WALTER 


‘hnila? 





602. Partn Jeson "Chancery lp antana ts 
ENSEN, e, a 

615. Wiura DE WIVELESLIE Apyey, St. t’s-street, Rochester, 

ting. "19th Pareent 1873. 





Biunp! Limehouse, “ Lavatories.’+—22nd February, 1873. 
Once ia en Cnnaing tite fairies and setetin” 
710. Evocznr ‘Marox and Fexrx Nicotas Cyprren VUrBert, Boulogne-sur- 
mt a = = 26th Ct 1873. th 

vil CHAN. Durham, tilising alkali waste in the 

manufacture or pot of materials.”—1st March, 1873. 








975. Witt1am Exvviottr DepennamM, Haverstock-hill, London, “ Certain 
apparatus to be employed for raising or lowering submerged vessels 
or other bodies. 

976. Jou~x Barwinc, Belle Grange on Windermere, “Fire-grates and 
stoves.” 

980. Grorce ToMLINSON ty 1 Sutton, “Cheese."—A communi- 
cation from Henry 0; .—17th March, 1873. 

1001. Joun Henry JOnNsON, Lincoln’s-inn-fields, London, “Laying 
pipes across rivers, lm ”A communication from John Frothing' 
Ward. wBth March, 1873 

me, JouN BARTLETT Wixstow, Boston, Suffolk, . “meee U.S., 

pegs for boots and shoes, &c.”—19th March, 1873. 

1046. yy Bacos, High Holborn, London, “‘ Gas. "20th March, 1873. 

1062. Lampert VAN Laak and JAMES GrLcespte, San Francisco, cisco, California, 
U.8., “B and bung inserters.”—2lst March, 1873. 

=. Davip Smiru, Sedgley, “‘ Railway permanent way. "—24th March, 

1873. 


3554. Jonn Henry Jonwson, Lincoln’s-inn-fields, London, ‘‘ Disengaging 
ships’ boats.”—A communication from William Reid *Douglas.—26th 
November, 1872. 

on. JouN Dopp p35 ROBERT 5 Oldham, ‘“‘ Mules for spinning 


3592. oe _ jun., Epsom, and Joszera Howarp, Wimbledon, 
“ Railway crossings.” 
3596. ALFRED HENRY Davies, Rhymney Ironworks, Bedwellty, “ Steam 





tors. 
sion Wituinat Ea Eapes and Wittiam Tuomas Eaves, Birmingham, 
and lowering weichts.”—29th November, 1872. 

3609. Tuomas RicHAkvm... Jonn WILLIAM RICHARDSON, and ADAM 
Spencer, West on l, ‘‘ Refining or puddling iron and steel.”— 
29th November, 187 

8621. James ee * pradford, “ Grate bars.” 

3628. CurisTian Von oe en De _~y~ Decenber, 1S an extract from 

the berries of mountain 1872. 

3633. StoppaRT PELIE, Carlisle, - tae rakes.” 

3636. Tuomas KENDRICK, Birmingham, ** Crochet needles. 

3640. CuaRLes FREDERICK Lonopen, Oxford-street, Shefficld, “ Fire- 
places.”—3rd December, 1872. 

3652. oe ay EpwarD "TEALE, Mark-lane, Manchester, “‘ Guards for gas 


&e.” 

Seok SAMUEL CLaYTon, Paradise-street, Bradford, “Hydraulic and 
hydrostatic cranes.” 

3664. Isaac Brown, Elm Croft Grange, Edinburgh, N.B., “‘ Hurdling 
sheep, &c.”—4th December, 1 

3690. SterHen Lewin, Poole, “ Ploughs.” 

8700. ALFRED GEORGE BRooKEs, Chancery-lane, London, ‘ Motive 
—s communication from Gieibert Hoevelmann.—6th December, 


S712. = Epwarp Gepce, Wellington-street, Strand, London, 
o Sains fabrics, &c.”—A communication from Charles Gaude- 
Troy, 

$721. "Somx meg he mg Gracechurch-street, London, “ Thrashing 


3730, WittiaM NEwzaM Sicuotsox, Trent Ironworks, Newark, “ Horse 
rakes, &c.”—9th December, 1 
$766. Wittiam Epwarp nek, Wellington-street, Strand, Ry 
a power engines,”—A comanantotion from Georges Thomas de 
e 
we ts CHRISTOPHER James, Upper Sydenham-road, Bristol, “‘ Propelling 


3774. | aes and James Leacuman, Accrington, “Spinning 
&c.”—12th December, 18 


cotton, 

3831. GEORGE feeb Macnvs, Addison-road Kensington, London, 

“ Artificial marble.” 

3846. JosepH Norman Lockyer, Finchley-road, London, “ Estimating 
metals.”—18th December, 1872. 

$911. ALEXANDER Canneare Kirk, Glasgow, N.B., ‘‘ Steering apparatus, 
&c.”—24th December, 1872. 

$921. RoBeRT BryDon and James SHEPHERD Davipson, Whitehaven, and 
Tuomas A Warrinoton, Lewisham, “ Cutting rock, &c,”—26th 





251. BR ;—™ , Leamington, “ Electri unication betw 

emy ELMSLEY, © communication een 
way trains. ”—2ond January, 1873. 

307. Joun Burcrss, “ Metallic handles for crochet needles, 
&o.”—25th January, 1873. 

$23. Sam Havey and d buaoes Herpert Hatey, Bramley, “‘ Boarding, &c., 
hides and skins.”—27th Januory, 1873. 

Bristol, “ Vinegar.” 


588. AnnetTta Jane Honor Hurcuines, Quay Head, 
—17th February, 1873. 
~ : emmeeed Tommasi, Paris, “‘ Motive power, &c.”—25th February, 


= Witi1aM Parsy, Aylesbury, “Construction and mani ition of 
y! ry, pula’ 








in the man of gas.”—Srd March, 1873, | 
ra ouN Bercer Spence, M <—e = a ing steam, &0.” P 
ApoLtPH SrrRavss, — -street, nm * Mouthpieces for 
, &e.”. th’ March, 873. ie 
ohtaes® fost ouch appliations 
mx — writing CJeceestpeuth a — 
at the office eee Patents, within fourteen 
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2812. T. gd pet Fife, N.B., 
ber, 1872. 


The senpoeved beer is made oars of horizontal cylindrical — —_ 
regate power req’ 
set consists in general of a furnace Senses ont whe tube section, and a steam 
section, and the application of various bolted joints renders the boiler 
capable of a into its ee with great facility, so that 
it can be e internally and c or repaired at any time with 
little trouble and expense. 


2828. T. J. Manti~ and J. M. Hanrer, Ballymacarrett, Down, ireland, 
“Compound steam engines.” — Dated 25th September, 1872. 

The use in relation to compound steam engines of a valve or valves 
attached to, fixed upon or connected with one or more high pressure 
cylinders or the steam passages or receivers between the cylinders and 
by er 7 thereof withdrawing the steam for application for the purposes 
referred to. 


2863. T. Kay, Lower Seem 3 Lancashire, “ en of smoke in steam 
boiler furnaces. ”— Dated 1872. 

The invention relates to two-fined boiler boilers, and consists in causing the 
smoke and of evol from one furnace, after 
having been Pa with fuel, to return from the back of the boiler through a 
suitable flue or pipe, and to pass into and over the bright fire of the other 
furnace, whereby the smoke and gases are more perfectly consumed than 
heretofore. 

2867. L. B. Harris, Bdinburgh, “‘ Packing for the piston-rods of steam 
engines.” — Dated "28th September, 1872. 

The material which forms the subject ‘of this invention is obtained from 
a mixture of india-rubber and sulphur in combination with steatite or 
soap stone or such like mineral powders, combined in snch proportions as 
will yield when in use a composition having the above properties. 

2869. J. H. A. Gericke, New York, “ Governors.”"—Dated 28th September, 
1872. 

The improvements consist in the arrangement of a reservoir with a 
cover, and an enclosed turbine-wheel receiving motion from the engine. 
The reservoir and cover are fastened together, the cover being bored to 
receive a bevel gear wheel shaft and stufling-box ; the reservoir receives 
a turbine-wheel mounted on a shaft extending through the cover and 
bevel gear-wheel, in which the shaft forms a square. In the said square 
friction rollers are inserted. The upper end of the shaft is turned to a 
point to receive a step for the of a weighted lever working the 
throttle valve. 

2873. J. Newsome and J. Overenp, Bradford, *‘ Steam engines.”— Dated 
30th Seplember, 1872. 

The inventors employ triplicate cylinders, one worked by the steam at 
high-pressure, the remaining two cylinders being worked at low-pressure 
by the exhaust steam from the first cylinder. The portways lead or admit 
steam to the bottom of the cylinders only, the cylinders’ tops being open 
so as to admit of atmospheric pressure on the upper surface of the piston 
(a condenser and an air pump being employed in connection with the 
low-pressure cylinders). In applying the invention to existing engines, 
having two cylinders, they dispense with the high-pressure cylinder and 
employ the two condensing cylinders as above described. 

1154. G. H. Basoock, Plainfleld, New Jersey, U S., and 8. Witcox, Brooklyn, 
U.8., ** Steam boilers.” —Dated 27th March, 1873. 

This invention applies to that class of boilers which exposes the 
water in inclined tubes and induces an active circulation of water through 
the tubes. They have devised au improved mode of construction of 
parts at the ends of the tubes, and improvements in the connection of 
the work at the back and lower ends of the inclined series of tubes to the 
larger vessels or superheating chamber above in which the steam separates 
from the water. 

2839. tN Hut, Derby, ‘‘ Obtaining motive power.”—Dated 25th September 


The exhaust from a steam engine is discharged into a closed chamber 
or receiver where it is condensed by a stream of water which is drawn 
up through a pipe from a cistern below by the vacuum produced in said 
receiver, the cistern — * a supplied with cold water from an 
adjacent watercourse. deny ing apparatus driven by the engine 
the water from the receiver into a reservoir above, from wheuce it is led 
to drive a turbine [or*] other water-whecl. 

2840. R. J. Lees, Glossop, Derbyshire, and J. H. one tg? Dukinfield: 
“ Fuel 2." —Dated 26th September, 1872. 

This —t relates to fuel economisers with vertical ae , and con- 

sists, in the first place, in fitting each pipe with a num r of scrapers, 

each of which is to a vertical rod, and is 1 

rod so as to fall inwards towards the pipe. In the second place the feed 

water is conveyed through central tubes to the upper end of each pipe, 




















Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, , Carts, 
Harness, &c. 

2810. R. WaprenstEIN, London, ‘' Mechaniem for registering and indicating 
the number of persons entering and leaving omnibuses, deamtonte, 
theatres, dc.” —Dated 23rd September, 1872. 

This invention consists in the use of two doors or partitions or arms se’ -— 
at right angles, and forming one double door or gate, which is hin; 

—_ — in such way that when a person enters a vehicle or oth _ 
place of resort, one door, partition or arm is displaced or opened, and the 
other closes behind them, the reverse action taking place upon a person 
leaving the vehicle, &c., and this double door or gate is used in connec- 
tion with m ism which registers the number of persons entering and 
ey a vehicle or other place of public resort where such apparatus may 


2815. C. Ow: a. London, “‘Prevention of railway accidents.”—Dated 24th Sep- 


A line of a of any given metal is laid down pepe with the line of 
rails upon which the train travels, the said secondary rails being finsu- 
lated from the earth. At each end of the tunnel is fixed an electric bell 
and signal. The said electric bells are connected by means of copper wire 
with one pole of a galvanic battery. The two other terminals of electric 
bells are connected one with each of the secondary line of rails, to which 
is connected the other terminal of galvanic battery, so that there no 
current of electricity passes until the two lines of rails are connected, 
which is effected by means of a strip of copper carrying two springs 
fastened at the bottom of engine working on the secondary a rails, 
thus completing the Es of electricity, and the bells ring and 
fall, thus indicating danger. 
2817. W. Fair, Liverpool, and W. Bow, Paisley, Renfrew, “ Steering ships.” 

—Dated 24th September, 1872. 
This invention cate in setting the engines in motfon by means of a 
shaft, having on it a hand wheel to be turned by the Soot, 

and a worm which with a worm wheel on a slowly moving shaf 
transmitting the force of the engine to the rudder. The han shaft 
acts on a lever which acts on the valve details, and when this t is 
turned the worm works through the teeth of the worm wheel, so as to 
move the shaft on end, and the turning of the engines makes the worm 
wheel act on the worm as a pinion does on a rack, and thereby move back 
S = shaft to its neutral position. The +4-~ valve of each cylinder 

wor! 


J. Sy ic, and there is ween each 
valve and the cylinder face a plate with two sets of passages in it, 
such plate being moval 
the steam. 


so as to cause the direct or reversed action of 
2820. W. F. Reywoxps, London, “ Adjusting ships’ compasses.”—Dated 21th 
September, om 
This relates, First, gearing actuated by a hand Jever or indcx, 
capable of being By over a false compass card; and, idly, to a 
flexible ring on the bowl, with screws for producing curves, 
2832. W. E. Hvuoues, London, “ Tramways and carriages.”—Dated 25th 


, 1872. 
Poles or bars are arranged in across the line of the tramway, the 
uP r ends being fastened tog: , and the lower ends separat 
fixed in the ground, on sole plates or on sleepers laid on wood, 


Near the tops of these poles below their junction cross bars are fixed, 
which carry beneath them ak tudinal continuous vertical beam, across 
the lower edge of which is at: a continuous horizontal beam which 


supports upon its upper surface a rail upon each side of the vertical 
beam. Wh 


eels run upon these and their axles bars which 
mart tn 0 Sees peewee > ee eS aaa carriage or 
wagon, so that it may readly be inverted to its contents. At 


ee nee Se poem wed hese to form the supports 
for the tramway, and stays are used where necessary from the to; 
the poles to different parts of the structure to steady it. Insw 


* The word “‘ or” is found in the cop: | the abridgment delivered 
the applicant, but does not appear in t original abridg igment. ad 
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carrying telegraph wires may be attached to the poles. Where a — 
line of tramway is used, aang places are deseribad, consisting of double 

lengths of rail and movable switches, so that the may be 

turned upon either of such double leugths. These tramways may be 

worked by suitable locomotives, or by ropes driven by any convenient 

power, and brakes are applied to the or wagons where 

necessary. 

2866, H. EB. Brown, Dublin, ‘* Locks ov fastenings for the doors of carriages.” 

—Dated 28th September, 1872. 

The object of this invention is to render it y fora 
to descend from the box of his carriage in order to open the door. In 
carrying out this invention, an ordinary, or by preference a spring lock is 
fitted on to the pillar of the door of a carriage, whilst the striking plate is 
fitted on to the door itself. To the spring bolt of the lock there is 
attached a rod, wire, or chain, which is connected with the pull or lever 
under the control of the coachman or driver of the vehicle, so that when 
he stops at a place at which the passenger is to alight, he can by with- 
drawing the bolt, allow the door to open. There is also a small lever or 
other handle attached to the belt on the inside of the pillar, but entirely 
out of the way of dresses, by which the person inside the carriage may, if 
necessary, open the door. By the use of a small spring or other contri- 
vance which, when the te bolt is withdrawn, throws the door back 
about Jin., the spring bolt when the pull is relaxed is caused to act on 
the inside of the striking plate, and to force the door outwards. The door 
is closed by merely drawing it to in the usual way. 


1079. D. Smiru, Sedgley, Stajlordshire, ‘* Railway permanent way."—Dated 
24th March, 1873. 

Constructing double-headed and foot-rails in two pieces either of iron 
or iron and steel bolted or riveted together and breaking joints. Im- 
a in the compound rails previously patented by Mr. T. A, 

Rochussen, No. 2432, September 21st, 1866, and Mr. G. F. L. Meakin, 
No. 2767, October 26th, 1866. Constructing a railway of wood rails, 
capped with either iron or steel on cross sleepers. Constructing a railway 
chair and wood or iron key with recesses partly in chair and partly in 
key, such recesses containing a pin of wood or iron so as to retain the 
key in position. Placing railway sleepers partly transversely and partly 
longitudinally on the same level. 

2846. J. Mappock, Manchester, “‘ Locking railway signals.”—Dated 26th 
September, 1872. 

The invention relates to an arrang' t of whereby a 
signalman at one station is enabled to have a certain amount of control 
over the signals of another station, and consists principally in the em- 
ployment and use of a vibrating bar or rocking lever made of steel or 
other suitable material which the inventor fixes in any couvenient 
position upon the ordinary signal and points locking frames, and which 
is caused to rise and fall into a notch in the signal lever by an electric 
magnet worked by an electric battery from one station to another, and 
thereby locks and controls the signals until the tram has passed a given 
point. 

2852. H. Ramsten, Malmi, Sireden, “ Laying out courses, bearings, or a 

ship's position on a chart.”—Dated 27th September, 1872. 

This relates more especially to an apparatus composed of two bars in or 
upon one of which the other can be caused to slide and be moved 
round upon a centre. One of the bars, preferably the upper one, has a 
circular plate at the pivot end, whose face or periphery is divided into 
points to correspond with points upona compass, Atthe pivot end there 
is a tail piece with a groove ur line cut along its centre, so that when the 
sliding and turning bar is moved upon its pivot a reading of the diffe- 
rence in the course can be taken, 


1 
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Class 3.-FABRICS, 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 


2825. A. L. FRANKLIN: 
24th September, 2. 
The object of this invention is to produce a strong and enduring elastic 
fabric, with a cut pile face suitable for the side springs of boots, and 
analogous uses, and that without cutting any of the warp threads which 
go to form the fabric. 
Suiecps, Perth, N B., ‘‘ Combing fringes.”—Dated 25th September, 


Coventry, Warwickshire, “ Elastic fabric.” —Dated 
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The feature of novelty which constitutes this invention is, the employ- 
ment of a revolving toothed or spiked roller or brush or an endless 
travelling web carrying gills, teeth, or pins for effecting the combining 
of the fringes of such fabrics as towels. 

3027. J. Surcrirre and D. Parker, Bradford, “ Warping and sizing 

cotton, dc.”— Dated 14th October, 1872. 

This invention relates to employing rollers or brushes damped with 
water or size, to get drag suflicient to prevent all snarls or slack places 
in the warps, and laying the fibres, producing a stronger, cleaner, and 
leveller yarn. They employ for single yarn a revolving brush fitted in a 
trough in which water or size is placed; on the trough are fixed two 
guides, in which is placed a top brush working on the bottom brush. 
These guides have slides bent at the top to allow the top brush being 
lifted when the warps are leysed. The revolving brush is put in motion 
by a small puliey fixed to its axle, and worked by a band attached to the 
jack, or by a rack and pinion. For double yarn they employ rollers covered 
with cloth, sponge, or any suitable material. Single and double yarn 
may be sized and warped at the same time by employing two additional 
drying rollers. The rollers and troughs are also used for laying the fibres, 
and getting drag for reels, jennies, and doubling frames. 

11. W. C. Fay, Boston, U.S., “* Fibrous plants, de.”—A communication.— 
Dated 25th March, 1873. 

The improvements described in this complete specification consist in 
the introduction into such machines of a device for effecting a reversed 
or two-way motion of the feeding mechanism, which drags the leaf 
between the scrapers in order the more thoroughly to detach its fibres 
and to clean such leaf entirely to itsend. Also in the employment of 
two sets of scrapers, and their application in such manner that one or the 
other set may be brought into action at the proper time, according tu 
which set of rollers is at work. Also in the employment of peculiarly- 
formed scrapers for operating upon certain species of leaves that cuntahe 
afine soft fibre. Also in the combination of a concave bed, and (revolving 
above it) a series of knives or scrapers applied to a suitable cutter head 
or cylinder, the surface of the bed being composed of a soft or a semi- 
clastic material, in order that the fibres may not suffer injury in the 
beating or seraping process which they undergo, while in addition to this 
combination of coneave bed and revolving knife-studded cylinder is 
employed when necessary or desirable a pair of fluted, roughened, or 
elastic rollers for holding back the leaf, while the rotation of the knives 
scrape the pulp from about the fibres, and lay bare the latter in good 
order for the next treatment which they undergo. 

2835. 8. MAYALL, Oldham, Lancashire, and 1. Smiru, Heywood, Lancashire, 
** Machinery for roving, spinning, and doubling.” —Dated 25th September, 
1872. 

This invention consists in supporting the bobbins of roving frames and 
throstle, on studs fixed in the usnal copping rail, which swivels on 
centres to facilitate doffing. The flyers are inverted, and the boss of 
the flyer is hollow, for the roving or yarn to pass down. The flyers are 
driven by wharves on the hollow boss. 

2837. H. H. Murbocnu, London, “‘ Looms.”—A communication. —Dated 25th 
September, 1872. 

This invention consists <{ a icoi for weaving tapestry, shawls, and 
other embroidered work, which loom is so constructed as to weave a 
groundwork or canvas, and at the same time form an embroidered sur- 

face or tapestry upon the said groundwork or canvas, by overcasting 
upon the warp and weft the worsted or other threads of the different 
colours required for the pattern or design. This loom may be considered 
as a kind of sewing machine, sewing with coloured threads or worsted 
of different tints through a groundwork or cloth woven simultaneously 
with the sewing with the embroidery threads. The loom consists of a frame 
mounted on wheels, and capable of motion in either direction, and is pro- 
vided with a warp beam and a work beam. The warp threads pass through 
areed, the motion of which is regulated by a notched disc on a horizontal 
shaft. In front of the loom is a stationary shuttle-currier, the shuttle of 
which lays the weft intermittently, as in a sewing machine, the warp 
threads being moved aside for the passage of the said shuttle. The 
threads for the embroidering are carried by tubes, which act like the 
needle of a sewing machine, that is to say, when the notched disc sepa- 
rates two warp threads a tube passes like a needle through the opening, 
and the end of the worsted or thread carried forward is grip bya 
pincer, and forms a loop when the tube retires. The shuttle es 
through the said loop. As many tubes are used as there are different 
shades of worsted. These are arranged in a box | ere before the right 
hand side of the stuff, and the proper tube is selected and —— in its 
place, and the worsted is cut off after having ted the ired 
stitch by means of mechanism described. 

2858. W. H. Hacxrna, T. Hackrne, Bury, Lancashire, and J. MAuutson, 
Bolton, Lancashire, ‘‘ Sizing machines.”—Dated 28th September, 1872. 

This invention consists in placing one or more winches within a = 
in a steam chest, and conducting the yarn or other material round the 
said winches and round rollers in a pyramidical direction, the whole 
being enclosed in a case ; also applying a countershaft with two drums 
to drive sizing and drying machines, one of the drums driven by 
spur pinions at a slow speed to obviate the necessity of sto ig entirely 
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for repairs or other temporary purposes. 


Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2862. H. Smirn, Birmingham, “‘ Blowers end brushes for mills.” —Dated 28th 
September, 1872. 

This invention consists principally in so constructing and arranging 
the parts of blowers and brushes fixed on the upper or running mill- 
stone, that the said blowers and brushes can be set or adjusted and fixed 
in the required positions with great nicety and with great readiness, the 
blowers and brushes being combined together in one instrument or appa 
ratus, so that when once properly adjusted they may be removed from the 
millstone and replaced thereon without the principal adjustments being 
interfered with. The blower is carried by the upper end and the brush by 
the lower end of a vertical bar or carrier, a horizontal plate at its top 
being fixed by a slot and screw to the running stone. The blower is fixed 
to a vertical flange on the fixing plate by a slot and screw, and the lower 
of the vertical or carrier is reduced in thickness to receive the 

rush bar, which is connected to the reduced part by a slot and screw, 
The slots and screws described permit of the required adjustment of the 
several parts of the combined instrument or apparatus. The bristles 
forming the brush are held between two plates, one plate being forged or 
otherwise made at the bottom of the brush bar. By means of a screw the 
two plates are fixed together and the bristles enclosed or gripped between 
them, ribs on the inner sides of the plates ensuring the proper gripping 
of the bristles. The method described of making the brush is applicable 
to the manufacture of brushes for various purposes, 
2836. W. R. Lake. London, “ Rakes for reaping machines.”—A coimmunica- 
tion, — Dated 25th September, 1872. 

The object of the said invention is the attachment to a reaping machine 
of a self-acting rake, whereby the crop is collected in bundles, and the 
latter are deposited in rows-as the said machine moves forward. The 
grain platform frame has hinged to it a cover. In the sides of the said 
frame longitudinal grooves are cut for the reception of a sliding box 
which supports an axle whereon are fixed adjustable fingers. To the 
end of the grain platform frame are jointed the arms of one end of a com- 
pound lever. The arms of the other end of this lever are jointed to the 
aforesaid supporting bar. To the bottom of the grain platform frame the 
inventor attaches a slotted piece ; through the slot projects a stud which 
serves for the attachment of a rod, whereby the said fulcrum stud is con- 
nected to a lever. By moving this lever the compound lever is opened 
or closed, und the fingers are caused to travel backward and forward, 
and thereby the cut crop is removed from the platform and deposited 
in bundles. 

2849. S. Lewrn, Poole, Dorsetshire, ‘‘ Threshing and stacking machine.” ~ 
Dated 27th September, 1872. 

This invention consists in mounting an elevator or stacking machine on 
a threshing machine, and connecting their driving gear, so that both are 
moved from place to place on the same travelling wheels, and when the 
threshing machine is at work, the elevator raises to the stack the straw 
discharged from it. The jib of the elevator is made jointed, so that when 
it is not at work it can be folded over the threshing machine, and the 
whole can then be conveniently moved from place to place. 

2850. H. Lanper, Mere, Wiltshire, ‘Collecting and loading hay into 
wagons.” —Date! 27th September, 1872. 

This invention consists of a combined rake and elevator mounted on a 
wheel carriage, which can be attached to 1 wagon. As the wagon is 
drawn onwards the rake gathers hay or other produce on the ground, 
and the elevator worked by the revolution of the wheels on which 
it is mounted, raises the matter so collected and delivers it into the 
wagon, 





Class 5.—BUILDING, 
Including Brick and Tile Maehines, Bricks, Tiles, Drain Pupes, 
and House Fittings, Warming, Ventilating, dc. 
2806. C. G. Morcan, Plymouth, *‘ Fastening for window sashes, &c.”—Dated 
23rd September, 1872. ° 

This provisional specification describes employing two semicircular 
guides, one of which carries a semicircular sliding bolt. One of the 
guides is fixed to one window sash and the other to the other sash. 

2809. A. M. Ciark, London “ Elevating apparatus for builders’, hremen’s, 
and other purposes.” —A communication.— Dated 23rd September, 1872. 

The apparatus consists of a series of sections of framework, sur- 
mounted by a platform dovetailed together, and sliding telescopically on 
each other in order to raise the same, for which purpose each section has 
a rack or racks, with which are caused to gear snecessively pinions, 
mounted in spring action bearings at the lower part of the apparatus, and 
operated by manual or other power. In a modified arrangement the 
sections are raised by a plate carrying a nut working on a central 
vertical screw. A wheeled platform is also described for raising and 
shifting the elevating apparatus on to a higher level. 

2813. E. Taytor, London, “ Stuffing beds, mattresses, dc.”—Dated 24th Sep- 
tember, 1872. 

Stuffing beds, mattresses, pillows, cushions, &c., with ground or granu- 
lated cork instead of feathers or wool. 

2801. W. S. ALLARDYcE, Fordington, Dorsetshire, *‘ Closets, dc.” — Dated 1st 
October, 1872. 

Supplying deodorising materials to closets, commodes, privies, and 
such like, so that the required amount of deodorising material may be 
properly distributed ovor or on the excreta without waste, and also con- 
structing apparatus for effecting the distribution. 

1009, T.,G.T., and J. W. BuuNDELL, London, ‘‘ Water-closets.”—Dated 25th 
March, 1873. 

In water-closets with these improvements the valve or pan at the 
bottom of the closet basin is attached either directly or indirectly to the 
end of a connecting rod, the other end of which is connected to a rod 
attached to the closet handle or to a guide block on the said rod. The 
guide block is guided by a suitable guide or guides, which may be fixed 
or movable. The water supply valve is connected either to the guides 
or to the rod attached to the closet handle or to the guide block on the 
said rod. The arrangement of the various parts of the closet is such that 
when the closet handle is moved in a certain direction the water-supply 
valve is first opened ; then, by continued motion of the closet handle in 
the same direction, the valve or pan at the bottom of the closet basin is 
opened, the water-supply valve still remaining open. By moving the 
closet handle in the opposite direction the valve or pan at the bottom of 
closet basin is first closed, and then the water supply valve is closed. 
Both the valves are locked shut by, the various parts of the closet 
assuming such a position that they cannot be moved by any force acting 
upon the said valves other than those forces applied through the parts of 
the said closet, as above described, 





Class 6.—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
2856. Sir E. F. Prers, Bart., Hartford, Cheshire, and J. 8. AnmtTace, 
= Middlesex, “ Breech-loading fire-arms.”—Dated 27th Septem- 

er, 1872. 

This invention consists essentially as follows:—First, of a peculiar 
construction of compound breech piece, and mode of locking the same 
and forcing home the cartridge. Secondly, in the withdeswal or cocking 
of the pin or striker by the action of spiral or inclined surfaces. Thirdly, 
in the peculiar construction of safety bolt and its mode of action. 
Fourthly, of a peculiar arrangement for discharging the spent cartridge 
case after its withdrawal from the chamber of the barrel. Fifthly, in the 
application and use of cam surfaces for first starting the cartridge case from 
the chamber of the barrel. ——- of the peculiar combination of parts 
constituting the improved breech mechanism for military or other 
breech-loading fire-arms. 

2860. W. A. Gitper, London, “ Improved time fuse.”—A communication.— 
Dated 28th September, 1872. 

The improved fuse consists of two principal parts, its body and head: 
from the bottom of the body extends a screw by which it is fixed to 
the projectile; the head of the fuse is movable, and may be moved 
round the upper part of the body of the fuse. The peculiar construction 
of the body and head of the fuse are shown in the drawing accompanying 
the provisional specification. 





Class '7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 
oh, . Wamnatte Birmingham, “ Dress suspender.”—Dated 23rd September 


This invention consists substantially of a piece of cord, or by preference 
a piece of elastic material, the two free ends of which are connected by a 
spring catch or hood, — out of sheet metal in such manner 
that the fastening attached one end of the said cord or elastic is 
provided with an eye, into which takes the extremity of the fastenin 
attached to the other end of the said cord or elastic, and whi 
extremity is bent over so as to form the hook or catch, the eye being held 
securely therein by a spring , which consists of a portion of the 
middle part of the metal ly cut out and bent upwards in such 
manner as to press against the said hook or catch. 
2826. G. Picky, Birmingham, ‘‘ Lamp chinneys.”—Dated 25th September, 


1872. 
According to the first part of these improvements the lower part or 





half of the lamp chimney is made of glass, and the w part of metal. 
Another part of these improvements consists in making leo chimneys 
for lamps having flat wicks, or flames of flattened or oval 

part of these improvements consists in giving ornamental effects to 
paraflin or other p chimneys by moulding them with corrugations, 
rips, or other ornamental surfaces. 

= > R. Lake, — ** Sewing machine.”—A communication.—Dated 


, 1872. 

In cotton mills, print works, bleacheries, hosiery mills, and the like, it 
is}desirable that the separate pieces of fabric manufactured should be so 
stitched or sewed together end to end as to produce a long continuous 
strip therefrom. The present invention is designed for stitching or 
sewing, and it consists, First, in arranging in connection with any of the 
well known sewing machines (the ordinary feed mechanism being 
dispensed with) an annular frame to continuously revolved. 
Secondly, in the use of hooks or points upon the aforesaid annular frame. 
Thirdly, in the arrangement of hooks or points either adjustable or not 
upon the annular feed frame to hold the goods. Fourthly, in the adap- 
tation and application to a sewing machine of cutters whereby the ends of 
the goods be cut and trimmed outside the line of stitches. Fifthly, 
in the adaptation and application to a sewing machine of a device to auto- 
matically mark the goods. Sixthly, in the arrangement in connection 
with the annular feed frame of armed wheels fo throw, force, push, or 
detach the goods from the hooks. 

2868. T. Davison, Hawick, Roxburgh, N.L., 
28th September, 1872. 

The improved fabric is obtained by sewing unspun cotton, wool, or 
other fibre on to a surface of woven or other fabric as a body, with the 
ends from one row overlapping those of the next, and so on, by which an 
effect is obtained to such fabric very much resembling that of sheepskin 
with the wool dressed thereon, or other skin, according to the fibre 
employed. 

2870. B. Haas, Paris, “ Watches, showing the date of the month and the days 
of the week.” —Dated 30th September, 1872. 

The mechanism for effecting this object is simple, and is merely an 
addition of eight piéces to the ordinary works of a watch, viz. ;—First, a 
wheel, having forty-eight teeth, mounted on the axis of the centre wheel 
of the watch, and makes a revolution in twenty-hours ; it is actuated by 
the minute wheel. Secondly, a digital detent borne on the same axis as the 
48-toothed wheel, the object being to set in motion the day and date 
wheel. Thirdly, a date wheel of thirty-one teeth, making a revolution in 
twenty-four hours. Fourthly, a star or day wheel having seven tecth, 
also turning in twenty-four hours. Fifthly, a spring serving to keep in 
repose the date wheel. Sixthly, a similar spring serving a like purpose to 
the day or star wheel. Seventhly, an anchor balance for guiding the 
48-toothed wheel. Eighthly, a spring for regulating the day and date 
index or hands, without in any way interfering with the ordinary works ; 
it is actuated by a small knob. The motive power originates in the axis 
of the centre or minute wheel of the watch, and on which the 48-toothed 
wheel and detent are mounted, and from which all the other parts receive 
motion. 

2871. F. Perron and A. Bonnarpot, Paris, ‘‘ Boots and gaiter3s.”—Dated 
30th September, 1872. 

This invention consists in the combination with an ordinary boot, of a 
gaiter or legging of which the latter forms a part by its connection to the 
vamp or upper leather just below and in front of the instep, and above 
the heel, so that there is no friction at this part of the foot, as is the case 
with the ordinary independent leggings, and obviates the employment of 
straps, springs, or other contrivances as means of connection and fasten- 
ing. The gaiter or legging is cut in a single piece of leather, canvas, 
cloth, or other suitable material, so as to avoid seams, and adapts 
itself to the form of the foot and leg by its mode of fastening, 
which consists uf a number of buttons, hooks, or catches, arranged on 
either side of the opening of the gaiter, disposed in a triangular form, 
over and round which in a zigzag manner is passed an elastic cord or lace 
which fastens at the top. By this mode of construction the trousers can 
either be placed inside or outside at the discretion of the wearer, it being 
merely necessary to lace less closely, the gaiter being cut of such a form 
and dimensions to admit of so doing without interfering with its general 
harmony of appearance, and, as above stated, forming part of the boot ; 
all wet, dust, or dirt is effectually excluded, as the gaiter is seamless, 
and consequently gives greater solidity and durability thereto, whilst at 
the same e it economises labour. 

2907. T. Cox and W. Hotiann, Birmingham, ‘ Umbrellas, dc.”—Dated 2nd 
October, 1872. 

According to this invention the notch on the top and the ring at the 
bottom of the runner tube are temporarily fitted in their respective posi- 
tions on the tube, and the s are soldered or firmly connected together 
by immersing fora short time the a made runner in a bath of 
melted zine. The zinc adhering tothe runner tube is removed, the notci 
is finished, and the runner is finally japanned and stoved in the ordinary 
way. The parts of a top notch are soldered or connected together in a 
like manner. 

2940. T. Kromer, London, “ Locks and latches.”— Dated 5th October, 1872 

These improvements have reference to the construction of locks 
described in the specification to C. D, Abel’s patent, No. 3115 of 1870. 
One improvement consists in making the pins of the key of the lock 
with conical recesses of varying taper and depth, into which enter conical 
ends formed on the sliding pins of the lock. Another improvement 
consists in providing spring pins in the body of the lock, catching into the 
notches of the sliding pins, so as to cause friction. Another improvement 
consists in providing the sliding bolt of the spring stud, which catches 
in front of the latch when in the locked position, and with an inclined 
surface which raises the latch when the bolt is slid backwards so as to 
allow the sliding pins to spring forward into the locked position. 
Another improvement consists in adapting the lock to act as a combina- 
tion lock without a key, by extending the front ends of the sliding pins 
beyond the face of the lock, and providing them with knobs so that they 
can be slid successively into the locked or unlocked position by hand. 
2962. T. Cox and W. Hotianp, Birmingham, “ Umbrellas, &c."—Dated 8th 

October, 1872. 

This invention consists in attaching or soldering the ring, which is 
afterwards converted into the notch, to the tubular part of the runner 
or top notch, by temporarily fitting the ring on the tube and immersing 
for a short time the combined tube and ring, or the parts only to be 
soldered together, in a bath of melted tin, or melted lead and tin, or of 
common soft solder or other metallic alloy, fusible at the same or nearly 
the same temperature. By this treatment the ring is firmly secured 
or soldered to the tube, and the runner or top notch is finished by the 
processes of turning and notching and japanning. 

1078. T. Laycock and J. SaurrLewortu, Skipton-in-Craven, 
“* Sewing machine shuttles.” —Dated 24th March, 1873. 

This invention relates to improvements in the machinery for tho 
spooling of thread for sewing machines and other purposes, whereby 
considerably increased quantity of spools can be wound and spooled than 
by the ordinary process by hand. Under this latter process it is calculated 
that one person is required to spool for ten machines, whereas by this 
invention one person can spool for sixty or six hundred machines. This 
is accomplished, first, by the machine and, secondly, by the improved 
construction of spool and the improved arrangement of those now in 
ordinary use. The improved machine consists of a right and left-handed 
screwed spindle giving traverse to thread guide-holders which form the 
spool upon the improved spindle, which consists of a simple piece of wire 
upon which a great number of spools can be wound and then cut into the 
proper lengths. The machine will also wind the ordinary spools now in 
use in any quantities. ; 

2844. G. Picorr, Otley, near Leeds, “‘ Wringing and mangling machines.”— 
Dated 26th September, 1872. : 

The framework and rollers are of ordinary construction; the to 
roller is mounted in fixed bearings; the bottom roller is provided with 
sliding bearings adjustable in the direction of the upper roller. Lctween 
the framework there is a carrier on which are two levers. The short ends 
of the levers are brought under the sliding bushes of the lower roller and 
connected therewith by rods. The long.ends of the levers are brought to 
the centre of the machine and there acted upon by a spiral spring, the 
tension of which is adjustable by screw and nut through which a rod is 
passed and connected to the long ends of the levers. 


Class 8.—-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c, 


“ry 


Ladies’ mantles, de.” —Dated 


rorkshire, 


2307. T, Wueetnouse, Lightcliffe, Halifax, Yorkshire, ‘‘ Unhairing, 
eshing, and working hides.” —Dated 23rd September, 1872. 


This apparatus co of a suitable framework carrying a rotary 
cylinder or cylindrical frame, on which are a series of projecting 
scrapers or knives. There are also a pair of endless travelling chains or 
belts carried on rollers, one at each end of the framework. hese chains 
carry one, two, or more cross-bars, having hooks or clips for attachin, 
one end of a hide to the cross-bars. By the travel of the chains the sai 
hide is drawn over the scra; used to rotate 

di the motion of the 


of the cylinder, which is ca = os 
in the te direction ‘0 keep the 
hide etralght is passed between a pair of clamps, operated upon by a 


lever. 
2319. J. G. Tonaur, London, “Improved means of producing mixed printed 
rr colored threads, d&c.”—A communication.— 


Seiad Coca an 
This invention for its object the preparation by means of printing 
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of textile fibrous materials when spun for the production or 


_e: of Fe ee a cash den wey ten oe 
e te ry’ J cs 
i colours produced by lighter and deaear daden.orrene 


blending, the colour.of the 
of a mixed colour, and thereby produce a different prin 
first obtained. by ms the feos re rapeke wed Ans oy ane and it 
is the a rin: an ying or yarns 
of all itu conaion anki constitutes the novelty of this invention. 
By this means a series of varieti dyed jeu threads and fabrics are 
produced by mixing the colours equal in character and app to 
mélangés, known as Vigoureux, The oo ca examples will explain the 
improved method of preparing colours for prin’ and dying yarns or 
threads in accordance with these improvements. Example A, incorporate 
in a cold state about 8 lb. of molasses or sugar with about two pints of a 
decoction of brown cashoo of suitable strength, or (example B) with about 
— i of extract of logwood. With one or other of these colours 
bl ed cotton or other yarn is Bsc os the colour being fixed by ex- 
posure to steam, then to a bath of bichromate of potash, and afterwards 
washed. The colour, example A, produces when printed a cashoo of a 
very light shade. Thecolour, example B, produces when printed a blue 
also very light. The quantity of cashoo or of logwood which has run in 
the bath of bichromate of potash is sufficient to alter or dye the white 
ground toa shade of the colour first — in lines or parts upon the 
yarn, the result of these processes being the production of a perfect 
camaieu colouring, which can readily be transformed by dying into a 
variety of different camaieu colours. According to these improvements 
the use and application of saccharine matter may be employed in analo- 








"—Dated 24th Sep- 


In carrying out this invention the stonew: bristol-ware, or earthen- 
ware of a like nature, whether glazed or not glazed, and which has been 
already subjected to the highest temperature its final quality may require, 
is moistened with a solution of gum or other such-like adhesive sub- 
stance. The suitable enamel prepared from coloured glass previously 
fluxed with borax or other suitable flux, and pulverised as well under- 
stood, is then ay 
enamel develu; 


2830. G. Smiru, London, “ Bnamelling stoneware, 
tember, 1872. 


, the process being repeated as may be required. 


2833. E. T. Hvanes, London, “ Printing, pressing, or enamelling on paper, 


dc.” —A communication.— Dated 25th September, 1872. 

This invention consists, First, in an improved mode of obtaining, by 
means of a vacuum and suitable apparatus, impressions on a sheet of 
caoutchouc of types, engraving, writing-lithography, designs for cnamel- 
ling, or any other shape or pattern ; and transmitting the same by means 
of a vacuum and similar apparatus to paper, glass, crystal, wood, porce- 
lain, earthenware, metals, or any surface whatever. The apparatus 
consists of a table to which is hinged centrally a movable frame, which 
can be lowered to the right or left, and the shect of caoutchoue is 
stretched upon the movable frame. To produce the impression the 
movable frame and sheet of caoutchouc is lowered to the right or left 
upon an inked, coloured, or coated lithographic stone, or an engraved 
plate, orany surface having counterparts of forms required to be printed, 
placed upon the table. The table is so constructed that vim the 
movable frame is lowered as above described, and a tap is opened com- 
municating with the vacuum, the sheet of caoutchouc is pressed upon 
the inked, coloured, or coated type, stone, or design, and takes up the 
ink, colour, or coating, when by another tap air is allowed to enter 
beneath the caoutchouc, and the movable frame is raised, turned half 
round, and lowered Ta the matters to be impressed. In another 
arrangement, instead of the vacuum, the pressure of water or other fluid 
is employed. 

2834. H. B. Bartow, Manchester, ‘“‘ Spanners and screw keys.” —Dated 25th 
September, 1872. 


2. 





ous cases reviously described for thick g t 
colours used for prin yarns or threads, particularly for those — 
ing intensity am 


The improvement in spanners and screw keys consists in varying the 
ings in the jaws according to the size of the screw nut or bolt head, 





which without the aid of mordants are capable of p y 

solidity under the action of bichromate of potash. 

2823. R. Youne and P. Brasu,§Zeath, Mid Lothian, “ Kilns.” —Dated 24th 
September, 1872. ? ' 

This invention has for its object an arrangement of kiln or kilns, by 
which smoke is toa large extent consumed, and the heat resulting there- 
from made to act upon the limestone in converting it into lime. 

2887. A. Cuapman, London, ‘‘ Bvaporating and concentrating cane juice, &c.’ 
lst vd 


—Dated ‘ 

The features of nevelty which ——_ this B wromapren ey > 
arrangi a tus for carr: out the process known as the “ triple 
effect Fi ae ovapenaling pgm thee Ang so that the three pans are 
combined in one vessel, which is divided into three compartments one 
above the other, each compartment containing a drum, coil, or other 

porating arrang' t the upper compartment leading to the con- 
denser, and the process of evaporation being similar to that known in 
sugar manufacturing as the triple effect. 
2845. F. Watton, Staines, Middieser, “ Oxidising oils.”— Dated 26th Sep- 
tember, 1872. 

This provisional specification describes boiling oil in a vessel with 
suitable dryers and raising it by an endless chain or other pump into 
a trough contained in a closed vessel, from which it flows on to a 
revolving beater and is dispersed into spray. The spray as it settles 
flows back into the boiling pan, and the process is in this manner carried 
on continuously. 

2847. C. W. Harrison and A. H. Harrison, London, ‘Combing atmo- 
spheric air for lighting and heating purposes.”—Dated 26th September, 
187 





The novelty of this invention consists in combining atmospheric air in 
certain defined proportions with any gas composed wholly or principally 
of hydrogen and carbon for lighting and heating purposes. 

2854. J. Bartuert, Bristol, “ Machine for mixing teas, coffees, dc.” —Dated 
27th September, 1872. 

The apparatus consists of a r« ome vessel of octagonal or other angular 
or polygonal form mounted on a horizontal shaft and fitted internally 
with salient pieces of various shapes, said pieces being angular and fixed 
to every alternate side of the vessel or otherwise, so that when the latter 
is rotated the contents will be thrown against the pieces successively and 
intimately mingled. as 
2855. J. McKetvis, Edinburgh, N.B., “Illuminating gas.”—Dateid 27th 

September, 1872. 

The feature of novelty which constitutes this invention is the soaking 
of dry peat with oleaginous substances, which are allowed afterwards to 
drip from it. The peat is then ready to be treated in a retort for the 
production of gas. 

2861. C. W. Sremens, London, “‘ Production of iron and stecl.”—Dated 28th 
Septenrber, 1872. 

This invention relates to the construction and arrangement of furnaces 
or apparatus for the production of iron or steel, and to the mode of 
operating therewith. In one part of the furnace, which by preference is 
a regenerative gus furnace, ore descending through hoppers is melted. 
Channels or gutters convey the fluid ore to basins formed in the furnace 
floor, these channels being stopped at will by banking them up. The basins 
are lined and the channels banked with a mixture of carbonaceous matter 
with pulverulent iron ore, lime, or argillaceous matter. The fluid ore 
run into the basins is reduced by the action of the carbon and fluxes, 
which action may be assisted by poling or the use of a gas rabble. The 
fluid cinder being tapped off, the precipitated metal may be balled, and 
either worked as wrought iron or converted in the same or in a separate 
furnace by adding pig or spiegeleisen into cast steel. The several basins 
may be used alternately for reduction, or one may be used for reduction 
and precipitation and another for conversion into steel, 


Class 9,.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS, 

Including all Patents not found under the preceding heads. 

2701. J. S. Story and F. G. Lynpe, Kirkby Stephen, Westmoreland, 
“ Excavating.” —Dated 20th September, 1872. 

This machine consists of a large iron pick fastened to the end of a jib 
or shaft, to which different motions, both vertical, horizontal, and other- 
wise, are imparted by connecting the end of the pick shaft with a steam 

linder ; a separat of cylind are also attached to the boiler for 
the Pp of travelling the carriage on which the machinery is 
moun along the rails, for lifting and removing the material exca- 
vated either to wagons or to deposit in some convenient place, the 
whole machine being capable of revolving round a centre pin fixed to 
the under 
2803. R. Boeken, Brooklyn, U.S., “Rolling screws and metal vods.”— 

Dated 23rd September, 1872. 

The First part relates to the combination of a concentric rotary or vibra- 
tory guide for the blank with a pair of dies or working faces, one passing 
the other, which is stationary, or the working faces or dies may pass 
each other in opposite directions. Between these working faces or dies 
the rolling process is ——— The Second part relates to the combina- 
tion of the guide and a stop or spring, with the working faces of a sta- 
tionary and a rotary or vibratory die. The Third part relates to the 
combination of the rotary and stationary dies, guide, on spring, 
with the hopper and gate, in such a manner that said gate shall discharge 
a blank each time of the guide passing it. The Fourth part relates tothe 
formation of working surfaces on the said dies. This part of the inven- 
tion is to form screw threads on taper rods for the purpose of manufac- 
turing gimlet- ited screws, the points of Fag ps and other taper 
screws. The part relates to the combination of a sectional rotating 
of vibrating die, with a sectional stationary adjustable die. 

2805. W. Ratu, Plettenberg, Westphalia, “‘ Removing oxide from iron and 
steel wire.”—Dated 23rd September, 1872. 

This provisional eps describes immersing the wire or other 
article of iron er steel in a solution of chloride of calcium ; then heating 
it toa red heat, allowing it to cool, and afterwards rinsing it in water. 
2811. G. Yute, London, “ Cylindrical rules.” —Dated 24th September, 1872. 

This invention consists in a “‘ fence” or ‘‘ guard” for adjustment on the 
ruler, tt which the pen rests while drawing straight lines, and the 
by kept from coming in contact with the ruler. No ink 
whatever, therefore, can be d ited by the on the surface of the 
ruler, and as notwithstanding motion of the ruler the “fence” or 
“guard ” always ins in one position, all blotting of the being 

is prevented. 
2816. W. T. Bury, Shefield, ‘Covers for melting furnaces.”—Dated 24th 


», 1872. 

This invention consists in the cover frames, and the fire-brick 
slabs A ot oe rye their melting surfaces apes = ete so 
that slab is placed in the frame the two parts wedge them- 
solves tightly together. 

2821. E. J. = Putney, Surrey, “ Toy row beat.”-—Dated 24th Sep- 











contains an automatic figure pulling a of sculls or an 
var. The body is backwards and to the rowing; 
the arms also to the required motion 

and ng them out of the water for € the boat: The 

are p of in connection with 








by means of movable steel plates connected to the body of the spanner or 

screw key in any convenient manner ; also in connecting the jaw-piece to 

the lever or arm by a hinge, and by a spring catch taking into ratchet 

teeth made on the hinge of the jaw-piece. 

2838. P. J. Davies, London, “ Reguluting and shut-off apparatus for liquids.” 
—Dated 25th September, 1872. 

An apparatus to be fixed in cisterns to the ordinary round valve, shoe 
valve, spring valve, or spindle valve, to be used for the purpose of flushing 
water-clusets, urinals, sinks, and lavatories, and also for the prevention 
of water waste generally. 

2841. W. T. Succ, London, “‘ Regulating the supply of gas.”—Dated 26th 
September, 1872. 

This invention has reference to the modifications of inventions for 
which letters patent have been granted to the patentee, and consists in 
making two or more radial holes in the valve spindle a little above the 
valve, the said holes or channels having connection with a hole through 
the centre of the spindle in the direction of its axis, or a communication 
muy be made between the outer and upper sides of the diaphragm. 
Another modification consists in inserting the regulating valve in the 
outlet instead of the inlet, attaching it to the upper side of the diaphragm, 
and providing it with holes similar to that described. 

2842. J. Mason, Birmingham, ‘‘ Metallic pens.” —Dated 26th September, 1872. 

According to this invention metallic pens are made by taking bright 
rolled sheet steel or irun and cutting blanks therefrom, next slitting and 
piercing the blanks, and afterwards raising them into the required curved 
figure. By this process or series of processes the processes of hardening 
and tempering are dispensed with. By heating the pens in contact with 
fatty or oily matter a rich and durable black surface is communicated to 
them, and they are also rendered less susceptible of oxidation. Iron pens 
so made may be further improved by case hardening or converting their 
surface into steel. The metallic parts of penholders and wood screws 
may be treated by the processes last described so as to give them a 
durable black protecting surface and convert their surface into steel. 
2843. W. H. Fetiows, London, “ Mouth-pieces for smoking purposes.” — 

Dated 2th September, 1872. 

The feature of novelty in this invention is the application of carbon in 
a mouth-piece made of glass or any otbersuitable material. The carbon, 
acting as a purifier, absorbs all the narcotic juices from the tobacco, 
2848. R. H. Courtenay, Clapham Junction, Surrey, “ Surface blocks.” — 

Dated 27th September, 1872. 

By this invention a print in gelatine is made from a negative having a 
grain both in the lights and the shadows, and from this print a printing 
surface is obtained in metal by means of pressure. Another gelatine 
print, having relief of an opposite nature from that of the printing sur- 
face, is made from a similar negative, and is used in the tympan of the 
printing press, so as to regulate the pressure of the paper against the 
inked printing surface. The plate is also used for line work by depositing 
zinc upon the surface, and then treating it in the manner commonly 
adopted with zincographic printing plates, the printing being then 
effected at either the type press or lithographic printing machine. 

2851. W. E. Winey, Birmingham, ‘‘ Metallic pens and penholders.”—Dated 
27th September, 1872. 

According to this invention the blank of the metallic pen is cut out, 
pierced, bent, and slit in the ordinary way, but instead of leaving the 
points or nibs of the pen in the same or nearly the same plane, each nib 
is bent at right angles to the plane in which it is situated when cut from 
the sheet metal. Those parts of the nibs which are ordinarily situated on 
the underside of the pen are brought into parallel planes, which parts 
open out in making the down strokes. The breadth of the point is 
determined by the thickness of the metal from which the pen is made. 
In making penholders according to this invention the stick is furnished 
with a shoulder at its lower end, on which the upper part of the barrel 
fits and is fixed, and the extreme lower end of the stick is slit or divided 
so as to give it elasticity. When a slip pen is introduced into the holder 
it passes between the barrel and the slit end of the stick, and is held 
firmly between them. 

2853. J. Burnie, Castle Douglas, Kirkcudbright, N.B., ‘‘ Portable fencing.” 
—Dated 27th September, 1872. 

The improved fencing is made in sections connected by hinges. Each 
section is made up in the form of an open frame of narrow slips of sheet 
iron riveted together, and the hinges are formed by means of square iron 
links, each link being jointed on one side toa horizontal strip of one 
frame or section by the end of the strip being bended round and riveted, 
whilst on the other side the link is similarly jointed to a horizontal strip 
of the zext frame or section, thus forming a kind of double hinge which 
allows one section to be folded flat upon the other. 

2857. J. Hout, Rochdale, Lancashire, “‘ Drawing wire.”"—Dated 28th Sep- 
tember, 1872. 

This invention consists in producing flat or triangular wire by drawing 
round wire through a perforated guide plate, and then between the edges 
of two hardened steel plates, 

2859. E. J. Cane, London, ‘‘ Enclosed screens.”—Dated 28th September, 1872. 

This invention consists in the construction of a box or portable or fixed 
structure, containing a wire or other formed screen placed at an angle, 
with a receptacle underneath, and one at the lower end of the screen, 
the former to receive the material passing through the screen, and the 
latter the material passing over it. 

2864. C. Kasrensetn, London, “ Machinery for composing and distributing 
type.” — Dated 28th September, 1872. 

The improvements relate to the type composing and distributing 
machines described in the specification to C. D. Abel's patent, No. 2031, 
of 1869. The improvements in the composing machine consist, First, in 
allowing the type to fall directly from the type boxes into the type 
channels leading to the conduit’; Secondly, in providing balance levers at 
the mouth of the type channels to guide the type into the conduit ; 
Thirdly, in the use of an inclined justitication desk, with adjustable slide 
for receiving the type from the conduit, which is twisted from an upright 
position at the receiving end into an inclined position at the delivery 
end, corresponding with the inclined position of the desk. The im- 
provements in the type distributing machine consists, First, in providing a 
separate distributing channel for each type, and separate* sets of distri- 
buting channels for the capitals; Secondly, in improved mechanism for 
conve the unsorted type into the distributing channels; and, 
Thirdly. fa improved mechanism for actyating the doors or flaps of the 
distributing channels, and for inserting the sorted type into their recep- 
tacles. 

2874. S, Swarx, Bradford, “‘ Pendant lamps.”—Dated 30th September, 1872. 

This invention relates to the construction of improved joints in connec- 
tt or other movable lamps loyed to illuminat 





tion with the 7, 
shop fronts, consists in such joints with a dish or recep- 
tacle cast round the socket, in which is deposited m: Attached 


to the “head ” of the plug is a ring or pendant flange which ps into the 

mercury. When the plug and lamp are removed a cap or cover is placed 

over the socket. 

2880. O. ScHULzE, ad “ Penholders, d&c."—A comivunication.—Dated 
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M the articles from cork by the use of ordinary grinding ma- 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THERE IS TO BE NO STRIKE OF IRONWORKERS : The facts relating 
to apprehended difficulty —THE FINAL MEETING OF THE MEN : How 
they were counselled—THE FIRST OF THE CURRENT QUARTERLY 
MEETINGS : What was done at it—THE REQUISITE TO BRISK TRADE 

OUR FOREIGN TRADE IN IRON: The Government returns—How 
GREATLY A REDUCTION IN FUEL IS NEEDED: Favourable indica- 
tions—THE EXPORT OF COAL— THE CASSON NEW PUDDLING FUR- 
NACE: A model shown—THE BIRMINGHAM FACTORIES CLOSING 
FOR THE HOLIDAYS ~ENGINEERING AND MACHINE MAKING ESTA- 
BLISHMENTS—METAL ROLLING—RAILWAY CARRIAGE AND TRUCK 
WORKS—OUR CURRENT TRADE IN THESE BRANCHES, 


WE are to be spared the disastrous labour strife with which we 
were threatened. The finished ironworkers, through their repre- 
sentatives on the Conciliation Board, which meets in Wolver- 
hampton, declined to accept the terms which their masters on 
Friday last offered, although those terms were the same as those 
which had been accepted in the North of England. The men 
would not accept the increase of $d. per ton for puddling and 
74 per cent. on the wages of the other operatives. The men 
wanted a rise of 1s, and 10 per cent. respectively. The masters 
would not give it, and the men threatened to strike. Thus the 
two sides of the Conciliation Board separated. It would seem, 
however, that the Union organisation is not very ns there 
are very many ironworkers who are not members of it. Moreover, 
the North of England men were satisfied with Mr. Kettle’s award, 
which is to extend up to the 24th of October. Again, the North 
Staffordshire men were disposed to accept the masters’ terms. 

All this came out at a meeting of the men which was held on 
Monday at Dudley. The views of both the North of England and 
North Staffordshire were fully expressed by representatives who 
had gone to Dudley. Indeed, something of the character of an 
official notification of the views of the executive of the Union was 
conveyed in a formal letter written by the secretary of the Union. 
Under these circumstances it was clear that if the men should 
determine to strike they would be left to their own resources. 
There was, therefore, no alternative but to yield. And yield they 
did by accepting the masters’ terms, and returning to work on the 
following morning. 

The quarterly meetings have, therefore, begun with this trou- 
blesome question settled for six months. The first quarterly 
meeting of the current series was held to-day (Wednesday) in 
Wolverhampton. Great satisfaction was expressed at the course 
which the men have thought it wise to pursue, and there was a 
general disposition to do business, But there was the old diffi- 
culty in the way; prices are too high. So heavy, however, are 
the expenses of the ironmasters, that there was no marked ten- 
dency to yield on the part of the first-class firms. There were a 
few second-class makers who were not indisposed to accept orders 
at slightly under the quotations of the day, but the figures at 
which business might be done by some purchasers are not quotable. 
No large amount of business was done, purchasers seeming to 
reserve the closing of negotiations until to-morrow in Birming- 
ham, They are hoping to get some little relief then. They may 
perhaps succeed to a slight extent. They are the high prices 
which alone prevent an excellent business being done at the meet- 
ings which are now being held. Stocks are low upon every hand, 
and the iron is needed, But consumers will submit to a great deal 
of inconvenience rather than buy on terms which they believe 
cannot long be maintained. , 

Our foreign trade in iron of all kinds is by no means 
so satisfactory as could be desired, and very much less 
so than would appear if an estimate were based upon the 
values alone. These show a disproportionate excess as compared 
with the increase in the quantity of iron exported. The value 
of the pig iron exported in the month was larger by £338,308, 
but the quantity was not 12,000 tons in excess of March 
last year. In the three months the increase in the 
value was 201,09. A much better trade has been done with 
Holland and Germany. In bar and angle iron the increase in 
value on the month was £115,698, and on the three months 
£239,610; while the increase in the quantities exported was only 
about 3000 tons in both periods. In railroad iron there was a 
decrease of 27,148 tons, and a decrease in value of £66,803; and ia 
the three months a decrease of 66,806 tons in quantity, and of 
£81,937 in value. The largest share of this decrease was with the 
United States, and next in order come the Austrian territories and 
Egypt; but to India the exports had increased. With an increase 
of about 4900 tons in the month’s and the three months’ exports of 
cast and wrought iron, we have an increase in value during the 
month of £110,895, and in the three months of £260,641. The 
increase has been with Germany and the United States. In hoops 
and sheets, with an increase of 3800 tons in the month, the 
increased value was £10,440; and in the three months the exports 
were larger by 7000 tons; while the excess in value was £270,593. 
In old iron and unwrought steel the changes are not so conspicuous. 














Month of March. 


Three Months. 


Iron. 





Pig and puddled 
Bar, angle, &c. .. 
Railroad oe 





Wire oo ee 

Telegraphic do. on 0,854 
Cast and wrought . ‘| 508,971 
Hoops, sheets, &c. ..| 223,851 





Oldiron .. .. 
Stecl, unwrought 





Relief ia respect of the price of iron depends almost exclusively 
on the price of fuel. The coal trade of this district keeps fairly 
active, but the pressure for deliveries is not so great as it was, 
Colliery proprietors inform us that it has been some time since 
they had so many loaded boats in their quays as are now 
observable, This arises partly from the smaller requirements of 
the ironworkers, and partly from the advancing season. Prices 
are hardly so strong ; indeed, there are slight indications of yield- 
ing, which consumers feel tolerably confident will go on deve- 
loping themselves as the year advances. At present the prices 
demanded are enormous as compared with those of a twelve- 
month ago. This is conclusively shown in the fact that whilst 
the fossil fuel exported from Great Britain in March last year 
was valued at £655,732, that exported last month was entered 
as worth £1,073,467. The value upon the three months is 
£2,740,744 this year, against £1,643,816 last year. These figures 
are the more striking inasmuch as the quantity exported has 
fallen off certainly in the month. In March, last year, the 
quantity exported was 1,101,093 tons, but last month it was no 
more than 977,324 tons, 

What has been a busy week at most of the manufactories in and 
about Birmingham will close to-morrow, and the Easter holidays 
be entered upon. There are few branches in which a fair amount 
of work will not have been left on hand to be resumed when the 
hands return, 4 

The engineering establishments, perhaps, stand as well up in 
orders as any others, There continues to be great activity dis- 

layed in the getting out of work for export. Steam engines have 
fon exported in the past month toa er extent than in the cor- 
r ding month year. General machinery has been sent away 





* The words “ distributing channel for each type, and separate,” are 
found in the copy of the abridgment delivered by the applicant, but do 
not appear in the original abridgment. 


in a yet r proportion. It has gone principally to Germany. 
Holland, Belgium, and France, All those countries have taken 
more in March this year than in March 1872, Allowing for the 
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Easter holidays, the new orders enning in would j the expec- 


tation that April will show no less satisfactory results than March. 
The metal rolling mills continue well employed, doing a good 
home, and likewise an excellent foreign trade. What Be been 


done this year in the Jast-named department is demonstrated in 
the Government returns. With an increase of about 12,000 tons 
in the total quantities of unwrought copper exported in the 
month, the increased value was £69,570; in the three months the 
increase was 35,888 tons, and the increased value £186,037. Five 
times more — copper went to France than in the corres- 
ponding period of last year, The chief development, however, 
was with countries unenumerated. In wrought copper and brass 
the changes were not great—the increase upon the month in 
—_ copper being nearly £5000, and upon the three months of 
a little over £40,000. 

The railway carriage works are all busy, and at present are 
declining to quote forward until there can be less doubt as to what 
may be the cost of production. This year we are doing a larger 
aap er ae business with foreign countries than we were last. 
In the first three months of this year the value of the railway car- 
riages sent abroad from this and other districts was £26,993, 
against £10,346 in the corresponding period of 1872; but the in- 
crease upon the month of March shows a very much larger pro- 
portion than in the three months, inasmuch as whilst the value of 
passenger carriages shipped in March, 1872, was only £525, those 
sent away in March this year were estimated at £9229. The 
activity of the manufacturers is kept up more upon the home 
than upon export work, and by far the greater number of the 
hands are employed in the truck departments. In this branch 
we are doing less with foreign countries now than we were 
a twelvemonth ago. This may be inferred from the cir- 
cumstance that whilst in March last year the trucks shipped 
from this country were worth £8195, F med exported last month 
were valued at only £7888, notwithstanding the greater cost of 
material, and therefore the higher prices at which they would 
have to be entered at the Custom-house. But there is an im- 
provement upon the three months to the extent of nearly £10,000, 
the worth of the trucks despatched in the first quarter of this 
year being £46,105, 





NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

THE PRESENT STATE AND PROSPECTS OF THE IRON TRADE—THE 
POWELL MINING COMPANY—CONTINUED ACTIVITY IN THE IRON 
MANUFACTURING DISTRICTS — THE COAL TRADE: Downward 
moventent in prices : Agitation for an advance in wages : The 
miners and the Coal Committec. 

THE iron trade of this district, so far as new business is concerned, 
is devoid of animation, and very few orders have been placed 
during the past week. There has been some inquiry for Bessemer 
iron, and a few parcels have been sold at prices ranging from 
£9 7s. 6d, to £9 10s. at the makers’ works, There was a good 
attendance at the Manchester Exchange on Tuesday, but little or 
nothing was done; the two meetings this week, one at Middles- 
brough on the same day, and the other at Birmingham on Thurs- 
day, operated against business, but it is hoped that after the 
Easter holidays matters will improve. Sales have been chiefly 
confined to merchants, and second-hand lots have been offered at 
considerably under the current rates. No, 3 foundry pig iron 
could on Tuesday be bought for about 125s. per ton delivered in 
this district, and No, 4 at about 117s. 6d. Manufactured iron is 
very flat, and makers, with the present reluctance of consumers to 
purchase, are not, as a rule, offering quotations, but prices gene- 
rally remain without material alteration. 

A few small shipping inquiries are coming to hand both on 
American aud continental accounts, and some improvement is ex- 
pected in this direction, 

For castings there is a very fair demand, particularly for build- 
ing purposes, as the season is now opening. Engineers’ castings 
are also in good demand, and prices range from £14 to £28 for 
small, and £12 10s, to £14 for large. 

A numerously attended meeting of the shareholders in the 
Powell Silver-lead Mining Company was held in Manchester on 
Friday, to consider the disputed claims of the owners of prefer- 
ence shares, and it was resolved that by way of compromise the 
so-called preference shareholders should be allowed payment in 
full in respect of their capital, but without any allowance for 
interest since the last actual payment. 

In the iron manufacturing districts the works continue actively 
employed throughout both North-west and South-west Lancashire. 
The Wigan Coal and Iron Company are fully engaged, and the 
rolling mills, rail mills, rolling stock works, engineers, and 
founders, are well in for orders, 

In the coal trade the highest point in prices has now been passed. 
The demand in the Wigan district has fallen off so considerably 
that at many collieries stacking has been commenced, and there 
is a decided downward movement in prices, coalowners being now 
willing to sell ata reduction of from 2s. to 3s. per ton. In the 
Manchester district, however, the demand for steam and engine 
fuel is still sufficient to absorb supplies, and prices remain firm. 
But in the house coal trade there is more ease, and in the highest 
quotations there has been a fall of about 3s. per ton, the top price 
being now 26s. 8d. 

The men in the Wigan district are agitating for a further 
advance of 10 per cent., and have vaguely threatened a strike as 
the alternative, but there is no disposition on the part of the 
masters to le the d The agents of the men in these 
disputes are collecting evidence from the miners’ point of view to 
lay before the Coal Committee when it resumes its sitting. The 
Middlesbrough meeting on Tuesday will have little effect here. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

GENERAL REMARKS: The heary ironworks and foundries—Ratu 
MILLS—-STEEL TRADE—HIGHER PRICES FOR ROLLING, TILTING, 
AND FORGING—CASTINGS AN ADVANCE—SHIPMENTS OF SCYTHES, 
&c.—FILES AND SAWS—PROBABLE DEARNESS OF FILES—THE 
ENGINEERING TRADBS—THE CUTLERY BRANCHES AND VIENNA 
EXHIBITION—DIVIDEND IN Messrs. RouND’s ESTATE—NEW 


LIMITED COMPANIES — AN INDUSTRIAL IRON AND COAL 
Company: Jortunate shareholders -- DivipENDS — WAGES 
DISPUTES. 


Since my last report was written I hear of a slackening of orders 
in several branches of the industries carried on here, but as a rule 
the larger works remain fully as active as hitherto. The heavy 
ironworks and foundries continue to receive good commissions, 
and are certain to be well em.ployed for some months to come. 
In some instances work is being partially suspended by stock- 
taking operations, 

The rail mills are fully employed, mostly on steel rails, which 
are worth £16 or £16 10s, 

General descriptions of steel are in as much demand as hitherto. 
The steel rolling mills proprietors have reduced discounts from 
25 per cent. to 20 per cent. on rods, and from 25 per cent. to 15 per 
cent, on tilting and forging. General castings are in fair demand, 
in some cases at an advance of from 15s, per ton to 25s. per ton on 
prices prevalent prior to the Ist instant. 

Within the last day or two heavy consignments of sheep shears, 
scythes, and edge tools have been shipped off, in several instances 
to Australia, the Cape, and New Zealan Garden shears and 
some other implements have been further advanced from 5 to 15 
per cent. 4 

Files and saws are in fairly good request, and these are also in 
several instances quoted at ced rates, owing to the er 
prices that have to be for Swedish and Russian iron. ere 
appears to be some ity of files becoming much dearer unless 








the raw material becomes more plentiful, and is to be had more 


y. 

e various branches of the enginéering trade are fully engaged 
on old orders, and, in a few cases, are getting pretty nearly up to 
current demands, 

The cutlery factors report an improvement in several branches, 
but state that on the wa the trade is very decidedly slacker 
than at this time last year. American spring orders are now 
beginning to arrive. Some few houses in this line will be in the 
front rank at the Vienna Exhibition. Messrs. Brookes and 
Crookes, having prepared a particularly fine show case of 
A fifth dividend of 1s. 3d. in the pound has been declared in the 
estate of Messrs. John Round and Son, silver platers, Sheffield, 
who suspended some three years back with heavy liabilities. 
Their business is still being carried on. 

The undertaking of Messrs. Brown, Bayley, and Dixon (Shef- 
field Steel and Iron Works, Attercliffe) has been transferred to a 
“limited” company with a capital of £500,000. Mr. J. Morrison 
is chairman of the board of directors, and the present partners 
are retained as directors and ers. One or two other old 
established firms are also being transferred in the same manner, 
An “Industrial Iron and Coal Company ” is being formed, with a 
capital of £150,000, to work the Hasland collieries near Chester- 
field (which have been bought for £40,000) and a coal field near 
Sheffield. On the latter property steel and ironworks, &c., are 
proposed to be built. The workmen are to have a certain per- 
centage of the profits, on the same principle as Messrs. Crossley’s, 
Halifax, and Messrs. Briggs’, Methley. 

The Staveley Coal and Iron Company have created new shares 
which have been presented fully paid up to each shareholder. 
Both old and new shares are quoted at £160 premium. I hear of 
other good local dividends which are shortly to be forthcoming. 
Numerous wages disputes of a minor character are of daily 
occurrence, but there are none of any importance. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

Tur CLEVELAND IRON TRADE: The quarterly meeting at Middles- 
brough: The returns—TEN PER CENT. ADVANCE GIVEN TO THE 
BLAST FURNACEMEN—STRIKE OF PUDDLERS AT STOCKTON—THE 
COAL AND COKE TRADES. 

THE Cleveland iron trade is just now in a rather unsatisfactory 

condition. There is a fair amount of work on hand, and prices 

are high, but orders are not coming in as quickly as could be 
desi The fact is that prices altogether are too high. Everybody 
who can possibly postpone work is doing so in the hope of getting it 
done cheapershortly. The quarterly meeting of the North of England 
iron trade was held at ae on Tuesday. There was not 
such a large attendance as usual. Although facilities were 
afforded for people in the trade to show plans and models of 
machinery, or specimens of ores, or anything of interest to the 
trade, pe = was not taken of this mode of advertising. 

Little business was done. Prices, however, were firm as last 

quoted by THE ENGINEER. 

According to the returns of the Cleveland Ironmasters’ Associa- 
tion, just issued, for the past month, there are 133 blast furnaces 
in the North of England, 125 of which are in operation. There 
are 22 blast furnaces building, chiefly in the Middlesbrough district. 
The make of pig iron for the month of March is shown by the 
following statistics :— 





Tons. 
Month ending March 31st, 1873... .- «© «+ «+ 172,539 
Month ending March 31st, 1872 .. .«. o. oe 168,685 
Month ending February 28th, 1873 oo ee 154,491 
Increase upon March, 1872... «. «- 3,854 
Increase upon February, 1873 .. 18,048 


Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending March 81st, 18738 .. «. «+ +s +s «+ 87,143 
Corresponding month last year «. «2 «+ «+ 31,512 


pO ee: ae es aes 5,631 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending March 31st, 1873... «. «eee ee ee © 15,1 








Corresponding month last year 14,408 
Increase .. «. «+ « 696 

Makers’ Stocks. 
February 28th, 18/3 .. «2 os «+ «+ 83,713 
March 3st, 1873 .. . 25,175 
Decrease upon February, 1873.. .. «. 8,538 


It will be recollected that about a fortnight ago the blast 
furnace men of the North of England asked for an advance of 
wages, and such alterations in time as was equivalent to some- 
thing like 25 per cent. The masters unanimously decided not to 
concede this request. The men were not satisfied with a simple 
and firm refusal, and on Saturday last sent in a circular notice 
asking for an advance of 10 per cent. to the day-men, and for the 
other workmen time and a-half from Saturday afternoon to Sun- 
day morning, and double time from Sunday morning to Monday 
morning. On Tuesday, at Middlesbrough, the masters held a 

ting, and decided to de an advance of 10 per cent., but 
resolutely declined to make any alteration —— — 
for time. It is hoped that the blast furnacemen accept the 
liberal advance of the masters, and not raise any further ques- 
tions while trade is 

The Board of Azbitration for the iron trade of the North of 
England is supposed to prevent strikes. is is a mistake, as I 
have often pointed out. Just when the board had awarded an 
advance of 74 per cent. to the men last week, a number of puddlers 
at the Bowesfield Ironworks, Stockton, struck because they were 
asked to puddle a certain mixture for making superioriron. They 
should have referred the matter to the we wo, Renggerwencer 
of the Board of Arbitration. Other workmen have been stopped 
owing to the strike, and the employers are determined to 
proceed against the men and claim compensation for waste 
of coals, &c. Efforts are being made to compromise the 
matter, but I believe the masters will allow the case to go before 
the magistrates, so that other workmen may see that they cannot 
leave their work at a moment’s notice, and put capitalists to great 
inconvenience and heavy loss. ‘ 

There is less pressure in the coal and coke trades, but prices are 
about the same as last week. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE CAUSE OF THE INCREASE IN PRICE OF COAL—STATISTICS OF 
THE MERTHYR DISTRICT—COAL PIT EXPLOSION AT ABERTILLERY 
—THE MINERS’ SESSION AT NEwporT (Mon.)—BILiy Farr PLay 
—MAKE OF RAILS AT THE LEADING IRONWORKS—WAGES OF 
THE COLLIERS AND PRICE OF COAL THROUGHOUT THE DISTRICT— 
STRIKE OF THE DEAN FOREST COLLIERS—-CHARACTER OF WORK IN 
THE SOUTH WALES DISTRICT. 

REFERENCE has been made of late to the cause of the great increase 

in the price of coal, and it has been ne by Halliday and 

others toshift the onus from the proper shoulders--the colliers—to 
the coal dealers. I may give a fact or two as a contribution 
towards solving the difficulty. The figures pry by the coal com- 
mission,showing amarked decrease in the yield of coal, are attributed 
by day to a more confined area of development, namely, 
lessened collieries. Now in the Merthyr district, where the col- 
lieries have not been lessened, the yield of coal in 1871 was 

870,269, and in 1872 765,871, showing a decrease of 104,398 tons. 
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pany ’ tons ; w- 
used less by 21,277 tons. 

I have been thus minute, for there is no getting over these 





figures. There was no vag meter mee but the colliers would 
not work, and the result all the world knows. 


The re-starting of pit and forge is still on, but it is sad 
to note that the awakening again of the full-toned “‘ music” of 
the blast and of labour generally has its accompaniment of dire 


fatalities, This week the Abertillery Colliery, the property of the 
South Wales Colliery Sa, was the scene of a shocking explo- 
sion. Six men were killed; and it is feared the list of deaths will 
be increased, several poor fellows being much injured. The cause 
will probably transpire at the inquest, but it is believed to have 
arisen from working carelessly. 

The session of the Amalgamated Miners at Newport has been 
attended with important discussions. Amo other matters, the 
demerits of the new machine known as “ Billy Fairplay” were 
ex At one colliery it was stated during the past year, 
Billy had swallowed up no less than 20,000 tons of typed had 
been a clear loss to the colliers of nearly £12,000. It was inti- 
mated that the machine would not be tolerated after August next. 

Work is now generally resumed, and I am glad to quote the 
following list of — sent off the beginning of this week :— 
Dowlais Company, 490 tons of rails to New Orleans; Crawshay, 150 
tons to the same place ; Jones, Heard, and Co., 644 tons of rails ; 
—— and Co, sent 30 rams to the States; and the orders so long 
on the books, with an influx of fresh engagements, will now be 
steadily worked off. 
parts of the district. 

The following figures are cited by the Miners’ Association as 
current in the district :—Aberdare : Wages of colliers, 5s, to 5s. 6d. 
per day ; coal 21s. per ton. Rhondda, 5s. to 5s. 6d ; coal, 21s. to 
22s. per ton. Swanseavale: Colliers 6s. to 7s.; coal, 22s. to 23s. 
Neath: Colliers, 6s, per day ; coal unpicked, 22s. New Tredegar: 
Colliers, 5s. to 5s. 6d.; coal, 21s, to 24s.; Maesteg: Colliers, 5s. to 6s. 
6d.; through coal, 15s. per ton. Blaenavon : Average rate of colliers’ 
wages, 5s.; price of clean coal from 12s, to L4s.; Caerphilly: 
Average rate 5s. 6d. per day in one colliery, 5s 9d. to 6s. 6d. in 
others ; coal 18s. to 19s.Junsorted ; Cwmbran : Price for cutting coal 
27s. per ton; average wages, 5s. to 5s. Gd. per day ; price of coal 
16s.; average hours of working, fifty-six per week. 

A strike has taken place in the Forest of Dean amongst the 
colliers of the Pillowell and Yorkley Court Collieries. An intima- 
tion had been conveyed to the colliers of a reduction of 10 per 
cent., and this led to the strike. The masters complain that, 
owing to a fall in the price of coal, they were necessitated to make 
the reduction. 

The price of coal and rate of iron are well maintained in the 
South Wales district. 


The make of pig is increasing rapidly in all 
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PRICES CURRENT OF METALS AND OILS, 
1873. | | 1873. 
44a £44, | ead 
| || Iron (continued) 
12 0 0..14 0 0 Pig in Scotland— | 
10 5 @..10 7 6 No.1 ssoccccee|] 6 1 046 3 6 
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9 0 0..0 0 0} 700.800 
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Other sorts }266.176 |33 0 0.. 0 0 
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coscesee | 14 0 0235 0 0) | 0 0.0 0 
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0.. oO 0 0..70 0 
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0.. 0 0 0. 0 
0.. 0 0 0. ° 
0.. ° 0 0. 0 
0.. 0 0 0. 0 
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0.. 0 0. 0 
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| 20 
“40 25 
17 0 30 
14 0 2 
13 10 oT) 20 
4 31 +0 
15 0 0| 4“ +0 
13 10 | +0 
seeee 40 1450 «le7 
Best best . 15 15 10 .|1500 0.. 0 
Puddled . - 9 0 95 ke-#4 -0 
Hoops, first quality— | -0 
Birmingham a ® 18 6 146 0 147 
¥ ° 16 0 145 0 147 
16 10 | 
17 0 0} 
16 0 0} 117 0.200 
16 0 000.000 
+1510 0) 230.2370 
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9 0 
3 15 0 | 
115 0..116 0 
67 -00 118 6..220 
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Pig in Cleveland— | | 33 0 0..35 0 0 
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PRICES CURRENT OF TIMBER 
1873. 872, || 1873. 1872. 
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Sourn KENSINGTON MusEuM.—Visitors during the week end- 
ing April 5th, 1873:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 9704; Naval and other 
oa, 1306; on Wi y, Thursday, and Friday, admis- 
Stier callectons, 127" total, 18,284;  Famoatits 

ns, ; 0045 average 
week in former + Taado, total from ‘the opeuing of the 
Museum, 12,360,307. 
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LITERATURE. 
Statistical Report of the National Association of Iron Manu- 
v facturers for 1872. E 

WE have before us the “ Statistical Report of the United 
States National Association of Iron ufacturers for 
1872,” published at Philadelphia ; and although Mr. Thos. 
Dunlap, the secretary, deems it necessary almost to 4 
gise for its not being as full as it was hoped to make it, 
we can honestly and truthfully congratulate him on having 
offered to the public ore of the most complete reports on 
the state of a manufacture with which it has ever our 
lot to meet. Itis not possible for us to give anything like 
a a is of statements which extend to some 300 pages, 
and which principally consist of tabulated returns of the 
results obtained in the different branches of this industry, 
which is rapidly assuming in America such gigantic pro- 

rtions, and where there exist natural facilities for its 
urther development, of which some of our English readers 
have, we imagine, but a very faint idea. After going 
through the different States categorically, Mr. Dunlap 
supplies the following recapitulation of the new fur- 
naces and mills either Suilding or projected, and the list 
appended fully bears out his statement that, “during the 
summer of 1872, probably more capital has been invested 
in ore lands, blast furnaces, rolling mills, foundries, and 
other branches of metal manufacture, than in any similar 
period in the history of the United States.” 
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Mr. Dunlap, a little further on in his report, gives the 
total estimated production of pig iron for 1872 at about 
2,300,000 tons, or an increase on that of 1871 of 400,000 
tons; and the yield of wrought iron, exclusive of rails— 
the production of which will not, he says, greatly exceed 
that of 1871—at 852,000 tons. Amongst the many in- 
teresting details which are furnished, we find that at the 
Mondale Ironworks, Missouri, the following plan for ex- 
antes lime and neutralising its effects on the boilers has 
been adopted—from the context,-we gather successfully so 
—and we commend it to the attention of those steam users 
who suffer from a lime-charged water supply :— 

“They have also a lime extractor, the only one which we saw in 
the different establishments of the furnace companies visited. It 
consists of a large cylinder, which contains four layers of sixteen 
pieces of sheet iron. The water passes through it in two streams, 
while the lime settles or sticks to the plates. These plates are 
heated by steam, which also keeps the water hot, thereby, causing 
the tion of the lime from the water. the water passing 
into the boiler still contains some lime, the action of the latter is 
neutralised and prevented by dissolved gum catechu, of which 
about two gallons daily are poured into the boiler from a cylinder 
reservoir kept for that P . This process is necessary, as the 
water of the spring w ich supplies the works holds more lime 
than any other in the neighbourhood, and probably in all Missouri. 

At a time when the production of charcoal iron is 
attracting so much attention, when we hear, even in Eng- 
land, of new furnaces to use that fuel being put in blast, 
there needs no apology for extracting the following descrip- 
tion of the Maramec Works, Missouri, and we would point 
out to those interested the very exceptionally great dia- 
meter of this furnace at the boshes—9}ft.; the use of 
“brands” (we happen to know that a certain proportion 
of highly-dried but uncharred wood was once used in the 
East Indian Iron Company’s furnaces, Madras) and the 
very large out-turn of pig, running up, as it does, to nearly 
75 tons per week :— 

The base of the furnace measures 30ft. square and is built of 
sandstone on the rock. The diameter of the crucible is 28in. at 
the bottom, and 34in. at the top; height 10in. The boshes 
measure 94ft., the stack is 34ft. high, and the air pressure about 
2}1lb. The gas escapes through a flue at the top leading into 
another open chimney, The frame casting house is 60ft. square 
and covered with sheet iron, as is also the frame top house. The 
furnace is fed by about 100 charges a day, consisting of 640 lb. of 
ore, eighteen bushels of ch and ut 40 lb, of limestone, 
also one basket of “‘brands,” the stumps of wood uncharred, The 
casting takes Hwee about four times a day, producing on the 
avi from 14 tons to 15 tons of pig iron. The total amount 
manufactured in 1872 was 4100 tons. 

At another charcoal furnace (Jackson Iron Company’s) 
the following extraordinary results have been obtained :— 

Furnace, stack No. 2, 








Height of stack, 40ft, 
Diam o 9ft. (exceptionally large). 
Srapemadiasel etek on oe 0 bushels, 
” en 2129 tons of 2240 Ib. 
” spenetene eve 000 ~ > 
Product No. 1pigivon <. “. 1. 1375} tons, 
Tot nah cas eve 7 tons, 
Bushels of charcoal to ton of iron ... lll 
eee OE ONO ts ashes kes’ ccd cao 64 per cent. 
Iron per day tons. 
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furnace owners, and far exceeds matin doer eens a 
Amongst the most important to ish manufacturers 
of the many returns furnished by Mr. Dunlap is that 
which we append of the consumption of iron in North 
America, by which it will be seen that the weight of rail- 
— lone exceeds the actual production of pig iron 
hence it is evident, with the immense development of 





the railway s taking place, that the United States | 
must remain, for many years to come, large purchasers in 
our finished iron markets :— 

ConsuMPTION. 


Production of 88: cco cco cco cco «59,400,000 tone, 
Importation, yn (fiscal year) ... 1,254,618 tons. 


Total consumption of rawiron ... ... +. 3,654,618 tons. 
To be added to thisis thoimmncnso quanti of 
-— made and worked in the United 


2 


400,000 tons. 


Total consumption ... s+ «+ s+ 4,054,618 tons. 

Where this is used may be imagined from the few followin 
statistics, which have been furnished from reliable sources, an 
for most of which the writer is indebted to John 8. Perry, Esq., 
President National Association of Stove Manufacturers, Albany, 
New York. First in importance come the 1 , of which we 
have 70,000 miles in the Union, and which require to lay and 
equip them at the rate of 150 tons per mile, 12,250,000 tons. 
Ten per cent. of this amount per annum for repairs, a very small 
estimate, would be 1,225,000 tons. The ratio of increase for the 
past three years has been ped cent- Thus the total consump- 
tion of material by the way system per annum equals 
1,428,500 tons, and 7000 miles of new road at 150 tons per mile, 
1,050,000 tons, or atotal required by the railroads of 2,478,500 
tons, or more than the entire pig iron product of our country. 

Passing from the statistics of iron manufacture to those 
of the preparation of coke, Mr. Dunlap gives a very in- 
teresting account of the operation of the American Coke 
Company, on the Dyke and Brooklyn Avenue, and those 
of the Illinois Patent Coke Works at St. Louis. The 
operations of the former appear to be conducted on bitu- 
minous coal slack, which is 

** Brought by rail to the Victor track scale, thence intoa nae 
and passes mts hee 4 through a slack drum and a crusher, where 
the large pieces are — Above it is the machine house, four 
stories high, and t. by 50ft. in dimensions. An elevator 
brings the crushed coal to the fourth story, drops it there into a 
horizontal iron conveyer in which a worm or screw shovel drives 
it forward. While passing through this conveyer it is kept in a 
stream of cold water an inch and a quarter diameter, after which 
it passes into the classifying drum which divides it and puts it into 
four departments, the first retaining the coaldust and pieces of 
one twenty-fourth of an inch ; the second pieces one twelfth of an 
inch in size, the third ,one-sixth, the fourth one-third. For 
this operation the drum revolves, making thirty-nine revolutions 

r minute. Numerous streamlets of water run from small holes 
in a pipe on the side of the drum, which is made of wire cloth, 
like a sieve, open and clear of dust. The coal then passes into 
the four mt wl machines in the third story, where the slate, 
sulphur, and other impurities of iron are removed by sifting and 
washing. This is done by a machine which has a plunger for each 
of the four departments, and is operated by the main driving 
shaft of the steam engine. The ed coal is then conveyed to 
the draining drums, one for the two coarse and one for the two 
finer sizes. Both are conical drums 10ft. long, medium diameter 
4ft., and are constructed of perforated plate iron, that for fine 
coal being jacketed with a fine wire gauze, The drums revolve 
and discharge the coal upon a pair of rollers, where the coarse 
gets crushed by friction and the tine coal mixes with it. A con- 
veyer now takes the pulverised coal and leads it along the ceiling 
of the second floor to the elevator, which carries it up to the to’ 
of the building into a bin 18ft. square and 40ft. high, with 
a capacity of 5000 bushels. Over this bin is a water tank which 
holds 12,000 gallons. The bottom of the bin is on the second 
floor divided into two hoppers, and opened by gates through which 
the coal is dropped into cars of fifteen bushels’ capacity run- 
ning on rails into the mouth of the ovens,” 

At the Illinois Patent Coke Works Messrs. Adolphus 
Meir and Co., the proprietors, claim to have a patent 
cleaning machine, and further, that their coke, which is 
already used at several foundries, is good enough for 
making the best qualities of iron. 

In conclusion, Mr. Dunlap gives a series of tables show- 
harcoal, &c., pig, railway 





ing the production of anthracite, c 
iron, merchant bars, &c. &c., produced in and imported into 
the United States, statements of the prices of the metal in 
the different districts, together with tabulated returns of 
the manufacture of pig, forged, and rolled iron for the 
year 1870, showing the number of hands employed, the 
capital, materials used, and product, which appear to us 
marvellous examples of patient industry and attention 
to details, and which form a most useful code of reference 
to the merchant and manufacturer, and, in fact, to all 
interested in this great and increasing industry. 


Street's Indian and Colonial Mercantile Directory for 1873. 
G. Street and Co., Cornhill. 

WE notice that in the new volume of this valuable 
Directory several new features of importance have been 
added. Amongst the additions are the various steam 
routes to the places treated of, with rates of fares and 
times of transit; all the London agents to each of the 
banks are named ; full particulars as to the principal pro- 
ducts, and the articles in which the trade of each p 
chiefly consists; information regarding the principal 
Government offices in each town, and of the various rail- 
ways in operation or construction. This is certainly the 
way to make a good book better. 





CLEVELAND INSTITUTION OF ENGINEERS, — The sixth and Jast 
meeting of the session was held on Thursday evening the 10th 
inst. The president, Mr. Jeremiah Head, occupied the chair. 
The chairman called attention to the fact that the dock scheme 
which had been everywhere discussed by the press as ‘‘ Mr. Dun- 
ning’s ” scheme, was originated by Mr. James Taylor, of Saltburn, 
and ought to be called ‘Taylor and Dunning’s” scheme. A long 
and unimated discussion took place upon the paper read at the 
previous meeting by Mr. H. G. Spence, of Stockton, upon “the 
prevention of accidents to steamers,” several shipbuilders, marine 

eers and others taking part, All seemed to agree that some- 
must he done, but it would require great care to decide 
what, Mr. Charles Smith, of Hartlepool, then read a paper upon a 
new mode of f passengers across the river, by means of a car 


slung from a velling — a high level framework, and 
oteet Ny Eeaae comme, A beauti -constructed model of 
the ay tus was ited, and in the discussion which followed 


Mr. Smith’s invention seemed to be highly approved, if applied 
oe — dee dictesegratinn ot blast cede 
an paper upon o! , 
detailing a great mauy its recently made by him. Th 
discussion was deferred next o—, Mr. Middleton, of 
wing room fountain, the 





OPENING OF THE INTERNATIONAL EXHI- 
BITION. 


Tuovusanps of the denizens of London were doubtless pre- 
vented by the cheerless nature of the weather at the end of last 
week, and even up to Sunday, from making arrangements to go 
“out of town,” and the splendid morning that broke on Mon- 
day—Easter Monday, and a Bank holiday—caused, it may be 
supposed, considerable bewilderment as to the i attrac- 
tions that should be allowed to prevail. Greenwich Park and 
Blackheath, Hampstead Heath, Kew Gardens, and other local 
attractions, that can be enjoyed with a small expenditure of 
time and money, have always the advan when Easter or 
Whit-Monday mornings are bright and promising. The Crystal 
Palace is also, with its unsurpassed attractions, certain to appro- 
priate an enormous proportion of the holiday pleasure-seekers, 
whether the weather be wet or fine. This year Alexandra Park 
has put in its claim, and has, doubtless, diverted a proportion of 
those who desired a pleasant day out. Then, again, there were 
sundry reviews of regulars and volunteers, that exercised their 
attractions, and, notably, a massing of the Royal Horse and 
Foot Guards, and the 7th Hussars, with certain volunteer corps, 
at Wimbledon. These, and numerous other attractions, drew 
off tens of thousands of spectators, but the International Ex- 
hibition had excited sufficient interest to command the attend- 
ance upon the opening day of more than its own ten thousand 
visitors, who came without the excitement of any ceremonial 
whatever. The success of the opening of this year's Exhibition 
has been more decided, we believe, than that of either of its 
two predecessors, vs 

The principal special attractions of this Exhibition are, in 
addition to British oil paintings and water colours, works by 
foreign artists, and a collection of Belgian oil paintings, 
the collection of choice works by Phillip and Creswick, Royal 
Academicians—in themselves a superb exhibition—with a fair 
collection of objects in statuary, and a most interesting assem- 
blage of artistic works by officers in the army and navy, 
to which reference may made hereafter, Other speciali- 
ties of this year include silks and velvets, and their manu- 
facture; steel, raw and manufactured, in heavy goods and 
in cutlery of all kinds; surgical instruments ; carriages of all 
kinds, except such as are used on rai or tramways ; food, 
drinks, drinking vessels, cookery, and articles used in the pre- 
paration of food and drinks ; also tobacco and its preparation, 
and tobacco-pipes and appliances of all ages and countries for 
the use of tobacco. In addition, there is the machinery in 
motion department, including new inventions and the machinery 
employed in the processes involved in the special objects exhi- 
bited—food, drinks, silk, and tobacco. 

The display of spring carriages for private use is one of the 
largest and finest ever brought together, and is exuberant in 
beautiful workmanship in all the departments of the coach- 
maker's art. It embraces the widest range of vehicles, ancient 
and modern, from the state coaches of the Queen, the Speaker 
of the House of Commons, and the Lord Mayor of London— 
from the mail coaches of former days and the drags of the pre- 
sent, down through all gradations of broughams, landaus, 
barouches, phaetons, Victorias, chariots, &c., to one-horse carts, 
wagons, wheelbarrows, perambulators, and velocipedes. Some 
of the most interesting exhibits in this department are the im- 
proved Hansom and four-wheeler cabs, segt in to compete for 
the Society of Arts prizes, and destined, it may be hoped, to 
abate greatly the discomforts of cab users. The competitors are 
from various quarters, including, for a majority of them, London 
coachbuilders, with others from Liverpool, Wolverhampton, 
Cardiff, Birmingham, Exeter, and Leeds—a range that shows 
that the Exhibition in this department, at least, has been fairly 
successful. 

The machinery in motion department attracted on Monday a 
large number of visitors, but all the exhibits were not ready for 
display, although evidently in a very forward state. The most 
interesting of them related to two of the specialties of the 
present Exhibition—food and drinks and their preparation, and 
silk manufacture. Roasting, baking, broiling, or boiling of meat, 
cannot be expected to be shown ; and as regards drinks and their 
manufacture, we can scarcely suppose that any brewer, distiller, 
or Boniface would consider it desirable, even although it were 
practicable, to exhibit in detail, in such a place, the particulars 
and processes—not, in all respects, either compact, elegant, or 
odorous—of the art and craft of brewing and distillation. The 
machinery in operation in this department was applied to the 
Ea of aérated waters, soda water, and lemonade, ginger 

eer, medicinal waters, &c., some of the exhibits being excellent 
examples of science applied to mechanics. Amongst these may 
be mentioned, as of great merit, Messrs. Hayward, Tyler, and 
Co.'s apparatus for ing soda water and ginger beer, Barnett 
and Foster's machines, William Corry and Co.’s, of Belfast, 
aérated water apparatus, the same by Fleet and Co., of Wal- 
worth, with other exhibits in the same class. These attracted 
much attention, but not more than the bon-bon and sweets- 
making exhibitors, that. were busy alike at the rolling pans where 
the dainties are produced, and at the counters where they are 
sold, The question may be raised whether large sales of “sweeties” 
are to the honour and glory of the Exhibition, but this much 
should be said in defence of the commissioners, that in such a 
case it is scarcely practicable to exhibit the process without 
affording facilities for clearing off the produce. Among the ex- 
hibitors in this department are F. Allen, of Mile-end ; Z. Collier, 
of Rochdale; Hill and Jones, of Jewry-street, Aldgate ; and 
others in the same department. The processes of treatment to 
which coffee, cocoa, and chocolate are subjected excited also 
much interest. 

The very remarkable and meritorious display to be made by 
Messrs. J. and J. Colman in mustard manufacturing was not 
quite complete, and may be noticed hereafter. It is not made 
on the motion of the firm, but at the request of the commis- 
sioners, and at a cost to the firm of about £1000 for fittings and 
machinery of the best character, that will only be of use as old 
material after the Exhibition closes. 

Mr. D. Tallerman is to show, in this department, the process 
or preserving meats in hermetically-sealed tins, without, let it be 
ho dropping solder pellets into the tins. 

e silk-throwing and manufacturing machinery is a small 
but select and interesting display that attracted many admirers 
on Monday. It was not in full operation on that—the opening 
day—and may be referred ‘to, as well as numerous other } some 
ments, in future numbers. 

The visitors had on Monday the supplementary benefits of 
two first-class vocal and instrumental concerts, conducted by 
Mr. Barnby, in the‘Royal Albert Hall, aided by Mr. Best at the 
grand organ, operatic selections and dance music by the band of 
the Ist Life Guards, stationed in the gardens of the Royal 
Horticultural ee a lecture by Mr. Buckmaster in the 
Theatre of Practical Cookery, that was well attended, and seemed 
to be highly appreciated. = 

The opening of the Exhibition may be truthfully pronounced 
a complete success, 
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SIZES AND CONSTRUCTION OF THE PORTABLE STEAM ENGINES TRIED AT CARDIFF. 


WE reproduce, with a few slight modifications, on this and the next page, the elaborate tables published in the ninth volume of The Jowrnal of the Royal Agri- 
cultural Society, and referred to in our last impression. These tables contain information of the utmost possible value to all who are interested in the construction 
and working of portable engines. The consumption of oil and tallow is not given, because the results obtained were not deemed quite reliable by the judges. 


TABLE I. 





LEADING PARTICULARS OF CONSTRUCTION. 









































































































































| 
2 eS PPS ea ve 
2 : | Elements of safety. Fire-grate, Flue area. 
sielsl 2 Lo ere | nt ls #1] lg jug) gié 
NAME OF EXHtiTor. z | & | & 3 | &. | 2 3 | ~ | : £| HH Ft z ir 
2 &) 8! Bg g8 FTL - re @ | width of bars| $9 |  Areaot eu\fe| 2 38 Diameter 
& | 4 | on} Safety valves. | of | 253 ordinary |5e| and SES st Se | 2 | 83 
4 3| 88 oe. be fe grate js 2) air spaces. | on trial. wall* = bp blast ‘critics 
8] |e] #6 | BS | 283] inches | 2 | ee a SAl2| d|Sg) — iminches. 
ie Tart eat | £* [8°] ae Es or 2 |SE| 3/3 
| a ig 3 \~ 6 }< 3 \% Be) Gia'| 
h.p.| £ | Register. ‘sq.ft in. sq.ft 
Marshall, Sons, and Co.... ... 8 | 230; 80 | 120 | 2 2in. spring valves. | 2Ib. | level. | 27 X 23 4-4 fin. bars. (1-5 | 21}in. x 20in. 114 3330-83 -19 | 3 to 14 
| | allow for’ | high. | ygin. spaces. | |} =8sq.ft. | | 
80 inches 
Clayton and Shuttleworth ... | 8 240 | 80 80 1 2in. lever and spring) Sib. | 3 263X 29 [5:3 | gin. bars. | 18 | 19in. x 24in. (1°13) 30}1-22)-23 24 
valve. | “high. | *2din. spaces. | = 32 sq. ft. 
‘ | 1 24in. lock-up valve. | | | 
Bi. Hayes icc ase new: soe, | | SS 70 =| 2$in. spring valve. | 1lb. | 1} | 23 X 82 5-1) lin. bars. | 1°13 Allordinary 1°13 32}0°8 |+157 1} 
_  «w« high. | | above. *35in. spaces. grate, iw 
j | 5:1 sq. ft. 
Davey, Paxman, and Co... 8 | 230! 77 80 21in. spring. 1lb. | 1h | 18 X 30 3°75 i™ bars. | 1°0 3°75 sq. ft. 1°0 3030-68-18 13 
| Qin, lock-up. high, 22in. spaces. 
Tuxford and Sons... 1. wes 8 |240, 70 | 80 2 2hin. spring valves. | $1b. 14 | 26 X 34 6-13) gin. bars. | 2-1 24in. x 12in. 0°71) 31 114-186 2 
| } low. | |*22in. spaces.| = 2 aq. ft. 
Brown and May .. .«. «. | 8/230; 65] 80 | 1 2in. spring. } 2Ib. | Ys | 18 X 25}8-2 | fin. bars. | 0°64 3:2 sq. ft. 0°64) 2940-73 +23 | A ring with adjust- 
1 2in. lock-up. | high. din. spaces. | | | ment nearly filling 
} chimney. 
Tasker and Sons ... see see | 8 | 210 | 68 60 | 1 2in. spring. | Lb. | level. | 31 X 21$4-7 | Jin. bars. 1°47 All ordinary 1°47, 34 (0°93 +2 2 
1 1in, lock-up. | low. | | $i. spaces. grate, 
| | | 4:7 sq. ft. 
Reading Ironworks ... «. | 8 | 235} 80 80 (1 spring, 2in.diameter.| 2b. 3 | 30 xX sejr-s din. bars. 2°53 28}in. x 12in. |0°92) 88 (1-33 +185 2 
| | 1 lock-up, 1jin. high. | above. | 7'gin. spaces, | = 2°37 sq. ft. 
Stephen Lewin | 8 | 280) 80 80 1 2tin. spring. correct. | 13 205x 30 4 8 | #in. bars. | 1+1 llin. x 2lin. (0°43) 31 1-05 24 14); 
1 2in. lock-up. | | fin. spaces. | = 16 sq. ft. | 
E. R. and F. Turner ... ... 8 | 245) 80 80 1 spring, 2in. diamoter.! 2 Ib. 13 | 20x 2513-5 | in. bars. 0°86 All ordinary 0°86 2630°8 +23 27 
1 lock-up, }4in. diam. | high. | | | fin. spaces. | grate, 
| | = 35 sq. in. | 
Barrows and Stewart ...  «.. 8 | 230; 72 | 70 | 2 2hin. spring safety-| 7b. | 2 | 29x 2445-0 | jin. bars. | 1-1 Allordinary 1-1 31$0°75 +15 2 
| valves. |} high. | |*23in, spaces. grate, | | | 
| | | | = 5-0 sq. ft. | 
Ashby, Jeffery, and Luke ... | 8 230| 80 | 80 | 2in. spring. Bib, | x | 25 x 3145-5 | fin. bars. | 1°6 l6in. x 18in. (0°66 30$0-82-15 13 
: ae o 2in. lock-up | high. | | | dim. spaces. = 2 sq. ft. | 
in 2 compartments.| | 
TABLE I. —(CoxmxvED). 
_Leaprxe 3 Panricu LARS OF Constauctios (Continued). 
“Boren—(Continued). Enoine, 
Heating surface. o | 
a eet ae rae 2 ii = 4 | E | 
3 ~e |g 898 4 4 zz a 
Name or Exurpttor Letigth betweet 3 3 Z g $42 § id “ | 
a oO JX HIB . weetl . | | a } m to } ae ba a 
‘ae ao ite 28 a s | wet whe) 38 = Cylinder, Valve gear . | Fe A gs 
and number and in S43 Sa £8 = wah Sed eg | ° how protected. and eccentrics. = | fheinibisacittinat easel 
outside veten: Aw 2 ste 3 ae ge | 8} | . ) | 3 ae Seer 
diameter of g | Fe a & Sof] 8 % | z 
tubes. 38 |} @ |S3?\ ,3a8| g Ez | “a | 
5 | e &|HEs! & 3 ai 
a|s |g "ieee a | A) | qa | 
S nan a | | gS 4] 
Inches. sq. ft. | | inches. in. 
Marshail, Sons, and Co... ... 10in. 26°3 257-2 | 283°5| 64: | B54 | 8} x12 | 55} Cylinder and covers Double eccentrics and Internal.|One pump and cast-iron feed- 
80 tubes, | steam - jacketed and) expansion-valve work- | heater on boiler top,containing 
1gin. diameter. | | | lagged. | ed by governor. | 4 lengths of copper pipe. 
Clayton and Shuttleworth ... 72in. 25-4 1946 | 2200) 41° | 27+5 | 9 x12 | 55 \Cylinder and covers Double eccentrics and Do, ...|Feed-heating tubes in an annu- 
56 tubes, | | {and steam - jacketed in} expansion-valve work- lar casing in smoke - box, 
2,3-in. diameter. | 603 smoke-box. ed by governor. through which exhaust 
passes. 
OMe. ck aks Ge aes 36 tubes, 28°6 1890 1706 | 383+ | 21°38 9 x12 | 60 Wood and felt lagging, Simple eccentric... ...| Do. .., 
783in. x 2}in. | 
Davey, Paxman, and Co. ... “39 tubes, 35°4 133-0 | 168-4 45° 21°0 83x12 | 60 Cylinder and coversSingle eccentric and Do, .,,Qne pump, Exhaust-pipe into 
77in. X 2in. including | steam - jacketed and sliding cam worked | feed-tank. Feed-heater an 
Davey and | | seo | by governor for ad- | annular ring in top of smoke- 
Paxman’s | | justing expansion- | box, 18in. long, 7in. mean 
tubes. valve. diameter. 
Tuxford and Sons... ... «+ 41 tubes, 30°0 163-0 196-0 | Bl- 2491 | 9 x12} 54 ‘Steam - Settented andDouble eccentrics and) Do, ...,0ne pump. Feed-heater an 
72in. x 2hin. | lagged | expansion- valve ad- | annular ring in smoke-box. 
| | | justable by hand. 
Brown and May ... ... ase 42 tubes. 19°8 139°3 | 1591} 50° | 19°9 | } | 7418 | 40 (Cylinder and covers ‘Double valves, but no} Do, ..,Oastiron feed-heater beside 
Godin. x 2in. | jand| steam - jacketed and) — for expan- | boiler, containing 5 copper 
| | 58 | lagged. | tubes for feed to pass through. 
Tasker and Sons ... 1. «+ 33. tubes, 27°8 130-2 | 1580; 34 | 198 9 x12) 60 Cylinder and dvverdDeatile eccentrics and) Do, _...|Exhaust-pipe 2in. diameter, 6ft. 
T4in x, 2y%in. | steam - jacketed andj simple expansion ‘| Gin. long, inside a 3in. pipe 
lagged. valve, | on boiler top; and a casing, 
| | with transverse tubes in 
| smoke-box. 
Reading Ironworks 4... see 89 tubes, 39°4 171°6 | 2110) 29 26°4  8$x14 | 66 Cylinder and covers|Straight ports to cylin-| Do. ,,,/Annular feed-heater in smoke- 
72in. x 2#in. steam -jacketed. Cy- der. Valves in halves. box, containing tubes for 
outside, linder steel-lined, | Expansion valves ad-| feed. Exhaust surrounds 
. | | justable by governor. Se feed. 
Stephen Lewin us use ae 38 tubes, 24:4 127-2} 1516 35 | 18°9 | 84x14 | 60 Steam-jacketed ... ..|Double eccentrics and Do. .,,{One pump; two lengths of 
60in. x 2}in. | { common expansion-| | copper pipe in cast-iron feed- 
| | valve. | heater on side of boiler. 
E.R.and F. Turner... ... 55 tubes, | 188 169-0 | 187°8! 54 | 23°5 9 x12 | 40 Cylinder and 1 covorSingle valve, with Hart Do. .., The surplus feed heated by 
74tin, x jin. | | | jacketed and lagged, | nell’s patent governor | exhaust steam and returned 
| and expansion-gear. | * | totank, thus heating all feed- 
j | water. 
Barrows and Stewart ...  «.. 22 tubes, 27°4 1024, 1208] 26 | 16-2 exit | 60 Not jacketed, except by Single valve and eccen» Do, ..,|Feed-pump worked off piston 
iéin. x 23in. | steam passage round| tric. crosshead, and supported by 
middle of cylinder. cylinder flanges. No feed- 
| heater. 
Ashby, Jeffery, and Luke ... 62 tubes, 27:8 176-7 | 2045 | 37+ | 26°6 | 9$x14 | 60 Cylinder and coversDouble eccentrics and Do, .,,,Pump works divect to boiler, 
73hin. x 1}in. steam - jacketed andj e jon-valve ; both or through feed-heater. Feed- 
| lagged. valves in halves; no heater — two copper pipes 
| adjustment for valve. inside two exhaust pipes 
beneath boiler. 
Averages... ooo eee ee eee eee eee eet $66 606 eee see jeee one 40° | 23°3 oo tee eae tue ee oo 
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RESULTS OF THE TRIALS OF PORTABLE STEAM ENGINES AT CARDIFF. 
TABLE IL 
mxhitbers) seme getting up TRIAL on BRAKE For Power anp Economy. 
| | ly | . _ Experiments with indicator. Draught, 
| re 3 | 4s . | ] $ 
| isle s | » | 2 | @ es iis 12 | died 
ele idl Z| | 710) ee le 1 O42 pig EGE olfs| 2 2 
if 3/8! Time | Time | is | v3 z && 1g. 2 & 2 2 SiEs a 
Name & e/&!) & | in } in . | 2 (notiestn® Es| 2 BE ee = Ecc | £ E aE 4 Eas 
oF Exa1piTor. § |2lis| s raising | getting Total é$|-s declared &2 = eS SE 3s Sa5/5 alge 3 Eg Mean 
Sl a |Sig| — | water up  jcoalusedin) sg | 3 speed £3| 2 | Fe | Sedtented AB SEs Aee| sf) = Tes | temperature 
lglS [8/8] E| wating | “Som | Poms | gS | EF | inminutes BE) 2) de] “uo | sé Bee <2/ E28] % 
¢| ce |e 5] = | boiling \. | 8 = and ES = 2 3 | - a B st = Ss | — 
= 3 E E | 3 point. pressure. | q 4 hours. s 3 3 | 3 | z soi = ex tube Te 
|e RE] o | ee | 2 | 28] » i.e a les | 
Ras 2 $/B/=e | 3 7 ge 3 = S4/ 
| ; | | 7 x i = ” & < = a z - al 
{ee SO Oe oe aaa ms = ae =... “ = “| 
h. m.! m. hb. Ib. | | Ib. | deg 
Marshall, ms and | | | | | 
ee 4 8) 35 | Started 59m. 196 42,041) 4 9 '254°8 = 4-247 80 |74 to80/Ab’t. 1 7 31°25 168°8 17°56 180 |-797] = | — | — 
with water from water a 
at 150°. | at 150°. | | | & 
Clayton and Shuttle- ) | | | S 
oe i" 110 |14,8| 53} About 46m.) Ih. 24m. 196 32,042) 4 47 |291°3 = 4-855 69-0 | | "24 81-7 | 1151/1832); — | —j 3 | 360 t0 4 g 
Clayton and Shuttle- } | | = 
a greg © SS ee = 196 33,117 4 54 301°1 = 5-018 80 “i 74°9 | 2-4 | +29 325 | 112-6 | 13°65| 1897) —| ¢ ial 390 to 415 
Second trial. | aie Diagrams at — speed. | 35°] a} | 
Hayes, E. 70) 180 | 88) — j —_ — 112 10,869 1 29 83°6 = 1°39 | 63 | 41°6 *3 (Wiredrawn to 19°6 | 1226) 9°72/ 9-1 |-823 a — | 548 
} | about °6. a 
Davey, Paxman, and z | 
Ons... easton - 80) 115 12 8 60 | lh. 9m. | Ih. 38m. 168 | 29,690 4 20 |2582=4:3 80) 73°0 1 16 33°9 | 114-2] 13°66 | 13-6 |-s7s! = — | 320 to 380 
| ? Cut off in | | 5 
| steam chest. - 
Tuxford and Sons ... 80) 135 |12 8} 553! lh. 35m. | 2h. 30m. 168 served, 9,219 112) 683=114 80 74-0 1} | 18 and -12 | 23°) | 1280/1232 — pi eB l« 
| 46 used. © 
Brown and May ... 80\185| 9 8| 42 | Oh. 45m. _ Ih. 11m. 126 84,513, 4 8 2556 = 426 803 73°0 1 ‘land 35 | 292 ©1391) 98 101 |-92| 3 -,0 SB 
y ; 3 = 12 bet) 
Tasker and Sons ... eo) 120 |12 8} 52 | Oh. 30m. | Oh. 53m. 168 20,406 2 45 1700 = 283 59} 52-0 1j “38 29°72 123:7' 13-6 140 (+88 s Abot 
| ! i 60 
Reading Ironworks.. |80) 140 17 8 56}| Ih. Om. | 1h. 42m. 238 =| 40,826, 4 5542916 = 4°86 803 72°5 1 23 37°0 = 138°2 | 20°53 | 20°32 |-826) F +19 | 425 to 435 
Lewin, Stephen - 80) 140 |14 8| 642) lh. 3m. — 196 served, 22,564 3 8 161°2=269 80} 76-0: — 19 26°8 | 120°0 | 14°9 — i—/¢F 
176 used. = 
Turner, E. R. and F. 80) 180 |20 8| 56 Oh. 42m. | 1h. 22m. | 280 41,583) 3 52 |231°0 = 3°855 80 77:2 1 Slightly 86°24 1792) 24-9 24-8 |-s03) & - 00 
j | j } wiredrawn to = 
| | 32 to 
Barrows and Stewart 70) 120 12 8| 493 a) Oh. 35m. | Oh. 58m. 168 | 17,416) 2 30 (1451 = 2°42 70 | 47°2 1 Wiredrawn to 25°38 116-1 | 14°27 138 |-84] F +19 , Over 600 
| | | } "6 © 
Ashby, Jeffery, and | | & = 
Luke ... ... ... 80) 120| 8 8) 66 | — About 112 13,501; 1 48 (1125 = 1875 80 | 63-0 14 16 20°4 =125°0 | 12°15 | 126 |-66 | 2 | 360 
re, | 1h. 23m. | | at end of 
BR | | | run. 
Averages... o/s. | ete. lnoshene cid ° As | - +825 pete 
TABLE I1.—(Continvep). 
7 emmniadl _ 7 —_—— —_ mas ri 7 ‘Benes. es Baas ven feven AND Mosuenr- Gunite ted). - - 
Coal. Water. Efficiency. _ 
= sf | e*/# 6/5 Duty of boiler Fy 2 
Bs a ibe ae | % $s 818 §/3 si Se 8 » 4 “ 
6 3 | 3 7c 3 = a 2 Sie £ ses é S - 13 ? E E 
,; | «4 S | | § 8 see ;| £E S|€ ef Z id a =i< = : = 
Bis |R iS |g |8le¢ ise) © |bse/% giaz eeif iis Brn Be ee 
“ae % z | cgldie 3 Water (5 2/ & geo) Fee) bee | ~ £ lg ol Sse 23 &3 
: sae Fk $8, "| 6 2 | retuned (° 6] ¥ due] gee | sae | g & $033 “Se Bs ue 
NamE =i ?. P . | ga | “BS to 2 Ss ¢ og HE B-bet-) = Br2 is ~ ~ te 
or Sasueeen. 3] #3 2s sg} Bs | 3 5 5 | feed-tank | S%2/| =. Be ¢ z= a #28 — 2S be t's Sse i > = 
$) 221 £2] 32 | sels | SE lone Mam Sec} tS | gee) se2! BSE 5 Eg is at =: 
S) gh | 28) £2) FE a | 2g condenetin 2g) ek | AR. | Bee | See es |efe ¢ zoS 4 
=| #8 § F SEBi8\2 8 aw = s 3.2/3! $50} - lsesie sis == 
SPP | P | P Et| ee [stems §) g 258) 586 23: gg |$s2\55 25 q23 ee 
5/5 ” z Ss | © | & #& (temperature > §& = SSS) 2 FF) 5 = £2 j\8 S/és!38 ze fe 
ae eis |e |$lg3 § .! § essig °\8 SEE s/8E\ 28 se S 
Fie iS (8 12 ele bei, ldaalc sit Be is gs iseiS? == Se 
5 5 3 : 3 | = Fi ¢ e“Fiac 3/5 BES ic 2/28) e= = = Ss 
| & 2 3 » aig s 3s sie 7/8 =~ if £iseia Ss 2 
15 ;/° |P |e /als | A je al a8 3 2/9 (2 BY = 
ae | | @ - | [a al a) ja |e |e 2 | & 
| | | | | | wm | Ib | deg. | | 
Marshall, Sons, and | | | | 
Co. se vee one 14792 2°62 | 3:80 [15-7 | 6 —| 1792 138 | — 208 | 2005 | 288 0 10°23 8°86 | 254°8 | °671 |144/15-7) 25°9 | 32:5 | 67°3 | 0529 
| | j 34 deg! j | | | 
Clayton and Shuttle. | | * - ~ | | 
worth ... w /41°0) — | 2°884/ 128 | 6°37 6-83) 1907 275 «| «61 209 | 2319! 325! 11 | 11°83 | 1024) 2899 | +776 14 —| — | 390 | 76-53! 0601 
at 65 deg) at 173 deg. at 324° 
Clayton and Shuttle- | 
worth ... «.. ../40°0; — | 2°78 , 125 | 5°50 | — | 1897°5 330 | — 208 | 2314 330 0 11°81 10°23 | 301] | *775 143; — | -—- | 81-7 | 79-49! -O624 
Second trial. at 68 deg at 178 deg. 
Hayes, E. -|75°5 830 100 148 2°26) — 300 20 160 120 509; 18) 29 | 454 3°93; 7388 | +3 (°085118-7) 355 | 48-1 | 20 yt 
| at 65deg' from at 316° 
exhaust. 
Davoy, Paxman, and | | } 
Co. e- she - [38°8) 2°85 | 3°26 103 | 4°34 1675 69 _ 186 1852 | 219 0 11°02 9°54 | 258-2 723 |°118 '12°4' 29°77 | 388 68°16) 0535 
| at 65 6 dog at 110 deg. | j 
Tuxford and Sons ... |88°3) — | 836 | 19°15, 5°04 — — —_;j— — _ _ — —i-—'i—| - . 65°7 | 0516 
Brown and May... |30°5| 8°02 | 8°20 | 9°53) 5°22 68 | 1147°5 174 4 210 | 1370 | 201! 07 10°89 943 | 255° 714 (147 15-7 318) = 345 | (67°45 0530 
| | lat 68 dog estimated. |at 324° : 
Tasker and Sons ... 61°1, 4°36 | 4-04 | 13°0 } 2°58; — | 1815 | 130 | 16 | 164 | 1568| 150) 25 9°33 8-08 | 169°8 *612 |"096 11°3 87°9 | 43°0 | 44°83) 0352 
at 64 deg, estimated. - 807°, 
Reading Ironworks.. 48:9 2°377 | 2°881/ 20-4 | 4°37 | — | 2355 ‘All thrown! aaa | 210 | 2497 | 860; 11 | 10-49 9°08 | 2903 “688 |-144 10° 4 24°14 | 29°2 | 76°64! 0602 
at Bs 3°] away. |e ¢ | | | 
Lewin, Stephon... [56-3] — 407 | 304 i270 —["1s 00 | = -~-|/=-{/- | ~ | _ | — | — | 1800 | — |-|-| — | — | 475 | 0373 
| with 196 
| | | | Ib. of coal. - 
Turner, E. R. and F.|72+4) 2-90 | 363 |207 | 2°59} —| 2810 | 220 | 190 | 162 | 2780 | 256 | 22 | 993 | 860 | 229-2 | +651 -091| 7-6 27-6 | 34-4 | GO-S1| “0475 
| | | at 65 deg! at 162 deg. lat 324° P= 7 
Barrows and Stewart |67‘2) 4-87 | 578 | 186 11-98} — | 1195 ate | 100 67 1506| — | 18 8'97 777 | 143-4 588 | — | 94) 37°5 | 44°6 | 37-86) 0298 
ee ’ | at 66 deg iat 316°) | Ens a 
y, Je ery, an | e | 
Luke ... . 62-2 4-94 | 7-47 |311 | 3-29;—| 920 | — | 60 () | 14g! — | — | 927 | 803) 1114 | +608 | — [16-2 43:0 | 65-3 | 29-41) -0231 
| | | lat 65 deg at 324°) asstimed 
| ito be 180 
Averages... vow | 4°02 aa jae beta me te | Bs ‘as | re wl | 3 985 | 853) — | +65 Bis 13°0| 325 | 38-6 | 57-09) -0448 
| \ | | 








In those engines in which the condensation in 
















































































the steam al returned # the boilers the actual results in columns marked * must have been larger 
than those recorded. 


Bastoxs anv ANDERSON, Consulting Engineers, 5th September, 1872, 
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LISBON STEAM TRAMWAYS. 


(For description sce page 232.) 





























ELEVATION OF TANK AND TIMBER FRAMING TRANSVERSE SECTION THROUCH TANK 
AND ODISCHARCE VALVE 
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MASSON’: STEAM LAUNCH ENGINES, 





WE illustrate above a pair of horizontal engines for a launch 
designed by Mr. Isaac Mason, of Whitby. The rincipal 
peculiarity is in the arrangement of the guide bars, which are 
attached to the piston rod, the blocks ry! fixtures, The 
advantage of this mode of construction is that, by removing the 
cylinder cover, the piston and slide valves can be got out at once 
without taking down the guide bars, which is impossible when the 


a 


guide bars are fitted in the io way. The back lid is, o° 
course, to a certain extent inaccessible, as it Joomes near the side 
of the boat. The engines are of 4-horse power nominal, the eccen- 
trics are loose on the crank shaft, and reversing is effected ty 
turning the crank shaft back half a revolution, which is easily 
done. The little engines we illustrate have been in use for some 
time, and have given satisfaction. They are cheap and simple. 





LISBON STEAM TRAMWAYS. 

In one of our impressions a few numbers back, we published a 
map and a brief description of two main lines of steam tramways 
recently opened in Portugal, and extending from the capital in a 
northerly snd north-easterly direction. Our illustrations this 
week are cf a nore detailed character, and refer to the way and 
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works as designed for the company by their engineer, Mr. C. F. 
Trevithick. One of the prominent features along the lines is the 
watering stations. As the engines, one of which we illus- 
trate in the accompanying engraving, are comparatively light in 
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they are termed, is shown in elevation in Fig. 1, and in plan and 
cross section in Figs. 2and 3. They are very simple, are built of 
timber, and filled by hand power from wells sunk for the purpose, 
as shown in the drawings. Each tank contains about 2300 gallons. 
The details of the permanent way are shown in Figs. 4—8, which 
are self-explanatory. In Fig. 6 is represented a curve with a 
radius of 28ft. Gin. This is the extreme limit of curvature round 
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| which the engines—which were specially designed by Mr. Trevi- 
| thick for the road—-can work ; but it is not anticipated that they 
| will be ever taxed so severely. The s t curve as yet laid down 
has a radius practically of 40ft. As a rule there are no fences, 
since the line is laid on'the ordi- 
oe deren tamed butes 
i h y 2 
tomake diversions, and cuttings 
and embankments, the authori- 
ties require thecompany tomake 
fences at those peints. Sheen 
shown in Fig. 9, and are built 
of stone found in the neigh- 
bour! The slopes, forma- 
tion level, and width of land 
uired are given in Figs, 10 
and ll. The details of the rail 
and rail joints are shown in 
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other places where the ground 
is unconsolidated, all the trans- 
verse sleepers are to be 6ft, 
long, instead of the alternate 
ones being short, as shown in 
the general plan. In those 
places, where the whole of the 
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order to suit the permanent way, they carry but a small 1 
of water, and it becomes necessary to woe cunibheeahhe eoathee 
of water tanks disposed along the road to the locomotives, 
The type of tank adopted at these watering stations, as 











transverse sleepers are 6ft. long 
straig 


intermediate sleepers » while on sharper curves the said 
angle brackets are to be used on all the sleepers, On de 





the sharpest curves limited to a radius of 100ft. radius, while the 
ee ee he yp The broadest 
longitudinal sleepers are laid upon the steepest inclines and the 
sharpest curves. The raising of the outer longitudinal sleepers 
on curves is always carried out where it can be done without 
detriment to the ordinary road traffic. This, however, is not a 
matter of much consequence when it is borne in mind that the or- 
dinary rate of a does not exceed twelve or fourteen miles 
per hour. The top of the central rail is maintained nearly half an 
inch above the longitudinal slee and the central rail is double 
«piked on sharp curves when found necessary. All the bolts in 
the rails have Whitworth standard threads, and the nuts do not 
in any case exceed jin. over small diameter. The object of 
making the tire of the driving wheel project over the edges 
of the longitudinal sleepers,as shown in Fig. 15, is to prevent 
the wheel being aff by any trifling sinking of the sleeper. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





A RECOIL OR SELF- ACTING LOADER FOR ARMSTRONG OR HEAVY 
GUNS IN FORTS OR SHIPS. 

Sm,—The rocker or shot lifter, to be made of wood or iron, a 
semicircular or angular frame made double exactly like the 
“rocker ” of a hobby horse, is fitted on the out, or inside, of the 
sun slide by the axis as marked below. 

When the gun is fired and recoils it runs up the slide, and its 
1ind wheels— or a roller for the purpose—depress the rocker at A, 
ind so elevates B to about a foot above the muzzle of the gun. 
Che gun is then sponged, as shown, between the rocker sides, and 
when that isdone the gun is allowed to run down the slide a few 
inches to the check or cam C; this brings B down to the muzzle 
or loading level of the gun, and the charge of powder and shot is 
then rammed home. 

When the loading is so completed the gun is run out by lifting 
the cam C, the rocker at the same moment falls to the deck or 
ground to receive another cartridge and shot from the supply 
men below the porthole. 
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As the rocker is only up, or in use, when the gun is in, it is 
exposed to but little risk of damage from the enemy's fire ; and it 
is continued on the level to D, that any extra recoil by the gun 
may still keep the rocker up, but not above the proper elevation. 
The minimum and maximum recoils are supposed to span about CO 
to D, say 8ft. to 10ft., or -— * and one cam will suit both or all 
recoil lengths by my . e supply of the rocker would be 
best effected, perhaps, by having the shot or bolts —with cartridges 
separate or attached to them—laid on an inclined shelf, on each 
side of and below the portholes, so that they could be let 
fall — quietly — one by one, on the top of the lifter, or 
the shot s might be made as endless belts or chains revolv- 
ing from the magazine below to the above supply points, each 
belt having strap or buckets to hold the shot until it was gently 
delivered into the rocker head. 

In ships of war—in turrets or between decks—the shot could, 
perhaps, be lifted by a pair of link or bar chains attached to the 
gun, and carried over a properly proved cylinder or pulleys in 
front of and above the gun. When the gun recoils it would pull 
these chains back and over the rollez, and so lift the shot and 
charge, and by letting the gun slip forward a few inches as before 
the chain elevator would be brought to the muzzle level, as is 
done with the rocker or frame one. 

I think the latter is best, as it moves with the gun slide in every 
way, and is quite down and out of fire when the gun is out and 
in fire. Joun W. Masoy. 


Castle Morningside, Edinburgh, January, 1873. 





AN APPEAL. 

Srr,—Your readers will perhaps remember the calamitous fire 
that occurred at Messrs. Downing’s floorcloth factory, King’s- 
road, Chelsea, on the night of Friday, April 4th last. 

An advertisement was inserted in the daily newspapers for 
help for the workmen and their families, which at present has not 
been responded to as usual in such cases. 

I assure you, Sir, help is much needed, and if any of your 
numerous readers would kindly contribute to the fund it would be 
most gratefully received and thoughtfully expended. There are 
upwards of seventy individuals thrown out of employment, fifty 
of them married, and many with large families. 

I may add that Mr. G. T. Downing, 6 and 7, Lowndes- 
terrace, Knightsbridge; the Rev. G. Blunt, rector of Chelsea ; 
the Rev. H. Whitlock, vicar of Christ Church, Chelsea ; the Rev. 
A. Meany, minister of the Congregational Church, King’s-road ; 
the Rev. Frank White, minister of Sloane-street cue ; have all 
kindly consented to receive contributions, which shall be duly 
acknowled J. Appott, Clerk to the Factory, 

37, Jubilee-place, King’s-road, 8.W., April 4, 1873, 


COMPOUND ENGINES, 

Srr,—It was well known that Professor Rankine seldom if ever 
made a mistake, and I am certain that he did not omit a formula 
in calculating the mean pressure in the large cylinder of a com- 
pound engine, in his treatise on the steam engine, without good 
reason. "fn trath all practical engineers know that such formuls 
possess no real value. They practically are useless, and I think 
that “‘Q” has made a good point in rejecting them in his last 
communication in favour of constants. But “‘ © ” has not gone 
far enough, nor has he shown how such constants can best be 


e hyperbolic logarithm belongs to the domain of pure theory. 

It expresses what never by any chance takes piace in the com- 
poun ine, although the curve sometimes s tolerably well 
with the di of a single cylinder engine. My argument is that 
any method of calculating mean pressure by the aid of logarithms 
must be defective—because no di has a true hyperboliccurve, 
I have now in my possession diagrams taken from several compound 
marine engines, and for curiosity I have constructed hyperbolas 
to the curves of these ; in no one instance is there even 
an approximate coincidence—the pressures being always much 
higher towards what ‘‘ Another Working Engineer” calls the “ toe 
of the diagram ” than it ought to be. t we want in practice is 
a rule for finding mean pressures which will apply in practice, No 
c logarithm formula willdothis. Let the engineer orstudent 

all the com; engine diagrams to which he can obtain 
access, and calculate a constant from the pressures obtained from 
these ordinates in the way “2” proposes. Let him check and 
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recheck these constants from time to time, and with fair oppor- 
tunities he will acquire a little table which, for practical value, will 
eclipse all the formule which it is possible to prepare by the 
soundest knowledge of mathematics. Once in possession of this 
information he will be able to predict with much accuracy what 
results will be obtained from a given engine, which is more, I sus- 
pect, than ‘‘A Working Engineer,” with all his mathematical 
acquirements, could do. I do not desire to underrate the value of a 
mathematical training, but unfortunately the mathematics of the 
steam engine don’t apply closely in practice, and for this reason I 
think that ‘‘ ’s” plan is worth a thousand formule, because if 
properly applied it will represent facts, while formule represent 
steam he 2 theoretical conditions never met with in practice. 
The re-evaporation which takes places in every cylinder working 
steam expansively, the wide loss of pressure space between the 
diagrams, the variable amount of back pressure, the necessarily 
slow closing of the cut-off valve, are all elements which vitiate 
theory. How far, for example, will ‘‘A Working Engineer's” 
rules express what the true mean pressure is in acompound engine 
with a link motion cut-off in various notches? If he can prove 
that for each case his formula, or that which deducts unity from 
the divisor, or, indeed, any other method not based on constants 
prepared from actual diagrams, possesses any value, he will do more 
than is possible, 

Some engineers (?) indeed ‘attach a value to the hyperbolic 
logarithm which would make one think that a hyperbolic logarithm 
was a fact, Itis nothing more, after all, than the expression of a 
relation between the work done in the full pressure part of a 
stroke and the expansive part of the same; and its whole utility 
rests on the assumption that steam expands in a cylinder accordin 
to Mariotte’s law, which it never does. We have been favou 
with a great display of mathematical knowledge on this subject of 
late. But the figures, and rules, and formule, and equations, have 
as much to do with the true behaviour of steam in the compound 
engine as they have with the transit of Venus. 

**” deserves thanks for bringing before the public in 
valuable paper the only real solution of this problem. As I have 
said, he does not go far enough, and I have ventured, I fear, too far 
on your forbearance to urge the more general adoption of a system 
of calculation which a few engineers have used for years with 
advantage, in the hope that you will accord as much favour to 
practice as youhave done to theoryin your correspondence columns, 

Liverpool, April 15, 1873. J, MOLESWORTH. 

Str,—A solution of the question raised by ‘‘ 2’s” articles, has 
been recently put forward with a great flourish of trumpets, This 
solution deserves attention, because, with all its pretension, it is 
erroneous, and the more objectionable because, while ‘‘ 2” ad- 
mitted that his formula was not correct, though near enough for 
practical purposes, the solution to which I refer has been put 
forward as ‘‘not approximate,” but ‘‘ strictly accurate,” The 
solution is based on the following investigation :—Let us regard 

The capacity of the high-pressure cylinder = 1, or unity ; 

The capacity of the low-pressure cylinder = R ; 

The terminal pressure in high-pressure cylinder = 1, or unity. 

Let m = mean pressure in small cylinder ; 
M = mean pressure in large cylinder ; 
y = ratio of expansion in small cylinder. 
The total effect = m+ RM. 

It is quite true that the total effect = m + R M if we refer the 
whole to the capacity of the small eylinder, which is equal to 
unity ; but it is not true that m + RM =1 + hyp. log. r + hyp. 
log. R, for if we are to understand by the terminal pressure in 
high-pressure cylinder being = 1 or unity, that there has been no 
expansion in the small cylinder, then r does not enter into the 
calculation at — ~~ “; een then becomes 

> yr — 1 + hyp. log. 1 hyp. log. R 
m+RM Ri ——T 
and it is perfectly absurd to say m = 1+ hyp. log. r—M. But 
this manner of expressing the formula for the total effect is onl 
applicable when no expansion whatever takes place in the small 
cylinder—a thing which never should be permitted under any 
circumstances whatever ; and the only proper method of expressing 
the formula for ascertaining the mean oe in the two cylinders 
of a compound engine is first of all by finding what the average 
pressure would be for any value 7 in small cylinder with no back 


pressure by the formula p = P + h Next find what would be 


~and consequently m = 1-— 


the terminal pressure in the small cylinder for 7 by P= = 
pressure at commencement of stroke in large cylinder, the average 
pressure in which is p! = P! oy so that the effective pressure 
in small eylinder is == p+ — pr HE 

P = initial pressure in small cylinder ; 


P! = initial pressure in large —— 
” = ratio of expansion in small cylinder ; 


R = relative areas of the two cylinders ; 
h = hyperbolic logarithm of 7 ; 

H = hyperbolic logarithm of R ; 

p = average pressure in small cylinder ; 


1 = average pressure in large cylinder. CHIAJA, 


p 
Glasgow, 15th April, 1873. 





Srr,—I have lately drawn up a paper which was intended to be 
read at the last meeting of the Scientific and Mechanical Societ; 
in Manchester, but I was obliged to defer the reading P some 4 
illness. I send you an abstract of a — of that paper which 
relates to the discussion which has lately occurred in your columns 
on the above subject. It is amethod which I have employed for the 
purpose in question, and is based on Mariotte’s law applied to the 
obvious mechanical conditions. That law requires the logarithmic 
curves, and there is no reason why logarithms should not be 
employed for such calculations in preference to ordinates, simply 
because many engineers may not know the exponential theorem. 
On such a principle no one ought to calculate the area of a circle 
until he had satisfied himself how the multiplier *7854 had been 
obtained. Besides, there is no comparison either in conciseness or 
accuracy between the two metiods. 

I think also that there is some misunderstanding on the part of 
some of your correspondents as to the use of the unit in the formula 


J (L + log., n). The introduction of unity is merely to simplify 
a 

the expression. A figure from a simple engine, according to 
Mariotte’s law, commencing at the beginning of the stroke, has an 
horizontal line parallel with the atmospheric line; this continues 


parallel until the steam is cut off, and that portion of the figure 
isa parallelogram, the height of which represents the initial or 


extreme pressure, and the breadth the “th part of the stroke, 
This extreme pressure expressed in terms of the whole stroke is then 
1th of the initial pressure p. When the steam is cut off the 
leperiioste curve to the end 


ogarithmic space and the 
= of which we 


pencil descends and traces the 
of the stroke. The enclosed 
aforesaid parallelo make up the whole 
require the mean th; that portion of the mean breadth 
which is due to the logarithmic space is by 


* plog., n; and, as we have just seen, the portion due to the 
parallelogram is expressed by? p, the two put together make 
1 pt+ip log., n = mean pressure, and + p (1 + log., 1, is 
merely a reduction to avoid ™ tions and 
aditio reduction a unnecessary multiplica 





I now proceed with the abstract alluded to. Let us suppose 
that we want to estimate approximately the mean effective 
eye — the pistons of a compound engine, the first cylinder 

ing one-fourth the content of the second; pressure 201b. above 
the atmosphere continued to the end of the stroke in first cylinder 
here; n the number of expansions = 4 and p = 20 + 15 = 35, the 
back — from the condenser upon the second piston 3°5 lb., 
and allowing for no clearance, intermediate space, or loss from 
cooling. Then the final pressure on the first piston being iP it will 
be for an instant the initial pressure on the second, and the effec- 
tive mean‘on the second will be 


Second cylinder (- p log. , n) ~ 34 = effective mean (1); 


and since the whole pressure within the brackets is back pres- 
- er the first piston, the effective mean upon that piston 


First cylinder p - 1 p log., n = effective mean (2). 
n 7 


In order to compute the work in foot pounds due to each 
cylinder in one stroke, write C for the product of the area of the 
first piston in inches into its stroke in feet. en x C will 
express that product for the second cylinder ; then multiplying 


equations (1) by n C we have n C (- p's: n) — nC 3}, which 
reduces to (2). 
In second cylinder C p log. n—un C35 = work in foot-pounds., 
Also multiplying equation (2) by C. 
In first cylinder C p — C ta log. n = work in foot-pounds, 
For example, let the area of second piston be 1000, stroke 6ft.; 
the area of first piston 500, stroke 3ft.; then C = 1500, and 
since n = 4, log. n = 1°38, and p = 35, we have :— 
In second der 1500 X 35 X 1°38 — 4 X 1500 X 3°5 = 51,450 
In first cylinder 1500 X 35 — 1500 + 4 X 35 X 1°38 = 34,388 
Total foot-pounds per stroke 85,838 


which, when multiplied by the number of strokes per minute and 
divided by 33,000, gives the horse-power. 
We will now examine the case of a compound engine when 


paonants gong is n times the volume of the first, and the steam 
expan m times in the first cylinder. In that case the final 


pressure in the first cylinder will be 4 , Which pressure will be 
for an instant the initial pressure in the second cylinder; the effec- 
tive mean in the second, then, will be by making this substitution 
4 for p in equation (1). 


Second cylinder é x * tog. : n) — 35 effective mean ; 
but, as before, the whole pressure within the brackets is back- 
pressure on the first piston, then, making the proper substitution 
in equation (2) : 

a . + att Pp 

First cylinder 7 p(t + log., m) Plog, 0 
mean.* For the work in foot-pounds proceed as before, and then 

Second cylinder x C X e x log. n — nC 3°5=foot-pounds 
for one stroke, : 

First cylinder CP x (1 + log., m) _ cP X log. n = foot- 

n 
pounds for one stroke. 

For —~ F let the area of the second piston be 1000, and stroke 
6ft., then nC = 6000 and area of first cylinder 750, its stroke 4ft.; 
then C = 3000, let p = 601b. above the atmosphere, or 75 Ib. 
above zero; then since n = 2, let m = 4, which will give eight 
expansions in both cylinders, log. n = 1°09 log. , m =1°38, then 

a Foot-pounds. 

Second cylinder 6000 x 7 +2X109—6000X35= 40,312 


effective 


First cylinder 3000 x 7 x 2-38 — 3000 x e X 1:09 = 30,656 





ee | 
I am not an advocate for the compound system, its merits have 
been much overrated, and I am to see the interest taken in 
it a7 agers at this time. Wa. McNavecut, 


April 13th, 1873. 





THE RUAHINE AND LIFFEY. 


THE illustration on page 236 of this impression shows the recent 
alteration of the machinery and boilers of the twin screw steam- 
ship Ruahine to the single screw steamship Liffey, and as there is 
much scientific as well as practical importance attached to this 
alteration, we shall illustrate the engines and boilers as fitted in 
both cases, it being remembered that the Ruahine and the Liffey 
are one ship ; but before describing the machinery we will dwell 
a little on the history of the Ruahine. 

When, with a view to reducing the distance of about 2000 miles 
between England and New Zealand, the direct mail route vid 
Panama was-decided on, there were two paramount considerations 
that had to be entertained in building vessels for the Pacific 
portion of the line. 

The first was that, by the terms of the contract entered into 

between the company and the Government, an average speed of 
ten knots per hour had to be maintained from port to port. The 
second and most difficult consideration, as the distance between 
the ports is 6670 knots—by far the longest direct-steaming voyage 
in the world, with no half-way coaling station—was the selection 
of an efficient form of vessel, with very large fuel-carrying capa- 
city, and machinery possessing the three requisites of the greatest 
possible efficiency, safety, and economical working, and so con- 
structed as to reduce the probabilities of loss of time by break- 
downtoaminimum. After careful consideration of various designs, 
the directors gave orders to four different firms in England and 
Scotland, each to build a steamer expressly for this service, and 
the one entrusted to Messrs. John Dudgeon for construction 
was the twin screw Ruahine, of 1600 tons and 350-horse power. 
The arrangement of > machinery was that, to attain 
economy of fuel, she expansive engines with high and low 
pressure cylinders, one within the other, and Davison’s surface 
condensers ; she also had annular superheaters with dia) 
The coal bunkers had a capacity of 1200 tons, to enable her to 
carry the requisite quantity of fuel for so long a voyage. She was 
completed in May, 1865, tried at the Maplin Sands, realising a 
mean 8) of thirteen knots, and afterwards made a trial cruise 
down Channel for further experiments, especially as to her con- 
sumption of fuel upon long distances. The fuel being carefully 
weighed by the representatives of the companies was ascertained 
to be at the rate of 2°6 lb. per actual horse-power per hour. 


One of her voyages to Panama ranks among the quickest passages | 


ever known, the vessel having run from Sydney to Wellington 
(1250 knots), and from Wellington to Panama (6670 knots) with- 
out stoppage, in all 7920 nautical miles, in 314 days. 

For reasons which we shall refer to hereafter, the engines of the 
Ruahine, as constructed by Messrs. Dudgeon, have been removed. 
The ship has been converted into a single screw, and new engines 
have been fitted by Messrs, Day and Summers, of Southampton, 
and the ship has been re-named the Liffey. 

The average s of the Liffey on her first voyage from 
Southampton to Cherbourg, Lisbon, St. Vincent, Bahia, Pernam- 
buco, Rio de Janeiro, Monte Video, Buenos Ayres, and back, then 
to Antwerp and home, was 10°01 knots per hour, the distance run 
13,274 knots, and the coal consumed total was 1210 tons 15 ewt. ; 


13,74 knots _ 1210 tons 16 cwt. 
so that iy 1327 hours, and — »- om 
18°248 cwt. per hour; 18°248 cwt. = 2043°7 Ib. per hour, and 


2043 Ib. 4 ee 
— = 2 % eo 
Gili iasue 2°45 Ib, coal per indicated horse 
power per hour. She had her first trial trip September 28th, 1872. 
Referring again to the illustration, it will seen the engines 
are 300-horse power nominal, inverted direct acting on the com- 
pound system. The boilers (four) have flat sides with semicircular 
a and bottom, and the ends flat. 
he superheater is a cylinder fitted with five large flame tubes, 
and the flame also surrounds the cylinder in the annular space. 
The following are the leading dimensions of the s: 8 Yor the 
machinery and _ boilers :—Width of boiler room, 27ft.; length 
on line of keel, 24ft, 4in.; length of forward coal bunker, 20ft. Yin. ; 
breadth, 31ft. ; size of crane boiler space, 10ft. 3in. long, 8ft. 9in. 
wide, 7ft. 4in. deep, and depth of bunker, 16ft. 10in. ; 
contents, 248 tons; stoking space between boilers, 10ft. Gin. ; 
length of aft bunker near boilers, 3ft. 4in.; length in 
engine-room, condenser side, 11ft. Gin. ; length, cylinder side, 
27ft. 9in. ; breadth, 6ft. ; contents, total, 100 tons; coals of both 
| bunkers, 348 tons; le: of engine-room, 24ft. Gin. ; breadth, 
27ft.; height, depth of hull, height of boiler rooms from floor 
line, 15ft. 3in. ; total length of engine and boiler rooms, with 
bunker, 73ft. 
As we shall continue this interesting subject until wo have 
illustrated and explained both examples full , We reserve any 
remarks on the arrangement of the Ruahine’s machinery, Xc., 
until we illustrate it, 








Abstract from Log of Steamship Ruahine on her Sixth Voyage from Sydney to Wellington, commencing March 1st, and ending 
March 6th, 1868. 









































| | pines | | ~ Vacuum. Coals. - 
Date. | Latitude. |Longitude 0° 'Steam sitios Aw Remarks, 
run. j lutions.) pore | aft. ~ ag |quality. cent. 
March Deg. min. Deg. min.} Knots, 
> fa — > wT Ss 25 24 90 _ > pm pM ~ .» a.m., full steam ; 
j .40 a.m., . and O, steamship Bom- 
| | bay ; 9.55 a.m., Sydney Heads. . 
2 | 35°29 156°44 257 | 18 64 25: 26 35°10 -- 6°6 | Smooth water ; fair wind ; all sail set. 
3 | 37°15 | 16114 238 20 67°2 25: 26 37°0 - 18 No wind ; fine weather ; boilers priming. 
4 | 88°26 | 165°49 232 21 69 25 26} 88°5 a 22 — = aft canvas set; p.m. ship pitching 
eavily. 
5 89°44 =| «-170°24 228 22 | 69 24 25 40°0 _ 23°7 | Fore and aft canvas set ; head wind and sea. 
6 | 41°4 | 174°53 214 | «21h | 664 24h 244 40°0 -- 25°8 | 8a.m., Steven’s Island ; 0.15 p.m., made fast to 
42 | 22° | 68 «| « | ro] — coal hulk in Wellington Harbour. 
Tons. cwt, 
Coals on board, leaving Sydney °. 1015 11 
Coals consumed to Wellington oe 206 15 
Banked fires, galleys, &c.  .. ee 8 5 


Remains on arrival 


ScIENTIFIC AND MECHANICAL Socrety, MANCHESTER.—The 
eighth meeting of the session was held on Wednesday, the 9th inst., 
at the Trevelyan Hotel, Mr. J. —— vice-president, presiding. 
Dr. Hermann Grathe, C.E., of Berlin, was elected a corresponding 
member of the Society. The following gentlemen were proposed for 
ballotage at the next meeting, viz. :—As hono members : Sir 
Joseph Whitworth, C.E., D.C.L., F.R.S., and Professor H. E. 
Roscoe, B.A., Ph.D., F.R.S. As members: Messrs. Chas, A. 
Burghardt, Ph.D., Analytical Chemist and Lecturer on Metallurgy 
in Owen’s College; W. Dandison, engineer; Wm. Ashton, 
machinist ; B. J. T. Bennett, mechanical engineer; Wm. Ren- 
shaw, machinist; and Thomas Walter, app. engineer. The 
members had been informed by circular that a paper would be 
read ‘‘ On Simple and Compound Engines,” by Mr. WWeNaught, but 
immediately after the commencement of the ings a tele- 
ag was handed in the essa; was prevented 
y illness from atte Notwithstanding this disappointment, 
however, the time of meeting was profitably coulaged 
Shee “GF aaa paiteesntly testicle sre 
m,” of wi subsequen’ were 
the inventor, Mr. 0, Rose. The steam expanding 
provement upon the modern metallic packing 
common use, In the new piston all springs are 
and the metallic segments are j 
surface by the steam. necessary small excess of 
pressure which is between two surfaces to make a tight 


pensed wi 


805 11 


joint is here obtained by making the area of the surface on which 
the steam acts a little — than that which exerts the pressure on 
the cylinder surface, hus, if the steam acts with a certain 
pressure, say a square inch of the inner surface of the packing 
segment, it is transferred on a smaller surface at the outer surface, 
by which the pressure is intensified and the pressure per square 
inch is ter. This difference of intensity is, we think, the chief 
point of the invention, and just sufficient to make what is termed 
the joint. The advantage of the piston lies, it will be seen, in the 
diminished friction, which means, of course, gain of power or 
reduced consumption of fuel—an important question to steam 
power users just now. The friction at all points of the stroke is 
proportional to the im) g power of the steam, whereas in the 
pmer f ay a piston it is uniform throughout the stroke and 
eq the greatest pressure of steam at the commencement of 
the stroke, The inventor also applied the principle to 
boxes, as it in continuation of a di ion on this su 
ject introduced by Mr. , and it seems that there is a fair 
of success here, but inventor’s ideas are evidently not 
tly mature. At the next 


sufficien will be read: 
Mom the Value of Artfcal uel es Compared wih Goal,” by Mx 


. P Pp 1 ’ 
Collecting the factors + F log. m —E x — log., nm reduces 


te the above. Other reductions might be made, but the evidences of 
connestion would be impaired. , 
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RAILWAY MATTERS, 


Ir is stated that the shareholders of the Irish North-Western, 
dissatisfied with the present management, are ing measures to 
bring about a total reconstruction ofgthe board. 

The traflic receipts on the Furness Railway for the week ending 
the 6th inst. amounted to £8802, and for the corresponding week 
last year to £7048, showing an increase of £754, 

Art a meeting of the shareholders of the West Clare Railway, 
held last week, a letter was read from the contractor for the con- 

struction of the line from Ennis to Ennistym Lahinch, and 
Miltown Malbay, stating that the works would be commenced 
within one month. 

THE traffic receipts on the Grand Trunk of Canada Railway, 
including the receipts of the Montreal and Champlain and Buffalo 
and Lake Huron Railways, amount for the week ending the 5th 
inst. to £42,500, and for the co mding week last year to 
£34,100, showing an increase of £8400, 

An extraordinary meeting of the shareholders of the Cork, 
Blackrock, and Passage Railway Company, was held last week, for 
the purpose of obtaining their sanction to the company’s subscrip- 
tion towards the expenses of the diversion of the line of railway, 
as authorised by the Cork Improvement Acts. 


WE understand that an eminent engineer 1s at present engaged 
in examining the two ports of Thames Haven and Harwich, to 
determine which offers the greatest advantages as a point of 
arrival and departure for a line of steamers which is to esta- 
blished between England and Flushing, with the view of improving 
the means for carrying the international traffic. 

Tue half-yearly report of the Limerick and Foynes Railway 
Company states that the agreement for the transfer of their line 
to the Waterford Company has been sealed by both companies, 
The bill for carrying out the agreement has been lodged in Parlia- 
ment, and the directors have taken the necessary steps to see that 
it fully embodies the agreement as approved by them. 

EXPERIMENTS are now being made upon the Great Western 
Railway to test the merits of two railway carriage lamps, Silber’s 
and Griffiths’, Both lamps burn paraffin oil, the flashing point of 
which is 20 deg. The trial train starts from Paddington at 4.50 
p.m. each day, and runs to New Milford. The Griffiths’ lamp is 
used on Tuesday, Thursday, and Saturday, and the Silber lamp 
on Monday, Wednesday, and Friday. 

On the night of the 30th of March a heavy storm undermined 
a portion of the railway leading from Saratoga to Rutland, Vermont, 
and a passenger train coming along the track sank, the locomotive 
and cars being thrown from the line. The carri were badly 
wrecked, and, the mail catching fire, half the mails it contained 
were burnt up. Nearly every one in the train was more or less 
injured, but the serious casualties numbered three killed and 
twelve badly injured. 

In 1858 there were 4690 miles of first-class roads, and 24,715 
miles second-class, opened for traffic in India, besides 500 miles of 
railways. Now there are 5000 miles of railway in full working 
order, and more than 3000 in course of completion, and of 
ordinary roads there are close upon 40,000 miles open to goods 
and passengers. As a consequence, the export of cotton, which 
in 1830 was 30,810 bales, and in 1858, 350,853, reached more than 
700,000 in 1869, and the latest returns show an export of 
117,696,128 pounds of raw cotton. 

THE opening of the Dundalk and Greenore Railway, and the 
running of the new line of steamers in connection therewith from 
Greenore to Holyhead, has been definitely arranged for May Ist. 
The chairman of the Londen and North-Western Railway, the 
directors of fthe line, and a distinguished party, will arrive at 
Dundalk in one of their new steamers. The Duke of Sutherland, 
Lord George Paget, the Duke of Manchester, the Hon, W. Lowther, 
M.P., and Lord Newry, M.P., will be of the party. It is stated 
that his Excellency the Lord Lieutenant and the Countess Spencer 
will be present. 


Tue Vienna correspondent of the Patrie says the quickest route 
from Paris to Vienna is by the Eastern Railway, and the most 
suitable train is the 8.35 p.m. The traveller does not need to 
change carriages till he recaches Vienna, He arrives at Avricourt, 
on the French fiontier, at six a.m., and there is then time for a 
light breakfast. A nine Strasburg is reached, and there is a 
stoppage of an hour and a-half—the only serious delay on the 
journey—so that dinner must be taken in the carriage. Siembach, 
on the Austrian frontier, is attained at one o’clock next morning, 
and at half-past nine the traveller arrives at his destination, 
having made a journey of fourteen hundred kilométres in 
thirty-five hours, and traversed France, Prussia, the Grand Duchy 
of Baden, Bavaria, Wiirtemberg, and a part of Austria. 


THE half-yearly general meeting of the St. Andrew’s Railway 
Company was held on Monday at St. Andrew ; Mr. A. Aikman, 
the chairman, presided. The report was held as read, and the 
chairman congratulated the shareholders on the continued pros- 
perity of the line, stating that there was a slight increase in the 
receipts as compared with the corresponding half of last year. 
This was the more satisfactory idering the depression in the 
mineral traffic. He mentioned that the directors had had several 
meetings of the parent company in Edinburgh with the view of 
improvements being made at the St. Andrews terminus. After 
mature consideration they had resolved to extend and otherwise 
improve the present station in the place of erecting a new one. 
Plans were in progress, and the alterations would shortly be com- 
menced. He stated that they purposed widening, heightening, 
ond extending the present platform, and that the annual interest on 
the money they would have paid for the erection of a new station 
would in a few years pay off the expenditure of the proposed 
alterations, 


THE past quarter of the present year may be safely said to have 
been one of the most eventful periods ever known in connection 
with the London coal trade—so far as prices are concerned. A 
careful analysis of the returns relating to the carriage of coal by 
railway during the quarter, shows that notwithstanding the 
demand which has existed or which was sw to exist, the 
quantity carried by various lines show a falling off, when com- 
pared with the corresponding period of 1872, of no less than 
36,553 tons; the quantity carried by all lines in the quarter of 
1871, was 1,112,618 tons; in 1872, 1,250,406 tons, and in 1873, 
1,213,853 tons, The Midland Company has since the year opened 
headed the list, and in March carried a r quantity than in 
the two previous months. The London and North-Western last 
month claimed second honours, which were enjoyed by the Great 





Northern during the month of Forruary, which, however, shows 
a falling off in March as compared with the previous month. 
The Midland returns for the quarter show increase when 
compared with the same period of 187] and the returns 
are as under :—Midland, 1871, 317,056 tons ; 997,224 tons ; 
1873, 399,319 tons, The Great Northern, on the other hand, 
although it carries the chief of the eoal the entire South 
Yorkshire district, show a rather serious ing off as compared 
with the same quarters of the twe The demand 


last quarter, when compared with the p amounted to 
51,303 tons. The following are im 1871, 
286,705 tons ; 1872, 282,490 tons ; 1878, 2g Kd on 
to the London and North-Western, we an 

the quantity forwarded during the quarter just as 

with the two previous ones. The increase in 1873 over the 
quarter of 1872 was only 2559 tons, but that of the last quarter 
when compared with 1871, showed an increase of 23, tons. 
The figures are as under :—-1871, 216,192 tons ; 1872, 237,261 tons; 
1873, 239,820 tons. With regard to the Great Western there has 
also been a creditable increase, as will be seen by th 
figures ;-1871, 124,299 tons; 1872, 140,577 tons; 
tons. 





NOTES AND MEMORANDA. 


THE Scientific American says that maple sugar, as an article of 
merchandise, is in a fair way of extinction, the-trees are being cut 
down and conv into broom handles. At the t rate of 
destruction both maple broom handles and sugar soon become 
unknown in trade. 

M. TISSANDIER states that in a late balloon ascent from Paris he 
reached a height of 6560ft. above the earth, where having passed 
through layers of clouds, he found a bright sunlit sky and a 
temperature of from 63 deg. to 65 deg. Fi When descending 
and re-entering the clouds, which were in a highly electric state, 
the temperature decreased to 27 deg., and the balloon was sur- 
rou! by small crystals of ice. 

MM. SELmi and Piacentini have found the expiration of carbonic 
acid is influsnced by coloured light. Placing the amount of car- 
bonic acid exhaled by a dog in white light as 100, the results were 
as follows :—Light passed through black 82°07, violet 87°73, red 92, 
blue 103°77, green 106°03, yellow 106°83. The green and yellow 
beams, which are the most important to enable plants to absofb 
carbonic acid, also favour respiration in animals. 


AT a recent meeting of the French Academy, M. Jamin exhibite: 
a magnet which he had constructed to upwards of twenty- 
two times its own weight : it weighs two kilogrammes and carries 
forty-five. Hitherto the greatest carrying power attained in arti- 
ficial magnets has been from four to five times their own weight. 
M. Jamin has obtained this unprecedented result by substitutin, 
for the very thick plates hitherto employed a sufficient number o 
very thin plates superposed on each other, and all thoroughly 
magnetised. One result of this achievement will be that the 
volume and weight of magneto-electric machines can now be 
diminished to a very great extent. 


THE employment of soluble glass in the arts is rapidly extend- 
ing, and it has become indispensable in many industrial lenndien. 
The Journal of the Franklin Institute says it seems to be 
specially well adapted to the production o t When 
intimately mixed with fine chalk, it is found that a hard cement 
will be formed in from six to eight hours. With powdered sulphide 
of antimony a black mass is produced which is susceptible of 
taking a high polish, and possesses then a superb metallic lustre. 
Fine iron dust gives a grey black mass of great hardness. Zinc 
dust gives a grey mass of much hardness, and having a metallic 
lustre. Zine castings can be readily repaired by its aid. 

ARTIFICAL tortoiseshell may be made by melting gelatine with 
various metallic salts. The appearance of tortoiseshell may be 
given to horn by brushing it over with a paste made of two parts 
of lime, one part of litharge, and a little soda lye, which is allowed 
to dry. This is the same as the Indian hair dye, and acts by 
forming sulphuret of lead with the sulphur contained in the 
albumen of the horn, producing dark spots, which contrast with the 
brighter colour of the horn. One of the most extensive comb 
manufactories in the world is in Aberdeen, where there are thirty- 
six furnaces on the works for preparing horns and tortoiseshell for 
the combs, and no less than 120 iron screw presses worked by 
steam. 

THE following process for the determination of iron in blast 
furnace slag is recommended as avoiding some of the incon- 
veniences presented by other methods. The slag is powdered and 
placed in a platinum crucible with three or four parts, by 
weight, of ammonium fluoride, and heated in a water bath, adding 
gradually sulphuric acid. When effervescence ceases the crucible 
is heated in a sand-bath until the acid commences to pass off. 
While cooling water is added, and when cold, the insoluble 
residue is collected on a filter and washed until the filtrate no 
longer contains iron. The filtrate is then reduced to FeO by zinc, 
and the iron is determined as usual. 

Tue following solders for iron and steel are given by F. 
Sieburger in Ind. Blitter. Articles of moderate size are best 
soldered by one of the two following mixtures :—(1) Brass, eight 
parts, melted in a crucible ; zinc, one part, previously warmed, 
and added with stirring. Cover the crucible, heat to redness a 
few minutes, granulate with cold water. (2) Brass, six parts ; 
zine, one part ; tin, one part ; mix and granulate as before. Fine 
and delicate objects are soldered with gold, either using gold alone 
or gold solder. The latter consists of :—Gold, one part; silver, 
two parts; copper, three parts, Fine steel wire can also be suldered 
with tin, but not with the best satisfaction. 

THE following are two of the principal tests for fusel oil: 
M. Bouvier pro putting a few pieces of iodide of potassium 
in a long test abe containing alcohol, slightly shaking it. If the 
alcohol contains from 4 to 1 per cent. df fusel oil, a perceptibly 
eee snemenanarpates. Professor Béttger, howeves, showed 
that many specimens of alcohol which contained no fusel oil still 
gave this colour reaction, owing to the presence of some acid, 
probably acetic, in the alcohol, which decomposes the iodide of 
potassium, setting free the iodine. Fusel oil alone, on the con- 
trary, is not able to decompose iodide of potassium even when 
boiling. A far better test is permanganate of potash, which is 
much more readily decolourised by fusel oil than by ordinary 
alcohol. 

A COMMUNICATION upon a method of making steel has lately 
been made to the French Academy, by MM. Bajoult and Roche. 
It is based upon the plan of partially decarburising cast iron by 
contact with a rich oxide of iron. The plan is not a new one in 

rinciple, and has frequently been the subject of trial, but the 
} ore me influence exerted by the material upon the crucible 
has hitherto been a great drawback to the success of any such 
process. This objection the inventors above-named claim to have 
removed, The cast iron and powdered ore are placed in metallic 
moulds, and are brought to a red heat in special furnaces. The 
reaction follows, and fusion only takes place after their transfor- 
mation. Ingots are thus obtained, which are melted in the 
crucible, or on the hearth of the reverberatory furnace. 

M. FELIX PLATEAU describes in Les Mondes an ingenious 
process, of his own invention, for drawing on paper white lines on 
a black ground—a method so frequently used for scientific illustra- 
tions—by means of which both author and artist will be able to 
judge of the effect of such an illustration before putting it into 
the hands of the engraver. A piece of thickish paper, as smooth 
as possible, a little larger than the intended illustration. is heated, 
say by laying it, with proper precautions against being injured, on 
the top of a stove, and a piece of bees-wax is rubbed over it until 
the paper is completely covered with a thin coating. A piece of 
glass, the size of the paper, is blackened by being held over a 
eandle, and when thoroug' y cooled it is laid on waxed paper 
and rubbed firmly with the fingers, the result being ta 
blackened surface is produced on the paper on whieh any vf 
can be traced with a needle for the finer lines, ap the back of a 
steel-pen for the thicker ones, 

MM. Hovzeau and Renarp state, in Les Mondes, that by 
causing concentrated ozone to react upon pure benzine boiling at 
178 deg. Fah., a solid body is formed of gelatinous appear- 
ance to which the name of ozo-benzine has been given. The for- 





MISCELLANEA. 

THERE is a Bill in the House of Commons entitled Brighton and 
the Devil’s Dyke Railway. 

Mr. WILLIAM NICHOLAS ATKINSON has been appointed an 
inspector of coal and certain other mines, under ‘ The Coal 
Mines Regulation Act, 1872.” 

A TELEGRAM from Nikolaieff to the Daily News says: -‘‘ One of 
the Russian circular-shaped monitors on Admiral Popoff’s plan is 
to, be launched in May. The other is not so near completion. 

ey are intended for coast and river service.” 

THe War Department, taking advantage of the present excep- 
tionally high price of iron, is ofiies off by tender a great number 
of old cast iron guns which have been condemned, and lying in 
store at the Royal Arsenal, Woolwich, for years past, and already 
between 5000 and 6000 tons of these obsolete weapons have been 
disposed of at excellent prices. 

On Tuesday an exhibition of lifeboats and belts, danger signals, 
and other contrivances for saving life at sea, which has been got 
up by the Northfleet Relief Fund Committee, was opened at 
the London Tavern by the Lord Mayor. His lordship went in 
state from the Mansion House, attended by the City Marshal and 
the sword and mace bearers, and accompanied by Mr. Sheriff 
Perkins and Mr. Under-Sheriff Crosley. 

Sirk WILLIAM Fatrparkn’s theory that iron ships are but 
immense iron girders, and that generally, and in the Atlantic's 
case, they are too weak in the middle, is met, as to the Atlantic, by 
the builders of the vessel, Messrs. Harland and Wolff, by stat: 
ments to the contrary. They say that within the last two ye 
the Atlantic has made nineteen voyages, regularly running through 
two of the most severe winters on record, without showing the 
slightest indication whatever of weakness; and they maintain that, 
practically speaking, this is the truest test of a vessel's strength. 

THE Revista Militare furnishes us with the following informa 
tion respecting the number of horses and draught animals in th 
various countries in Europe. Russia appears to have 18,000,000 
horses, and to employ 325,000 for herarmy. In Germany there are 
2,500,000 draught animals; in Austria,3,100,000; in France, 4,250,000; 
in England, 2,666,200 ; in Italy, 1,100,000, or 700,000 horses and 
mules and 400,000 donkeys. During the last war, Germany had as 
many as 290,000 horses, and it is calculated that Francc : 
230,000. In France mules are extensively used in the militar 
trains, and the country contains 500,000 donkeys. 

IN a paper on the quality of Irish coal, read before the Royal 


Geological Society of Ireland on the 9th April, by Mr. R. J. 





Cruise, M.R.L.A., on the analysis of Lough Allen Coal, it was 
stated that there were three seams of coal, the middle one of 
which had only been worked up to that time. The coal was of a 
brittle nature, but became firmer as the shafts were sunk deeper. 
It did not ignite easily, but when once ignited, it burnt steadily 





and made a good fire. It could not be used in the manufactu f 
gas, but was an excellent coal for iron smelting. It was much 
better than the generality of English, Scotch, and Welsh coal, but 
inferior to the best descriptions of English. 

Mr, T. HUGHES, M.P., who was lately elected prince iy al of the 
Working Men’s College, in the place of its founder, Mr. Maurice, 
will preside at the general meeting on Monday evening next, 
which opens the summer term, and to which the public are 


admitted. The college gives instruction in drawing, music, 
yhysical science, languages (Greek, Latin, German, French and 
English), history, &c., and also has classes for those needing more 
elementary teaching. The list of teachers includes the names of 
a number of graduates of Oxford and Cambridge, and members of 


learned societies. Mr. Loewe, F.R.A.S., begins a class in geometry, 
which, the programme states, will be taught ‘‘on modern 
principles, the various steps being also illustrated by practical 
demonstrations.” Mr. 8S. D. Darbishire, M.A., Ball, Coll., Oxford, 
begins a course in physiology. 

THE Soir states that M. Calmon has had an interview with M- 
Thiers, relative to the great works of Paris. The President of the 
Republic and the Prefect of the Seine are most anxious to see the 
completion of the Boulevard Saint-Germain and the Avenue de 
V’Opéra ; the funds for those important undertakings and for the 


rebuilding of the Tuileries will not, however, be demanded for 
some time to come, but other great works will be executed 
immediately. The Assembly has voted credits for the repairs of 


the Palais Royal, the Pavillon de Flore, and the Library of t! 
Louvre, and also for pulling down the Pavillon Marsan. Several! 
municipal edifices will also be commenced at once; the Hotel de 
Ville will be taken in hand before the end of the month, ani the 
Hotel Dieu will be resumed. The Théatre Lyrique is being put 
up for adjudication, and the mairies in the 12th, 13th, 15th, and 
20th arrondissements are to be rebuilt. 

THE new financial year opens with much work going on : 
Chatham Dockyard, there being no fewer than eight vessels now 
in hand, and more will be commenced during the year. The ships, 
of three classes, would form a good fleet by themselves ; there are 
two powerful armour-plated vessels, a large iron unarmoured 
sloop, and several iron composite gun-vessels, Some have been 
just commenced, others are almost ready for service The gun 
vessel Ready, commissioned, and the Ariel and the Z 


Zephyr, 





similar ships, will be shortly completed for sea; the Ariel has 
just tried her machinery with satisfactory results. Messrs 
Humphrey, Tennant, and Co., have supplied the engines for both 
these vessels. Two more gun-vessels, rather larger, have been 
commenced : one, the Albatross, is to be launched and completed 


for service this year ; but the other, the Flying Fish, will only be 
advanced about a third. The great turret-ship Rupert is being 
completed in the river off the dockyard ; there is much to be done 
to her, but as there are many hands employed on her it is ex- 
vected that in a few months she will be ready for her trial trip. 

he new armoured broadside ship Superb has been recently com 
menced. The Raleigh, wood-sheathed iron ship, is completing in 
the repairing basin of the Dockyard Extension. In addition to 
all the work involved in building or completing th hips, 
number of men are now engaged in repairing the damaged turret, 
and making alterations on board the armour-plated ship Glatton, 
and in bringing forward the Beacon, a composite gun-vesse!, for 
commission. 


As artificial irrigation has been carried on more vigorously by 
the Government of India in the North-Western Provinces than in 
any other of the ten principalities or administrations which mak: 
up our Eastern empire, there is special interest attaching to a 


recent very complete report on the irrigation revenue in that 
district. From this it appears that the total sum hitherto sunk 
in the works exceeds £2,734,000, which produces at present a direct 
income in water-rents of about £95,000 a-year, to which ought in 
fairness to be an increase of £¢2,000 in the yearly land 
revenue of the tery supplied. The direct return is thus 
rather under 34 per cent., but the indirect profits brings this up 
to alittle over 5 per cent. The latter rate might be supposed to 
satisfy even the sage expectations of Indian financiers. But it is 
pointed out ih the press that the total outlay above given is 
Bai, + 











mula is C'"H* (C? 6 H*). Dried in vacuo, the 
solid, white, amorphous, and highly explosible. It detonates 
with violence under the influence of shocks or heat. A few grains 
explyded in the laboratory shattered the glass in the windows. 
It is very unstable, and when left either in air, carbonic acid, or 
even in a vacuum, it changes rapidly. Among the products of 
the aqueous decomposition of oz0-benzine is noted the presence of 
acetic and formic acids, and also that of a solid acid, very soluble, 
becoming coloured brown by potash or soda, Another ome 
tion is formed which has an agreeable odour and no acid re- 
action. It has also been noted that a mixture of bicarburetted 

sen and ozone detonates violently without the action of 


e following | hydrog 
1873, 167, light, heat, or electricity, The ozone must be stronly concen- 
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particu as a basis of future calculations. It 
for the yalue of the original works bequeathed to 
our Goverament the rulers we have succeeded ; nor does it 
take into acsqunt ree sums sunk in interest paid on mone: 
laid out in former efore the profits came in. If these addi 


tions were rd he. perce on the real capital invested 


allows 


would, it is feared, avery low one. On the other hand, it 
is observed that the isation ” process, as hitherto carried on 
in the North-West Provinces, has, besides being the means of 
irrigating a Jarge district, created an enormous fund of water- 
power for future mills, and that there is no reason whatever why 
this should not hereafter be made available as a secondary but stil! 
very im —_ methed of repaying the expenditure on the works. 
‘azette, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 
PARIS,—Madame Borvzav, Rue de la Banque. 
A. ASHER 


ALPHONSE * 
NEW YORK.—WI.imer and Roogrs, 47, Nassau-street. 





TO OORRESPONDENTS. 


*,* We cannot undertake to return drawings or minuscripte ; we 
must therefore request our correspondents to keep copies, 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform corres that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in Tue ENGINEER, or contain- 
ing questions, must be accompanied Ly the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

Erratom.— Compound Engines,” page 222. last paragraph, middle column, 
fourth line from top, for “ very simple though minutely accurate,” read, 
“very simple though not minutely accurate. 

E, A. (Saltburn.)—No number in print containing such an article. 

Mr. P_ Braunn (Wire Concrete.) — A letter lies at our office for this gentleman. 

Mr. Henry Dyer (Japanese College.)—A letter lies at our office for this 
gentleman, which will be forwarded on receipt of his address. 

Aw OLp Svascriper.—You will find Cullen's a very useful book. Read 
Box's “ Hydraulics.” We shall endeavour to comply with your wishes. 

A Youne Mecuanic.-~The radius should be struck from the centre of the 
shaft. The length of the link will depend in a great measure on the 
of the valve rod ; but, roughly speaking, we should say that an effective 
range or throw of 12in. would give good results. Read Box “ Oa Gearing.” 





CUTTING COLD IRON. 
(To the Editor of the Bnagineer.) 
Srr,—Can any of your readers inform me who is the maker of a band 
eaw machine for cutting lin. iron, cold? T. E. 
Manchester, April 16th, 1873. 
COTTON CULTIVATORS. 
(To the Editor of the Engineer.) 
Srr,—Can any ne gp Dang give me the names of makers of cotton 
ts ; 30 gi i Z hi ? J. 8. 


cultivating impl 
Edinburgh. 











EXTRACTING TURPENTINE. 
(To the Editor of the Engineer.) 

Sir,—Could any correspondent inform me, through Tus Enorveer, 
what is the best hine or apparatus for extracting turps, &c , from 
timber, such as deals or English timber, just thrown down, so as not to 
damage the timber, and also the maker's name? I. M. Merverr. 








DRIVING GRINDSTONES. 
(To the Editor of the Engineer.) 

Sir, —Permit me, through the medium of your valuable journal, to in- 
quire the best way of running small grindstones, lead laps, buff wheels, 
&e., of, -. Tin. diameter, to be driven by foot-whoel, suitable for the 
purpose of small machinists. A ready mode of changing the stones, &c., 
4s, say, both chucks or dome, and very little friction are the two essential 


points, MACHINIST. 
15th April, 1873, 
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THE DEVASTATION. 

Tue Devastation went to sea for a six hours’ continuous 
steaming trial on Tuesday; but it is questionable if the infor- 
mation obtained was worth the cost of the pay of one of the 
ninety stokers employed on board. It has long been 
known that the Devastation will float in still water with 
all her coals, armament, and stores on board; and, as far as 


figures can prove anything, it is admitted as probably true 
that she wi not capsize unless she is heeled over to a very 


considerable angle, say 53deg. And noone the con- 


tinuous working of marine engines for six hours as a very 








severe test of their strength and general excellence. The 
trial trip of Tuesday produced no result calculated to un- 
settle such articles of faith as these. The Devastation is 
an experimental vessel in the fullest sense of the word. 
Nothing is known with certainty as to how she will be- 
have in a seaway. It was hoped that she might have 
encountered a little rough water in the course of her six 
hours’ run in the Channel on Tuesday, but the weather 
was, as usual, disappointing. There was no wind and no 
sea, and the so-called trial trip resolved itself into a little 
marine excursion for the delectation of the large numbers 
of officers and visitors on board. Common sense would 
have indicated. the propriety of waiting for a wind before 
attempting to conduct an experiment to the proper per- 
formance of which a moderate gale was essential; but 
is “Red Tape” a prominent attribute of Government 
officials at Whitehall, and as it was stated that the ship 
would go to sea on Tuesday, she went. The chances are 
that if it had really blown a gale, she would have stopped 
in harbour. The water being as smooth as the traditiopary 
millpond, the great nondescript craft did juat what everyone 
knew she would do. She steamed at the average speed of 
about 13} knots for six hours, and then she came back to 
Spithead; about 50 tons of the best coal having been ex- 
nded in proving nothing of much value. Only one fact, 
indeed, of any importance came out during the trial, which 
is that the condensers are so far defective in some respect 
not explained, that a wretched vacuum was obtained. The 
gauge never stood higher than 244in., and that only during 
a short time. The average vacuum was under rather than 
over 24in. Now, the barometer stood on Tuesday at about 
29tin., so that the back pressure amounted to 5hin., or 
about 24 1b., co nding to a temperature in the con- 
denser of about 134 deg. The temperature of the sea 
was probably under 50 deg., more nearly 45 deg., and a 
vacuum of 26in. should therefore have been easily obtained. 
The chances are that the circulating pumps do not supply 
water enough; and some modification will probably be 
introduced to get over this difficulty. On the other hand, 
as the engines worked nearly, if not quite, to their maxi- 
mum power, the test was hardly fair; at least, it is pos- 
sible that with a less volume of steam passing through the 
cylinders a better vacuum may be had. If the action of 
the condensers was not quite what it ought to be, that of 
the boilers and engines was all that could be desired. The 
former supplied an abundance of steam at about 27 Ib. pres- 
sure, while the engines made from 78 to 74°86 revolutions 
without a trace of heating, and without giving the smallest 
trouble to the engineers in charge. The indicated power 
was, for each of the twelve half hours of the trial, 5700, 
5648, 5699, 5604, 5518, 5803, 5754, 5378, 5592, 5500, 5670, 
and 5385. There were 1200 tons of coal in the bunkers, and 
the draught of the ship was 26ft. Gin. aft and 26ft. for- 
ward, or a little in excess of her designed load line. The 
consumption of fuel was 2°596 Ib. per horse per hour. The 
ventilation of the boiler and engine-room was very de- 
fective, and the heat insufferable. This was no doubt due, 
in some measure, to the calmness of the day. We fancy 
Mr. Prideaux could suggest an improvement, especially in 
the matter of fire-doors such as those he fitted to the Re- 
public, and which we have already noticed in our pages. 

The Devastation, when at full speed, carries an enormous 
bow wave. This rises to such a height that the water 
washes over the whole deck forward, and it is a very grave 
question how far it will affect her powers of steaming 
against a head sea. About 11.30 am. on Tuesday the 
ship encountered a slight ground swell, which caused her 
to pitch and ’scend about 3ft. Before this she had taken 
little or no water on her deck forward, but the motion, 
small as it was, sufficed to send green seas on board; on a 
small scale, it is true, but very serious as evidence of what 
may be expected in a gale. Even though the Devastation 
proves herself a good sea boat—and we are confident she 
will not, except in a comparative sense—this bow wave is 
extremely objectionable. We know that it is urged by 
the advocates of ram and spoon-bill bows that the water is 
taken up once for all, so to speak, and carried on the bow. 
We can assure our readers, as the result of a careful per- 
sonal investigation, that this is not true. The water is 
continually lifted by ram-bowed ships, and falls off in a 
cataract at each side, and this is especially the case with 
the Devastation. We — all those who were on board 
on Tuesday will agree with us in asserting that there is no 
other ship in existence which creates such a turmoil in the 
water—a mountain wave ahead continually tumbling over 
in a mighty cataract ; two wallowing rolls of sea meeting 
behind in a species of double-wake, thrashed into foam by 
the ship’s great screws, Such is the picture presented by 
the progress of the Devastationat thirteen anda-half knots in 
a smooth sea. To deny that an enormous amount of power 
is wasted by the bow wave, appears to us to be sheer folly. 
Thousands of tons of water are lifted hour by hour to a 
height of from 5ft. to 9ft., only to fall down again. The 
mere dead hydrostatic pressure brought to bear by the bow 
wave must in the case of the Devastation amount to a re- 
sistance of from 2 Ib. to 31b. per square inch of section. It 
may be urged that much of this is balanced by the falling 
in of the water under her counter and stern; but this, from 
the nature of the case, is impossible, and we are forced to 
the conclusion that the power of the Devastation’s fine 
engines is wasted in large proportion in doing work better 
left undone. 

It is not probable that any useful test of the qualities of 
the ship can now take place until autumn; and it has 
already been suggested that she is too valuable a ship 
to be tested at all at sea. Nothing would surprise 
us less than to find that a rumour already in circula- 
tion to the effect that the ship will be put into the 
steam reserve and un no er trials, has a cer- 
taiv basis of foundation in fact. That an attempt will 
be made to effect this object we believe is not impro- 
bable. The ship will be tested as far as att name | of her 
turrets and guns is concerned, and the public will be led 
to thi she is really being experimented with. Let 
us those ing naval authorities who love 
are not —will insist on the ship 
fullest reasonable extent, as a means 





of supplying us with information. Great issues depend on 
the success or failure of the Devastation as a sea-goin 
ship, and even if she foundered at sea, her officers anc 
crew being saved, the loss would be infinitely less than 
that which may be incurred by perpetuating a type of 
vessel which may prove useless when most wanted, and in 
which it is oy ey to place any confidence other thau 
that springing from ignorance of her powers, 


THE TAY BRIDGE GIRDERS. 


A raitway bridge having a total length of nearly 
two miles, consisting of wrought iron girders, and car- 
rying its moving load at a maximum height of suit. 
- wad the surface of the sea, constitutes a prominent pro- 

ressive feature in the art of engineering construction. 
The design, both of superstructure and foundations, aul 
the method by which the erection of the bridge has been 
so successfully carried out, have been fully described aud 
illustrated in our columns, It is not our intention to 
revert to them now, but to consider the more theoretical 
part of this great engineering work. We allude especially 
to the form, character, and proportions of the girders, 
None of them have pretensions to what is termed a iarge 
span, and the majority of them have dimensions sufli- 
ciently limited to offer no scope for either selection or 
ciiticism. So long as the span of a straight girder does 
not exceed 50ft. or GOft., it is immaterial, with respect to 
mere economy, what particular form is employed, or what 
the arrangement of the bracing is. There is no doubt 
that even in spans of these insignificant proportions, there 
are certain types of girders which are stronger than others, 
and therefore preferable te adopt; but the absolute 
amount of metal will be practically equal in all. This 
apparent anomaly is due to the fact, that the increase of 
strength does not result from the amount of material or 
sectional area, which is constant in the different examples, 
but from the ensemble of the several members of one girder 
being better adapted than those of another to resist the 
strains brought upon them, either collectively or indi- 
vidually. This may be exemplified in a simple point of 
view by the case of struts. If two struts be of equal 
sectional area, but of different form, the one which has the 
stiffest form will bear the greatest strain. Thus, the 
strength of a solid triangular cast iron pillar, is to that of a 
solid round pillar of the same material as 11 to 10, both 
yillars having the same length and weight. Again, a 
calleer cylindrical pillar of cast iron is twice as strong as a 
pillar of the same weight, shaped like the connecting rod of 
a steam engine, and 25 per cent. stronger than a similar 
pillar of the H section. By analogous reasoning it is 
evident, that although the sectional area of both the web 
and the flanges in any two examples of girders may be 
equal, yet the arrangement of the parts may in the one be 
superior to that in the other, and proportionately increase 
the strength of the whole combination. 

Let us now direct our attention to the main girders of 
the Tay Bridge, which have a span of 200ft., and are con- 
tinuous over four spans; and first let us consider the prin- 
ciple of continuity, concerning which there is a good deal 
to be said on both sides, The continuous girder is a 
favourite with continental engineers, and with all those 
who believe in that nice adjustment between theory 
and practice, which the former demonstrates so spe- 
ciously, and the latter frequently proves to be im- 

ible. That theoretically the principle of continuity 

in girders possesses many advantages, cannot be 
for a moment questioned. Neither, at the same time, 
can it can be denied that those advantages are often 
completely negatived in actual practice. There are 
many engineers who, to use a common phrase, do not be- 
lieve in the real economy of continuous girders, Without 
being converts to their creed, it must be admitted that they 
have some grounds for their disbelief. The first point 
essential to fie safe adoption of the continuous principle, 
viz., that of a perfectly sound and unyielding foundation, 
we will assume exists in the Tay Bridge, and it re 
mains to be discussed whether the general character of the 
case is one, which is likely to derive the full advantage of 
that system of girder construction. This consists, in the 
first place, in the smaller amount of material required in 
the flanges, in comparison with a discontinuous girder of 
— 2 and loading; and in the second, in the shifting 
or ti erence of a portion of the dead, or permanent load 
at the centre, to points nearer the intermediate supports. 
Evidently the value of this latter condition is in exact pro- 
portion to the span of the girder and the fixed load. When 
the latter is large, the portion of it thus transferred be- 
comes also considerable, and the sectional area, and con- 
uently the weight of the girders, becomes very much 
reduced. The same result ensues when the permanent or 
dead load is large in comparison with the live or moving 
load. In the present example these favourable conditions 
are absent, as the correct proportion between the two loads 
is actually reversed. The dead load upon a single girder 


is 84 tons, and the live 132 tons. A very important prac- 
tical objection against the adoption of the continuous 
principle now bears upon the question. Owing to this 


disproportion between the two loads, the shifting, or the 
range of the points of contrary flexure, is very great, and 
the parts of the flanges which are subjected to alternate 
strains of tension and compression commensurably in- 
creased. We do not lay so much stress as many do upon 
this fact when the material of which the girder is built is 
wrought iron, but there is no doubt the objection is a valid 
one. It is true that the same circumstance also occurs in 
discontinuous girders, but the action of the alternate strains 
of different character is confined to a few diagonal bars in 
the web at the centre of the girder—a part where the 
sectional area of the bars is usually in excess of that re- 
quired by theory. Moreover, there is no comparison in the 
amount of the alternate strains in the web of a detached 
girder, and in the flanges of a continuous one. In the 
example under consideration, which will serve to illustrate 
both cases, since the effect of continuity on the web of a 

irder is of no consequence, the maximum alternate strain- 
ing of the diagonals will not exceed eight tons, whereas in 
those portions of the flanges subject to the same action it 
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will amount to nearly ten times as much. The point which 
appears to us open to question is, whether a span of 200ft. 
for a single line bridge is sufficient to warrant the adoption 
of the continuous principle, although there may be:a slight 
saving in the actual weight of metal in consequence. 

Deep girders of the open web type are more economical 
than shallow ones. Experience, and experience alone, has 
proved this. Some years ago a ~— of one-twelfth of the 
span was considered a large ratio, but lately one-tenth and 
one-eighth have been arrived at. Trusses of a triangular 
shape—such as are used in roofs and in timber bridges— 
are an exception to the rule, which places the ratio of one- 
eighth as the maximum. The central depth of bow- 
string girders, which are generally deeper than straight 
girders, with one exception, have not exceeded this limit. 
‘The exception alluded to is a bridge designed by Brunel, 
carrying the Great Western Railway over the Thames 
near Windsor, which has a proportion of span to depth as 
75 isto 1. In the Tay Bridge girders the chief objection 
which prevents very deep girders such as they are being 
usually adopted is successfully met. This consists in the 
fact that it becomes difficult to impart sufficient stiffness 
to the diagonal compression bars in the web when they 
exceed certain lengths. Mr. Bouch has combatted this dif- 
ficulty by making each of the struts in the web a small 
girder in itself, the ties being constructed of plain _rec- 
tangular bars, or rather plates, as their scantlings reach up 
to 20in. by }in. We are strongly of opinion that it would 
have been advisable to substitute one or two additional 
series of triangles in the web, and so have reduced the 
size of each individual bar. It is difficult to understand 
how the theoretical assumption of a uniformly distri- 
buted load, can be expected to hold good when the points 
at which the load is applied are 25ft. apart. Moreover, 
the local strains at the apices of the triangles must 
be very considerable. This reasoning applies whether 
the girders be considered loaded uniformly with only 
the dead weight, or with the dead and live in conjunction. 
The elevation of the girders is very similar to that of the 
Charing Cross Railway Bridge, each having one crossing 
of the diagonal in the centre of the web. There are, 
however, no superfluous vertical bars in the Tay girders. 
So long as there is only one intersection of the bars 
in the web, it must of necessity be in the centre, 
but otherwise it is the most unsuitable position for the 
crossing to occur in. The length of the diagonals in 
the Tay Bridge, in the girders of 200ft. span, is upwards of 
34ft., and as there is only one intersection in the web the 
yreatest unbraced length is 17ft., which is of itself consi- 
derable. The subdivision of the total length of the struts 
into a couple of shorter ones is accomplished by the con- 
nection with the intersecting ties, since they are supposed 
to be kept always in one plane, and consequently to retain 
the struts in the same. But the ties themselves are of the 
sume total length as the struts, and the important ques- 
tion arises, are the ties always strained to an extent suffi- 
cient to enable them to act in this manner! The assump- 
tion that there is no cross strain developed at the inter- 
section of the struts and ties in the web is based on the 
fulfilment of that condition, Unless the ties are main- 
tained in a constant state of tension sufficient to enable 
them to act as bracings to the struts, the latter are in a 
very unsatisfactory condition. It must be borne in mind 
that girders with one intersection of the web are only one 
remove from the Warren type, which is unsuited to large 
spans. ‘That the design of the Tay girders is safe both in 
theory and practice, is apparent on examining the drawings, 
but it possesses, in consequence of the systems of triangu- 
lation in the web being limited to a couple, the disadvan- 
tage belonging to its near prototype of the strains being 
brought upon the flanges per saltum. This is the very 
objection which the lattice principle removes, insomuch as 
it affords more or less continuous support to the flanges, 
and prevents all chance of their being affected by an 
strains but those which act in a horizontal direction. It is 
evident that each unsupported portion of the flanges in 
the Tay girders which is situated between the apices of 
the triangles, and is 25ft. in length, except for the small 
vertical ties and struts, is in exactly the same position as 
if it were a small girder, and subject to a bending strain 
as well as one in a horizontal direction. 

In girders, as well as in every form of truss, the primary 
object to adopting that type of construction must never be 
lost sight of, which is to insure that the different members 
shall be subjected to no other strains but such as act in the 
direction of their respective lengths. In order to give 
some support to the parts of the flanges—25ft. in length— 
situated between the apices of the triangles, vertical ties 
and struts have been introduced. The former are used 
when the load is on the lower flange, and extend from the 
centre of the distance between the apices to the crossing of 
the bars in the web. When the load is on the upper flange 
these short verticals are struts, and answer the same pur- 
pose as the ties. This is apparently tantamount to trans- 
ferring a portion of the load to the centre of the girder— 
the very worst place for it—in addition to bringing a cross 

strain at the intersection of the bars in the web. Were 
these short ties and struts intended to act as vertical bars, 
and constitute an integral portion of the web, they should 
extend from flange to flange ; but as they are introduced 
:erely to prevent the sagging of thelong unsupported lengths 
of the flanges, the greater part of the load is borne by the 
diagonalbars, Atthesametime it would have been preferable 
i» carry these vertical bars the whole depth of the girder. 
As it is, they have some work to do, and the employment 
of both vertical and diagonal bars in a web is unnecessary. 
’\ girder of long span with a light load is, so far as eco- 
nomy is concerned, a more troublesome job to an engi- 
neer than one of long span with a heavy load. e 
noticeable feature in these girders is the large sec- 
tional area of the diagonal bars of the web. The de 
of the struts is nearly equal to the width of the 
flange. The ties are double, passing outside the struts, 
which have solid instead of open bractngs between the bars 
and angle irons of which they are composed. The scant- 
lings of the diagonals, together with the absence of mul! 
bracing, precluded the use of rolled tron, and built up sec- 


tions became a necessity. The average weight of the — 
having a span of 200ft. is 45 tons, which is light. To this 
must be added half the weight of the horizontal diagonal 
bracing between each pair of girders. In -_— of so 
large a depth as 27ft., and designed for a single line, which 
materially reduces their base of stability, this bracing is 
essential, particularly when the load is on the upper flange. 
We are not aware whither there is any chance of corrosion 
of the material from the influence of the sea air taking 
place ; but if so, plates and bars of jin. in thickness are 
useless. Under any circumstances this is fining down the 
metal too much in girder work, except for very insignifi- 
cant examples, hile every engineer must have due 
regard to economy, it must be borne in mind that the first 
consideration is efficiency. 


CO-OPERATION, 


A Co-oPpERATIVE Con, has met during the present 
week at Newcastle-on-Tyne, and the proceedings deserve 
some notice. The object of the Con , So far as we can 
determine, appears to be the promotion of what is known 
as “The co-operative system” throughout the country. In 
this the promoters of the scheme have our good wishes. We 
have long held, indeed, that the best possible solution of 
the difficulties which continually arise in the relations of 
labour and capital lies in the development of the system of 
co-operation; in other words, that labour should be paid by 
results, and not on perry, satrea adjusted wages’ a It 
is impossible to dispute, however, that although excellent in 
theory, productive co-operation has not hitherto worked very 
well in practice; nor is it likely that any material change in 
this respect for the better will be effected until the opera- 
tive classes learn that the consumer is really infinitely more 
powerful than either labour or capital. “The form of 
association which,” says Mr. J. 8. Mill, “if mankind 
continue to improve, must be expected in the end 
to predominate, is not that which can exist between a 
capitalist or chief, and workpeople without a voice in the 
management, but the association of the labourers them- 
selves on terms of equality, collectively owning the capital 
with which they carry on their operations, and working 
under managers elected and removable by themselves.” 
This passage represents very accurately the theory of the 
co-operative system as applied to the work of production; 
but it anticipates a condition of affairs which is opposed 
to human experienge. A factory conducted on such a 
system would be the embodiment in little of a republic 
with elective administration; but it is well known that 
little republics, with one or two exceptions, have invariably 
failed to assume any position of importance depending on 
the permanence of their institutions. A republic can only 
succeed when it includes so many members that the opera- 
tion of individual proclivities is merged and lost in the 
desires of the mass. To apply this to the case of a factory, 
we may suppose that 100 men form themselves into a co- 
operative society, find capital, and proceed to elect 
managers. It is morally certain that some members will 
dissent from the rest as to the proper parties to fill such 
offices, They may be beaten for a time, but in the end the 
dissenting minority will succeed in overcoming the 
majority, and a change of managers will take place. A new 
system of administration will then be introduced; the new 
managers will in turn be displaced, and so there will be a 
total want of permanence about all the operations of the 
body, which w?ll be fatal to success in trade. If, however, 
10,000 men united to constitute a co-operative society, 
the chances of success on the part of a minority would be 
greatly reduced, and permanence might be imparted to 
the operations of the society. For example, a rebellion no 
larger in proportion than that of the Southern States of 
America, must have proved fatal to a little republic. It did 
not prove fatal to the American Confederation because of 
the magnitude of the interests involved. To reduce the 
illustration to the lowest point, we may imagine a co- 
operative association of three men. Each would wish to be 
manager; but the casting vote would always lie in the 
hands of the minority. It appears, therefore, that co- 
operative societies on a small scale cannot hope to achieve 
any permanent success unless the members are bound by 
ties of good feeling, and mutual admiration, and esteem, on 
the existence of which it would be very unsafe to reckon. 
Indeed, a cotton mill established on this principle some 
years since in Lancashire, failed completely, because a 
minority representing a large proportion of the whole, 
continually struck against the managers, whichever party 
was in power. The opposition exerted suflicient influence 
to destroy the trade of the establishment. This want of 
unity will, we fear, in practice, always tend to prevent the 
success of the co operative system pure and simple. 

Another great difficulty in the way lies in the fact that 
the advocates of co-operation systematically neglect the 
consumer. Thus we find one speaker at the Newcastle-on- 
Tyne Congress stating that, “‘The aim of co-operation is 
to secure to all the full profit resulting from their indi- 
vidual labour. The consumer, who is a non-producer, is a 
burden on labour, and cannot be recognised in this divi- 
sion.” The speaker here apparently forgets that without 
consumption labour is a useless drug. For example, of 
what value is a fertile agricultural district without a 
market for agricultural produce? The truth is, that the 
consumer is an absolute autocrat, and labour and capital 
are alike slaves in his hands; and it is the blind neglect of 
this fact which has given rise to at least one-half the 
troubles that exist between labour and capital. To pursue 
the subject of pure co-operation a little further, we may 
point out that it is simply impossible for any co-operative 
or other body, or firm, to conduct manufacturing operations 
without the observance of mes Sone. If, however, 
all the men are to be equal, discipline is at an end. Of 
course this is disputed by the advocates of co-operative 
firms, and they assert that the will of the majority rules the 
minority ; but we have shown that as small under- 
takings this is a delusive dream. If one-third of the 
workmen turn out on strike because a certain manager is 





obnoxious to them, what is to be done? It is nonsense to 
talk of forfeited shares, The shares of a firm which can- 
not execute orders are of no value, and the deprivation of 





the strikers whose shares are forfeited can hardly be called 
a loss; besides the thing means tyranny in popular lan- 
guage, and such dissensions are quite fatal to that com- 
mercial success, without which a co-operative society 
cannot exist. Co-operation can no more live on sentiment 
than a tyrannical capitalist. We cannot find that any of 
the Newcastle-on-Tyne speakers touched on these points at 
all, notwithstanding their vital importance ; indeed, as is 
too often the case at public meetings, there appears to have 
been an immense amount of talking and a very small dis- 
play of common sense. 

We have said that we believe heartily in co-operation, 
but it must be a co-operation between the consumer, the 
capitalist, and the labourer. How to carry this into practice 
is a very important problem, the partial solution of which 
seems to us to lie in the adoption of a principle, carried 
out by several firms, as for example, by Messrs. Fox, 
Head, and Co., of the Newport Mills, Middlesbrough. 
Roughly stated, the system is this: The men are all paid 
wages at current rates; a certain sum is set aside from the 
returns as interest on capital, which put into another form 
means that as each man is paid wages for his labour, so 
capital’ is paid wages for its aid. After this is done a 

nce remains, this balance is divided between 
capital and labour, each part taking a share. How 
much the balance will be, depends on the state of 
trade, the judicious use made of the invested 
capital, and, above all, on the energy and ability of 
the workmen. We have before us the ~ of the last 
meeting of the workers at the Newport Mills and a general 
statement of accounts, from which it appears that each 
puddler might, had he thought proper, have earned, in 
addition to the current rate of wages, £26 as a bonus on 
the year’s working. Unfortunately the union interfered, 
and strikes took place, which reduced the output and the 
profits of the concern. We have not now to do with 
details, however, but with principles ; and we believe that 
no principle of co-operation can be worked satisfactorily 
which does not recognise the capitalist,as well asthe labourer, 
as a powerful element in the conditions of success. With the 
capitalist comes, if nothing else, that strict discipline which 
is essential to prosperity, and that commercial know- 
ledge, and training, and habit of thought, which are never 
met with except in men who have been in the habit of 
dealing with large sums of money. There is no true 
antagonism between labour and capital ; but when the 
capital is cut up into a lot of little shares, each held by one 
man, there is an end to all discipline ; in the Irish phrase, 
“ Everyone is as good as his neighbour, and a great deal 
better.” If, on the other hand, one man should amass a little 
more money than his fellows, and invest it in shares, he is at 
once looked upon with an evil eye as a capitalist. Let the 
necessity for capital be recognised as freely and as fully as 
the necessity for any other raw material of trade. Let 
labour be paid so much for its services, capital so much for 
its services, and then let the profits which remain be 
divided. Capital should in all cases represent the admini- 
strative department; and,its owners should be the men to 
enforce discipline, not because they represent capital, but 
because the possession of capital affords in the present state 
of society primd fucie evidence that the owners also possess 
administrative powers which cannot be found among the 
men. Mr. Head has had many difficulties to contend 
against, but we have carefully watched his progress in the 
promotion of the co-operative movement, and if he does 
not command success ultimately—and we believe he will— 
he has done more—he has deserved it. ‘The principle on 
which he has worked is thoroughly sound, and more can 
be learned practically from the results of his operations in 
a few hours, than could be acquired by years of attendance 
at meetings such as that at Newcastle-on-Tyne. 








THE VIENNA UNIVERSAL EXHIBITION, 

In confirmation of what we lately stated as to the probability 
that this Exhibition will be only formally opened on the Ist of 
May next, we now understand that the machinery department 
will have to be closed for at least a short time after the opening. 
A great part of the machinery has not yet been even unloaded. 
It is possible that even other departments may not be completed 
in due time, 





THE Coloyne Gazette states that as many as twenty-eight gold 
mines have been recently opened in Eastern Siberia, all of which 
promise to be worked with profit. 

SouTtH KENsIncTton Museum.—Visitors during the week end- 
ing April 12th, 1873:—On Monday, Tuesday, and Saturday, 
free, from 10 a.m. to 10 p.m., Museum, 12,286 ; Naval and other 
collections, 2389; on Wednesday and Thursday, admission 6d., 
from 10 a.m. till 6 p.m., Museum, 1428; Naval and other col- 
lections, 73; total, 16,176; average of corresponding week in 
former years, 18,452; total from the opening of the Museum, 
12,376,483. Visitors on Easter Monday, 20,656. 

THE CoaL Explorations IN Notts AND LINCOLNSHIRE.— 
The explorations for coal in Nottinghamshire and Lincolnshire are 
seneneliie g with vigour, and the promoters are so sanguine of suc 
cess that offers have been made by parties owning from 5000 to 
6000 acres to lease their minerals to the contributors to the explo- 
ration fund, and large amounts in shares have already been 
invested. Kespecting the mineral resources of Lincolnshire, the 
mining engineers who are engaged are satisfied, that coal will be 
discovered on the several estates between Nottingham and Lin- 
coln at a less depth than before reported, and that coal measures 
will be found rising to the east after passing Doncaster. Should 
this — correct, the whole line of country, extending to 
the Vale of York, which is covered by the lower lias shales, 
to Newark and Derby, will contain the measures at a very acces- 
sible depth. It may therefore, they say, be fairly presumed that 
the probabilities are in favour of a coal-field of great extent being 
found running in two directions from Lincolnshire to Yorkshire ; 
and, if fully realised, , where fifteen or sixteen fur- 
naces will soon be in blast, will become one of the most impor- 
tant centres of the iron trade. Looking southward, there are 
undoubted indications that there is a vast unexplored district, 
rich in minerals, extending from near Nottingham to the heart 
of Leicestershire. Mr. Harrison, of the Nottingham Mining 
School, is of opinion that “goal exists under East Notts and 
East Leicester: ahiee, there being an anticlinal fault vhrowing out 
all the measures cho. wong pave of Hetie, end Gaagins 
them all in on the eastern side.” From these other conside- 
tion is convinced is an imenenen mek 
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THE “NORTHFLEET RELIEF FUND” 
EXHIBITION. 
An exhibition, under the patronage of the Lord Mayor, is now 


‘being held in the great banqueting hall on the top floor of the 


London Tavern, Bishopsgate-street, which deserves to be visited 
by every one who takes an interest in nautical matters. The pro- 
ceeds of the exhibition will be devoted to the relief of the widows 
and children of those who were drowned by the loss of the North- 
feet. The meritorious purpose of the exhibition would along 
entitle it to patronage; but the intrinsic merits of the exhibition 
would, without this stimulus, demand its liberal support. We 
were pleased to find that the room was crowded almost to an in- 
convenient excess on Wednesday, the visitors being, almost 
without exception, practical men, sailors, and others interested 
more or less closely in nautical matters. The exhibits, as a rule, 
are noteworthy for the almost total absence of frivolous devices, 
proposed by men without adequate knowledge of the sub- 
ject with which they proposedj§to deal. The exhibition is 
so accessible that we shall not attempt to give even a general 
résume of the exhibits. A couple of hours may be spent there 
with no small advantage by any one possessing even a general 
knowledge of nautical matters, while the engineer will find a great 
deal to interest him, 

There are in all about 120 exhibits, divided into six classes, 
namely, Lifeboats, Boat Lowering Apparatus, Life-rafts, Mortar 
and Line Rocket Apparatus, Miscellaneous, and Distress Signals, 
&e. In the first class we may call attention to a fine set of models 
of lifeboats, constructed by Messrs. Forrest and Son, for the Royal 
National Lifeboat Institution. Mr. John White, of Cowes, sends 
an interesting set of models of lifeboat bridges, &c. In one case 
the bridge is neither more nor less than a lifeboat chocked athwart 
ship, and decked over with planking to form the captain’s bridge, 
which planking can be got rid of in a very few minutes in time of 
danger. Mr. White also shows a model of a 30ft. navy cutter, 
built to carry a gun, having sufficient buoyancy in the air compart- 
ments to float gun, ammunition, and crew, in the event of being 
filled by a sea or pierced by a shot. The cases above the 
thwarts are made to shift, and can be used as lockers for ammuni- 
tion and arms, provisions and men’s kit, for expeditions on shore. 
And also a model of the 30ft. lifeboats supplied to H.M.’s yachts 
Osborne, and Victoria and Albert. This boat was originally designed 
for the Peninsular and Onental Company in 1846, and is the same 
as those supplied to this company from that date to the present 
time. Mr. Hamilton Windsor exhibits a model of an iron life- 
boat, which gained a gold medal from the Society of Arts. Its 
special features are strength, durability, and non-liability to 
injury, decay, warping, or shrinking. This model deserves special 
attention. The models of special life-saving apparatus are nume- 
rous, and in some cases more remarkable for ingenuity than 
utility, as, for example, one exhibited by Mr. Dobby, which, in 
the exhibitor’s own words, is “‘an ordinary emigrant’s tin water 
bottle, holding three quarts, convertible at a trifling expense into 
a patent lifebuoy.” A self-inflating life-belt is shown by Mr. 
Hood, the principle of which is that, when properly exhausted of 
air, itforms an ordinary belt. It is presumed that a man wearing 
it would have presence of mind enough to allow it to fill with 
air by turning a stopper when in danger, although he might not 
have enough to fill it. 

The boat-lowering apparatus, Class 2, is especially noteworthy, 
and we shall illustrate some of the best devices for this purpose 
in succeeding impressions. Mr. Kilner shows his patent ‘‘ grab ” 
link and Sadie detaching apparatus, which is exceedingly 
ingenious and efficient. Close beside this stand is Pinker’s patent 
hydraulic boat-lowering arrangement, by which a boat, with pas- 
sengers and boat’s crew seated therein, can be lowered in ten 
seconds from the chocks to 15ft. from the ship’s side, 
the operation being performed by one man only, The 
arrangement is a little too complex for eae use, but is 
very suitable to ships already fitted with hydraulic steering gear. 
In this class we also find models of the Rev. E. L. Berthon’s well- 
known and excellent collapsing lifeboat, which lies close inside 
the bulwarks until wanted, but distends of itself the moment 
the lashings are cut, and it swings clear of the ship’s side, Mr. 
Berthon also shows an extremely simple boat-lowering gear, which 
ought to earn golden opinions from sailors, inasmuch as by its 
aid one man can lower the heaviest boat both ends at the 
same rate, while there is scarcely any change made in the ordinary 
lowering gear. The arrangement is to the last de; inexpen- 
sive, and all the apparatus is out of the way. As the patents for 
this invention are not yet quite complete, we reserve a detailed 
lescription. 

The life rafts in Class 3 constitute a large portion of the exhibits. 
The general idea involved is to make a portion of the upper struc- 
ture of the ship detachable at pleasure, so as to form a raft, and 
this idea has been worked out in various ways by the exhibitors, 
and with more or less promise of success, 

There are four exhibitors of mortar, and line and rocket appa- 
ratus in Class 4—-Mr. Norrie, Mr. Good, Messrs. Dyer and Robin- 
son, and Messrs. Birt. The latter have a ve — model 
showing the method of saving life by the cradle-sling life buoy. 

In the miscellaneous class (5) Mr. G. Bremner shows two 7 
fine models of his steering screw, already illustrated in our pages. 
model ironclad in a tank of water is made to rotate on her own centre 
by clockwork. The action of the apparatus is very satisfactory. 
McCool’s leak stoppers, which we have also illustrated, will 
found close by. Friedman’s bilge pumps acting on the principle of 
the injector, deserves attention. 

In the sixth and last class there is a capital display of various 
apparatus for signalling and lighting at sea, which received much 
notice from the nautical visitors present. 

Mr. William H. Clapp exhibits three diagrams illustrating an 
improved system of side lights, for preventing collisions at sea, 
without altering the present “rules of the road.” They have a 
centre white light with the coloured light, port or star 5 
radiating around the centre or white light, the rays of which are 
prevented blending by external screens. The are thus 
automatic, the ship always showing the course she is takin 

The exhibition will remain open until Monday evening, the 21st, 
and we trust that the promoters will be successful beyond their 
most sanguine expectations, It is evident that much skill has 
been exercised in the selection of the exhibits, and the almost total 
absence of crude and ill-considered schemes is a noteworthy and 
admirable feature in the display. 





THE INSTITUTION OF CIVIL ENGINEERS. 
April 8th, 1873. 
Mr. T. Hawks ey, President, in the chair. 

THE paper read was ‘‘On the Rise and Progress of Steam Loco- 
motion on Common Roads,” by Mr. John Head, Assoc, Inst, C.E., 
and was divided into four : (1) Road locomotives for convey- 
ance of passengers, also ves for use on tram’ ; 
Road locomotives for conveyances of goods, heavy weights, &e. 
aiso steam road rollers; (3) ves for use 
operations, steam ploughing, &c.; (4) Locomotives for military 


ly inventors between the 1820 ond 1854, end the 
oe : diffieulties which appeared to them in their endeavours 


t 
¥ introdyee steam on common roads, 
It was also shown that a great demand existed for more rapid 





| communication on account of the increasing traffic which began 
to be developed about this time in England, and although a great 
many were in favour of improving the traffic on common 
susie Uy en cenel ea yore, it was soon found that, although 
the first outlay for a railway between two towns was much greater 


than for a service of steam coaches on existing roads, on a scale 
commensurate with the requirements of the time, yet the iron 
road laid on a level must in the end prove successful, on account 
of the difficulties in the latter system of dealing with the increased 
traffic, the a of manceuvring two or even 
one, on @ narrow or ly metalled road; and lastly, the common 
right which every inhabitant of the oom had to the turnpike 
road, in addition to the power by 

metalling the roads and imposi , which were often far more per 
diem than the total cost of running the engine. 

These insuperable difficulties had caused the abandonment of 
steam locomotion on common roads until about the year 1856, 
when the subject was again revived, with a view to the adaptation 
of these engines for agricultural purposes, and up to the present 
time the attention of engineers interested in the subject had been 
diverted almost entirely from the question of passenger traffic— 
and toa great extent also from the conveyance of goods—and 
devoted to the study of agricultural requirements, although during 
the past two or three years a eal of attention had been 
turned to reviving the subject of passenger traffic, not only on 
common roads, but also for tramways. The use of these engines 
; for military purposes had also claimed serious consideration. 

Before commencing a description of the various locomotives, the 
author touk up the consideration of the various driving wheels 
which have been designed, as they performed the most important 
f ions in the P t parts of a traction engine. They might 
be classed umder the heads of elastic, flexible, and rigid. 

An “‘elastic” wheel was understood to be one whose structure 
was sufficiently resilient to answer the purpose of bearing springs, 
but the circumference of which did not necessarily deviate from 
the circular form by the pressure of the tread. A “‘tlexible” 
wheel was one whose treading face suffered a material change of 
form as it rolled along, so oY to have a large portion of its periphery 








t in wi Cogan’ 

The following table, compil ly by Lieut. Crompton, and 
partly from other sources, showed the resistance of smooth rigid 
Shem, in lbs, per ton, on different surfaces, although in some cases 
they appeared rather high: On very good pavement, equal 35; on 
good ual 60; on ordinary , equal 90; on 
newly laid gravel, equal 200; on soft grass land, equal 300; on 
newly laid metal, equal 440. 

Descriptions were given of several wheels designed by different 
makers. The india-rubber wheel of the late Mr. R. W. Thomson, 
was designed to act as a spring and also to increase the adhesion 
through the flattening action of the india-rubber at the tread of 
the wheel. Mr. Thomson stretched a ring of india-rubber about 
5in. thick round a wheel formed like a drum, allowing the india- 
rubber to rotate if a, In the early experiments it was 
found that the india-rubber slipped on damp roads and greasy mud, 
and was also very liable to be damaged by various substances found 
on the roads, Mr. Thomson, therefore, designed a sort of armour, 
consisting of flat plates turned over at the edge and joined together 
by links. This species of armour gave much trouble, owing to the 
continued breakage of the link pins and the difficulty of keeping 
the tire in its place unless the shoes were very tight. Messrs. 
Aveling and Greig, also Mr. Thomson and Mr. Burrell, have much 
improved these shoes; in the former case this is accomplished by 
discarding the links and substituting an attachment of the shoes 
to the rim of the wheel, and in the latter case by allowing the 
steel plates to touch each other and lap over and clip the angle iron 
rim of the wheel on both sides. These latter shoes had beer. found 
to answer in practice better than the former ones, but up to the 
present time the experiments have not been of sufficient duration 
to form any trustworthy data of their permanent success. 

The india-rubber tire had the great advantage of being a perfect 
spring to the engine, and formed a safe and sure . Its 
resistance on good macadam was more than a rigid wheel, although 
on a rough or newly metalled road the flexible wheel had a great 
advantage, owing to the great surface of its tread. Over paved 
roads the rubber, or any other flexible wheel, was decidedly supe- 
rior to the rigid driver, owing to the increased amount of surface 
of adhesion in the former. 

One of the principal drawbacks to the use ef india-rubber tires 
was their great prime cost. The cost of the tires for the Ravee, 
built at Ipswich for the Indian Government, amounted to £241; 
and of the Sutherland, which were smaller in diameter but of 
greater width, £234. 

It was difficult to form any ccrrect formula for the depreciation 
of these tires, owing to the wy of the experiments hitherto 
conducted, and the short time which engines on this patent have 
been at work. The Duke of Sutherland stated that after running 
1000 miles during ninety days, the india-rubber tires weighing when 
new 1337 lb., were reduced to 1202 lb. or about 10 per cent. Mr. C. 
F, White, of Aberdeen, ran 4400 miles with his tires in 309 days, 
and the weight was diminished in this time from 1267 to 1133 Ib, 
or about 10 per cent. The tires have been relined with thin 
india-rubber and are now working satisfactorily. Lieutenant 
Crompton wrote from India: ‘‘The tires of the driving wheels 
wear well and are not affected by the heat,” and he hoped to run 
8000 miles with a set. 

Adams’ wheel: This wheel was purely elastic and only acted as 
aspring to the engine. It consisted of an ordinary centre and 
arms, having a heavy T iron rim, between which and the outer 
tire were inserted treading blocks of rubber about 2in. thick. 
These blocks were kept in position ee of ts angle irons, 
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about” 2ft. square and 3ft. high, and filled with flat chambers 
connected together, the outer pressure being taken by two strong 
wrought iron plates firmly secured by cross bolts ont gions the 
draught was kept up by a fan, driven from the shaft, dis- 
ch into a close ashpan. engine ran for some time 
y between the City and Paddington, anf three of them 
by = y five eee on the Paddi m-road, running 
es and carrying 13, passengers. e ave speed, 
when out of town, was about ten miles an hour ; but they, at 
times, attained a speed of twenty miles per hour. 
engine, designed by Scott Russel, was 
similar in appearance to a large family coach. The ine had 
two vertical cylinders, geared 2 to 1 to the driving whee The 
| boiler was rec , with internal furnaces and return tubes on 
| the same level, like a miniature marine boiler. Behind the engine 
| a sert of two wheeled cart carried the fuel and water, and formed 
extra passenger seats. Six of these engines ran between Glasgow 
} a in 1834, and carried a large number of passengers at a 
| g 8) 
| After the year 1838 little or nothing was done with nger 
engines until 1871, when Mr. Nairn, of Leith, install 0 ation 
omnibus called the Pioneer, between Edinburgh and Portobello, 
and several engines had been constructed with Thomson’s patent 
wheels for nger traffic, the chief of which had been for Sooles 
use, The est of these were four engines, constructed for the 
Indian Government, by Messrs, Ransomes, Sims, and Head on the 
above patent. The cylinders were vertical and placed behind the 
boiler, which was on the “Field” system, with a very large amount 
| of heating surface. The steersman and stoker were in front of the 
engine, all the handles for working the engine being alongside the 
steering wheel. 

One of these engines, the Ravee, made a double journey 
between Ipswich and Ediaburgh in October, 1871, a total distance 
of 850 miles, which was the most remarkable run ever made by 
any road locomotive. The average speed was about 6°9 miles per 
hour for the time actually running, but on several occasions a 
— of 15 and even 20 miles an hour was maintained for short 

istances. 


Srreet TRAMWAY LocoMOTIVES FOR PASSENGER TRAFFIC. 

Many means had been proposed for propelling street cars, and 
several of these, such as compressed air, ammonia, and carbonic 
acid, had been actually tried ; but although each of these or other 
~— had been made to perform the functions for which they were 

esigned, and might even be useful under exceptional circum- 
stances, it might taken for granted that the usual means of 
working street tramways by mechanical power would be by 
ordinary steam engines made and specially adapted to the street 
traffic 


It was stated that there were only two feasible ways of applying 
steam power to tramways : (1) by means of a self-contained steam 
car, running upon four or more wheels; and (2) by a detached 
engine drawing one or more cars, 

The first of these systems had been successfully adopted on some 
lines in America, but it had the objection that the passengers did 
not like to be in such close proximity to the boiler, and if it were 
generally adopted the existing tramway companies must purchase 
entirely new rolling stock. This principle of construction had 
however the advantage in ling heavy inclines, that the whole 
weight of the car, engine and passengers could be utilised for 
adhesion, 

The second system permitted the use of all the existing rolling 
stock of the present horse tramway companies with but little 
alteration, besides being more in ce with the principle 
a on railways and generally approved of by the travelling 
public, 





It appeared to the author that one of the best street tramway 
locomotives yet proposed was that designed by Mr. Leonard J. Todd. 
It was however only intended for light traffic. The double 
cylinders, guides, crank shaft, and gearing were placed in a close 
box on the top of the boiler. The driving wheels were of the 
Mansell construction, oft. in diameter, and fitted with steel tires. 
The engine, when drawing a single forty passenger car, was calcu- 
lated to give an effective power of 12-horse power, and weighed, 
when loaded, about three and a-half tons. A silent blowing fan of 
an ingenious construction driven by the exhaust steam was placed 
in communication with a close ashpan. This apparatus besides 
being silent was also self-acting, starting and stopping with the 
engine. When going up an incline the back pressure increased and 
the fan ran fast ; when going down hill, steam being almost shut 
off, the speed of the fan was very much reduced, and the blast in 
the fire-box diminished. 

Roap LOcoMOTIVES FOR THE CONVEYANCE OF Goops. 

Many engines had been designed for this purpose, but up to the 
present time few have been used solely for this pu: in England, 
in consequence of the present state of the Road motive Act, 
and the difficulties which were always attendant upon the manipu- 
lation of a train of wagons on a road, when it was neces- 
sary to uncouple them or to shunt, or, in fact, to carry out any of 
the various operations which are always more or less attendant 
| the management of several wagons coupled together, except 
they run upon an iron rail or tramway. 

The cost of ha by steam, as reckoned in the following sum- 
mary, may be considered as approximately correct :—Horses on 
common roads, 6d, to 12d. per ton per mile; steam, 3d. to 4d.; 
horses on tramways, if nearly level, 2}d. to 3d.; steam on tramway, 
14d. to 2d.; steam on railway, $d. to 1d. 

Boydell’s engine, manufactured by Charles Burrell, of Thet- 
ford, the Steam Elephant, by Taylor, of Birkenhead, and some 
1 tives by Tennant, of Leith, were amongst the earliest 








rivetted to the outer rim. <A drag tside tire 
with a T iron ring. 

In Bremme’s flexible steel tire wheels the flexible tire was 
formed of one or more rings, and each of these rings was constructed 
of one or more bands of steel or other similar materials; to the tire 
was attached an adequate number of arms or links, which made 
the connection between the tire and central part of the wheel, so 
that the arms or links projecting a given distance beyond the 
periphery of the central were able to support the lateral thrust 
or pressure which the wheel might be exposed to, and were free 
to adjust themselves vertically to any curve the elastic tire might 
assume under a dead load at the axle moving towards the centre. 

In the experiments conducted by the Royal ——— Societ 
in preter ee in 1871, by Messrs. Bramwell and Easton, wit 
an engine fi with Thomson’s patent india-rubber and smooth 
cast iron wheels, of the same width and di ter, and ther 10 
horse-power road locomotive, with iron driving wheels, with cross- 
bars cast on the rim, it was found that the coefficient of adhesion 





india load of five times the 
pettent waht wate Soc oe ne of 1 in 18: the cast 
iron ties with cross 3°75 the weight on the drivers 
up the same incline, the cast iron more 
three times the weight. 





goods engines used in this country ; but although they possessed 
great tractive powers, they were all too heavy and cumbersome 
to be used economical} , and the wear and tear was found to be 


“yz great. 

Messrs, Aveling and Porter, of Rochester, designed one of the 
most successful goods engines, about ten years ago, and several of 
them were at work in this country, although a large number had 
been exported to foreign countries. 

In the autumn of last year a trial was made with one of Messrs. 
Aveling and Porter's engines in America, by Professor Thurston, 
who, in an interesting paper read before the Polytechnic Club of 
the American Institute, gave the following abstract of his experi- 
ments: —“* The expense account, when doing heavy work on the 
common road, under the described conditions, by steam power, is 
less than 25 per cent. of the average cost of horse-jower, as de- 
duced from the total expense of such power in New York State ; 
while, if we take for comparison the lowest estimate that we can 
find data for in our whole country, we still find the cost of steam 
power to be but 29 per cent. of the expense of horses. We may 
state J _, 2 way: @ ep traction engine, on ble of 
doing we orses, may be purchased and wor! at as 
little expense as a team of six or eight horses. 


The late Mr. R. W. Se also constructed 
an entirely novel form of road ive he ted 
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my of hea traffic. Several of these engines were employed 
coals, minerals, om 


S orkshire elsewhere for 
and one of them, fitted with india-rul wheels, had been contin- 


uously at work for some time over paved roads and heavy inclines, 


in the neighbourhood of Bradford, at a cost of 4¢d. per ton per 
mile, or 1ld. pet ton the whole distance of two and a-half miles, 
which would have cost with horses 2s. 6d. 


Steam Roap ROLLERS, 

These have only been —— into use in England during the 
last few years, although they have been employed in Paris since 
the year 1864, 

The rollers hitherto made by Messrs. Aveling and Porter, and 
generally in use in England, were those om | about 15 to 20 
tons, with driving wheels respectively of 5ft. and 54ft. in 
diameter. 

The working expenses might be calculated at about 15s, 
per diem, and the number of square yards rolled for the above 
sum will average 2000 per diem, but, of course, much depends 
upon the state of the material to be operated upon. An average 
of from ten to twelve yards may be rolled and consolidated for 


one penny. 

“Alter several years’ experience with the road rollers hitherto 
constructed, Mr, Aveling discovered that they were rather too 
heavy for making new roads, and too broad for narrow or crooked 
places, in addition to which they were not well adapted for haulage, 
which was an important feature in the economy of road construc- 
tion by steam power. He therefore designed a new road roller, 
which somewhat resembled one of his traction engines, with the 
driving wheels converted into rollers, and the space between them 
covered by a pair of front rollers, which also act as steering wheels. 


These front rollers were made conical or dished, in order that on , sent constructed, and also over tempo on 


the ground line they may be close tozether, while above their axle 
there is a space for a vertical shaft, which serves as a support for 
the front of the boiler. ‘To the extremities of this axle a forked 
or saddle piece was attached to act as a guide for the steering 


| or steel in order to diminish the chances of breakage. 


chains, and these chains passed rearwards to a transverse roller, | 


which was acted upon by a worm and pinion connected with the 
steersman’s wheel, By keeping the driving wheels behind instead 
of in front, as in the engines previously described, the greatest 
bite was obtained in ascending inclines and going over soft places. 
Besides being capable of hauling trucks this engine was furnished 
with a fly-wheel, and could be used for driving a Blake’s stone- 
breaker, or any other machinery connected with road-making. The 
’ weight of the engine was about eight tons, and the nominal power 
5-horse power. 

In Paris the Gellerat system of steam roller had been employed, 
which differed materially from that designed by Mr. Aveling, in 
the position of the rollers ; they were 3ft. llin. in diameter and 
4ft. 7in. wide, and placed under the frame upon which the boiler 
was supported, and connected to the engine, which was placed on 
the top of the boiler by means of pitched chains. On the side of 
the engine where the attachment was made with the crank shaft, 
the axles turned in radial boxes, fixed to horn plates, similar to an 
ordinary locomotive, whilst on the other side the axle boxes were 
free to move backwards and forwards, sliding on the frame of the 
engine, and connected together by a rod, with a male and female 
screw, worked from the foot plate by a vertical shaft connected by 
bevel wheels with the steersman’s handle. When the engine moved 
in a straight line the axles were kept parallel, but when necessary to 
turn a corner the centres on one sides were drawn together, and, 
consequently, the rollers acted like a double steering wheel, 
turning the engine in a very small space. 

From the rts of the road surveyors in Paris it appeared 
that the cost of steam road rolling was estimated at 7d. per ton 
per mile ; whilst horse rolling was usually contracted for at the 
rate of 14d, per ton per mile, 

LOCOMOTIVES FOR USE IN AGRICULTURAL OPERATIONS, STEAM 
PLovucuHine, &c, 

Although several excellent farm locomotives were in use there 
was not much novelty in the construction of these engines, and 
they really consisted of a portable engine, fitted with various 
methods of ‘transmitting the power from the crank shaft to the 
road wheels, 

The chief difficulty which had beset engineers in the construc- 
tion of this class of machinery had been the impossibility of 
theoretically calculating the varied strains to which the component 
parts of such an engine were subjected, in the same manner as in 
a railway locomotive, and the principal proportions of the engines 
illustrated in the paper had been the result of a long and careful 
experience and laborious experiment. 

The two first self-moving or traction engines were exhibited by 
Messrs. Ransome; the first in 1846, at the Royal Agricultural 
Society’s meeting, at Bristol, and the second in 1849, at Norwich ; 
but as the idea of moving the engines by steam did not find 
favour with farmers, little was done until eight or nine years 
after, when Mr, Burrell designed his agricultural locomotive, in 
which the transmission between the engine and driving wheels 
was effected by means of a pitched chain, and with several im- 
provements, he had adhered to this principle to the present time. 
One feature in his engine was worthy of notice. The hinder part 
of the engine was mounted upon volute springs, set at an angle, 
so as not to interfere with the movment of the chains, oa it 
has been found in practice that the use of springs diminished to a 
great extent the wear and tear of the engine. 

Mr. Aveling exhibited his first engine at the Royal Agricul- 
tural Society’s meeting at Canterbury, in 1860. It also worked with 
a pitched chain, and was steered by means of a fifth wheel in the 
form of a disc, placed at the end of a wrought frame fixed to the 
fore axle, The boiler was of the usual locomotive type, with one 
— placed on the top, and the crank shaft was connected with 
the driving wheels by means of malleable iron gearing. An in- 
genious arrangement for facilitating the turning of corners, called 
a ‘*compensating gear” or “‘ Jack in the box,” was fixed on the 
driving axle, thus avoiding the necessity of clutches for throwing 
the driving wheels in and out of gear when going round sharp 
corners. 

Messrs, Clayton and Shuttleworth, and Messrs. John Fowler 
and Co., also manufactured nee engines, equal in point of 
workmanship and design to those already Sool , but differing 
somewhat in their general arrangement and details, 

- ~— STEAM Lae mag ENGINES. _ 

essrs. Fowler’s steam ploughing engines being constru 80 
as to move themselves on the road, and haul not only the imple- 
ments which form part of the tackle, but also wagons from one 
part of the farm to another, came within the range of locomotives 


on common roads, 
The “‘ double-engine system ” of steam plo , in which each 
i e field, moving 


engine was placed on an opposite headland of 
themselves at intervals, and alternately winding up or paying out 
the steel rope which hauled the implements to and fro, had coos 
found the most economical in the variety of trials to which steam 
ploughs had been subjected for several years, and the author had 
selected the 12-horse power engine of Messrs. Jno, Fowler and Co., 
of Leeds, as the most perfect specimen of a steam ploughing engine 
a Siena, P loushhin 
ie engines for steam ploughing were generally of more power, 
and, tly, heavier than the ordinary farm engine, on 
account of the greater amount of power which was necessary to till 





the land than to perform any other agricultural operation. 

The following data respecting the cost of power in steam plough- 
ing were deduced by the judges at Wolverhampton, in 1871, from 
the various experiments and trials carried out at that time :— 


a consumption of coal equal 161 Ib. per acre; of water, 
115 gal. per acre ; of oil and tallow, 5°1 oz. acre ; of water per 
Ib. of coal, 7°2 Ib.; of coal, per sean Solibated beseo-geaun en 
poe, 12s average weight of earth moved per lb, of coal equal 


Roav Locomotives FoR MILITARY PURPOSES, 
So little experience had been gained in the employment of road 





locomotives for the purpose of hauling heavy guns, siege trains, 
and an. in time of actual war, that no reliable data 
existed Ly poten ape las ga Se eet ot oer 
vantages of their use in lieu of horses, for the ; of war 
material. It had, however, for some time been the opinion of 
some of our most experienced engineer and artillery officers, that 
steam power might be advantageously employed as an impotant 
auxiliary to an army on the march. 

A roail locomotive could be used as a fixed engine, to saw wood 
or pump water. It could be employed for transporting guns or 
other war material, and was —s useful in the neighbourhood 
of a fortress, when the town formed the apex of the triangle and 
the railway the two sides, which, however, could not be used by 
the besieging army, All stores and provisions required to be trans- 
ported beyond the fortress must go along a line of road forming 
the base of this triangle, and the traction engine, with its train, 
would form a much more rapid means of communication between 
the two railway stations than ordinary carts or wagons drawn by 
horses or-bullocks. The Prussians, at Metz, constructed a line 20 
kilometres Jong to skirt the fortress of the city, but it was not 
required as the garrison capitulated before its completion. 

In addition to the above uses the engine could be so constructed 
that flanged railway wheels might be substituted for the ordinary 
rigid wheels used on common roads, and it would then serve as a 
light railway locomotive in case the enemy destroyed or secured 
all the rolling stock on the existing railways. : 

A traction engine for military purposes should be made as light 
as possible, and constructed almost entirely of wrought iron 
Its weight 
should notexceed five tons, with about 72 cwt. on the driving wheels 
in order that it might be able to pass over ——— as at pre- 

en bridges, hastily 
made to repair the arches in masonry or iron blown up by the 
enemy. It should be furnished with a powerful windlass, arranged 
in such a manner that the engine after having ascended a hill or 
traversed a soft road or marsh could remain stationary, and haul 
the guns or wagons up the incline or through the bog by means 
of a steel rope, one end of which would be fastened to the load 
and the other to the drum, which would be slowly wound up by 
the engine, thus enabling it to drag heavy loads through difficult 
places almost inaccessible for horses, . 

Messrs, Aveling and Porter had constructed several traction 
engines for the Royal Engineer Department, weighing not more 
than five tons, and they had been very successfully employed for 
various military purposes, 

Two of Messrs. Fowler’s steam ploughing engines were employed 
by the Prussians in the late Franco-Prussian war in transporting 

and war matarial, and they were found extremely useful for 
uuling heavy guns and transporting weights which could not be 
moved by horses. Not being constructed for the purpose it was 
found that their weight limited their general use, owing to the 
enny of taking them over temporary bridges and pon- 
ns, 


From all data which could be collected there was no doubt that 
if the British Army should be called a to take the field, trac- 
tion engines, speck constructed, could be used with great success 
by the transport corps; and considering that any amount of steam 
power might be kept by Government in reserve, with no further 
outlay than the interest of the capital invested, the subject of 
employing steam instead of animal power was worthy of attention 
at the presest time, when horses become more scarce and difficult 
to obtain every year. , 





DISPUTE AT THE INTERNATIONAL EXHIBITION 


A SERIOUS misunderstanding has unfortunately arisen between 
the Exhibition Commissioners and certain of the exhibitors, the 
result of which was that when the Exhibition opened on Wednesday, 
three of the most interesting manufacturing processes were not in 
operation. The facts of this regrettable circumstance, the 

‘orning Post says, are as follows :—In the preliminary negotia- 
tions for space Messrs. Hill and,Jones, confectioners, Mr. Allen, 
confectioner, and the Compagnie Francaise, chocolate manufac- 
turers, were informed by the commissioners’ printed circular that 
if they wished to sell any goods manufactured by them in the 
building, they must communicate with Messrs, Spiers and Pond, 
the sole refreshment contractors. Mr. Hill had an interview with 
that firm, and by their wish gave them samples and particulars of 
what he and his partner were going to make and sell in the 
Exhibition, The refreshment contractors informed Mr. Hill that 
for such a privilege his firm must pay them £1a day. Messrs, 
Spiers and Pond considered that by selling acidulated drops, 
sugared almonds, and carraway comfits Messrs. Hill and Jones 
were trespassing upon their rights, the refreshment contractors 
having, we believe, guaranteed to pay as rent, head money upon 
all visitors to the Exhibition as long as it remains open. Acid 
drops and almonds would probably, if eaten at all, only be eaten 
ty childrerz ; but the Exhibition purveyors informed Mr. Hill 
that “‘ they had been advised that ——— which went into the 
mouth constituted refreshments,” week Messrs. Hill and 
Jones wrote to the secretary of the executive, informing him 
that they had been in communication with Messrs. Spiers and 
Pond, and had offered them 5 per cent, upon all sales, which, 
however the refreshment contractors had declined to accept. 
Under these circumstances Messrs, Hill and Jones stated that 
they pro: to print at the end of their confectionary wrapper 
the words—‘‘ These goods are sold on condition that they will 
not be consumed in the Exhibition building.” No reply was 
received to this letter. On Easter Monday the firms whose names 
are given above exhibited their machinery to the public, who 
watched with considerable interest the | of comfits, boiled 
confectionary, and chocolate in the west eries—perhaps the 
most entertaining and instructive part of the Exhibition. ork 
was resumed on Tuesday; samples of the confectionary in its 
various stages of manufacture were handed round to the visitors ; 
porns, enon see made, — — a few — were 
eat ut ai -past two o'clock, Mr. Craigie, the secretary to 
the food committee, informed the firms in question that unless 
they consented to pay a le to the commissioners their ma- 
a not be — to Bre sem ae Roo 
peremptory summons, as ma; su) not a li 
excitement in the aunhion, : and representatives of 
the firms who were thus interfered with at once met to consider 
what steps should be taken in the matter. Mr. Hill, Mr. Allen, 
and the representatives of the Compagnie Frangaise proceeded 
to Gore Lodge, and had an interview with Lieutenant cole, R.E. 
the superintendent of Fine Arts and the classes of food and 
o—. Lieutenant Cole informed the deputation that it was 
nel St pemens whe ont sagming i the ition to pay a 
royalty ; ‘but that, as the manufacturers in question were con- 
cade should be made with M 8 ‘ P a 
arrangemen’ essra. Spiers and Pond. A 
suggestion was made to the effect that the manufacturers should 
offer to pay a tage upon the number of visitors, but to this 
arses they thought this was a matter from which the 
consumers ought to relieve them entirely, They also declined 
another they should offer the com- 
visitors admitted to the Exhibi- 

Francaise ha ee ae 

ve 8 
ue to exhibit their manufactures 
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70. Georce Smita, Cambridge Lodge, Brentford-road, Chiswick, Middle- 
sex, “Improvements for ventilating boots, shoes, goloshes, and other 
cov: for the feet.”—7th January, 1873. 

565. WiLLiamM Vincent, Newland, Hurst, Berks, ‘Improvements in fuel 
for heating and illuminating ——. '—15th February, 1873. 

792. THomas AuGuUsTIN GrimsToN, Clifford, Yorkshire, ‘“‘ An improvement 
in steam e: es.” — 5th March, 1873. 

835. GRANVILLE HaMILton Forses, Broughton Rectory, Northampton- 
shire, “ An improved bustibl pound designed to be used as 
fuel for making lime.”—8th Mach, 1873. 

1008. Joun Farmer, Harrow, Middlesex, and James BaLirz HaMILToy, 
University College, Oxford, ‘Improvements in the construction of 
musical instruments.” —19th March, 1873. 

1038, ARTHUR THoMas ALLCocK, Gainsborough, Lincolnshire, “ Improve- 
ments in rotary wood-cutting machines for making laths, cards, strips, 

sheets of wood.”—20th March, 1873. 

1074. Josepa Nixon and Janez Wintersot1tom, Pyramid Works, Sheffield, 
“Improvements in the rolling of steel used in the manufacture of 
blades for table knives, carving knives, bread knives, butchers’ knives, 
spear knives, swords, matchets, and other such articles, and in the 

pparat ted therewith.”—22nd Murch, 1873. 

1°St. Martin Tosty, Leeds, Yorkshire, “‘ An improved means or mode of 
ventilating rooms or apartments, and in the apparatus employed 
therefor.” 

1086. Henry Sxornes, Argyle-strect, King’s Cross, London, “An im- 
proved combined apparatus for manufacturing gas for lighting, heating, 
and cooking.” —24th March, 1873. 

1092. James Gray Lawrie, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
connected with the docking of ships, or the getting of them out of 
water for cleaning or repairs, and in apparatus for that purpose.” 

1098. WittiaM Henry Wise. jun., West Hartlepool, Durham, “ Certain 
improvements in furnaces for generating steam, or for other purposes, 
and apparatus connected therewith.”—25th March, 1873. 

1128, Roberr FrecpEn, jun., and Taomas Fizupen, Walsden, Lancashire, 
“Improvements in the construction of pickers used in looms for 
weaving.” 

1130. Henry Bernovuttt Bartow, Manchester, “‘ An improved process 
and apparatus for cleansing or purifying casks.”—A communication 
from Nicolas Joseph Galland, Paris. FS 

1131. Marcus Isret Lanpav, Bury-court, St. Mary-axe, London, “ Im- 

rovements in miners’ safety lamps and other lamps and apparatus for 

hting, also in furnaces, fireplaces, and stoves or apparatus for heat- 

ing, and in instruments for kindling lights, parts of the improvements 
applicable for ventilating.”—26th Murch, 1873. 

1140. Ronert Lister, Haydon Bridge, Northumberland, “An improved 
screw propeller for ships or vessels, and improved machinery or appa- 
ratus for making the same.” 

1144. Henry Cockey and Francis CHRISTOPHER CockEY, Frome Selwood, 
Somersetshire, ‘‘ Improvements in grates or stoves for the heating of 
air and economising the —— of fuel.” 

1145. Epmunp SHaw and Georce Hunter, Leeds, Yorkshire, “‘ Improve- 


ments 
1149. Georce Wioutwick Renpe., Elswick Works, Newcastle-upon- 
2, “Ty +, h 4 Vw = ” 











5 pl y i for working o: ce. 
1153. ALFRED Vincent NEwTonN, -lane, London, ‘‘ Improvements 
in the mode of and apparatus for manuf railroad and other 


jicks, adzes, 

ey Lester Lowman, Antwerp, Belgium. —27th March, 1873. 

1155. Caartes Setters, York, and Witu1am Hapen RICHARDSON, 
a Lanar’ N.B., “‘ Improvements in stoves.” 

1157. Herbert Jonn Happy, Strand, Westminster, ‘‘ Improvements in 
the manufacture and use of suitable for straps, bands, and 
such like.”—A communication from James Fairman, New York, U.S. 
1161. Witt1amM Jonny Barser, Hackney, London, “Improvements in 

boot and shoe toepieces or tips.” 


shovels, hves, and similar tools.”—A communication from 





1163, James Morrison, Homer Coffee-house, Agar-street, Strand, 
mdon, ‘‘ Imp ts in hinery for propelling steam launches 
and other twin-screw vessels.” 
1165. Jouw Wi ttiams, 


-hill Farm, near Bridgewater, Somerset- 

shire, “‘ Improved apparatus for feeding sheep and other animals ” 

1167. James HavennEap, Stella Works, Sheffield, “A machine for 
cutting the teeth in sickles or reaping hooks, applicable also for cutting 
the teeth in machine knives.” —28th March, 1873. 

1169 Martyn Joun * “Imp t fe 
bodies subjected to blows or pressure, especially a) ble to anvils. 
1170. Dawa Bickrorp, Southampton-buildings, Lon “‘ Improvements 

in the manufacture of pyroxyline to be employed as an explosive 
ma’ and in the rab are os of collodion, in the treatment 
thereof when it is to be employed in the solid state for dental and for 
o ”—Partly a communication from Dr. Spooner, New 
York, U.S., and the xyline Manufacturing Company, Boston, 
Massachusetts, U.S. 


1171. Cuartes Newsoip Eytanp, Walsall, Staffordshire, ‘‘ Improvements 
in buckles and fastenings of a similar nature.” fs 

1172. ALFRED Vixcent Newton, Chancery-lane, London, “Improved 
apparatus for ascertaining the rise and fall of temperatures, also for 
indicating the presence and for arresting the spread of fires.”—A com- 
munication from Professor Cavalier Carlo Grechi, Siena, Tuscany, 


taly. 
1173. — Preston Tuorre, Elstree, Herts, “ Improvements in the 
manufacture of artificial fuel.” 

1175. Bernarp CLARKE, Aston, near Birmingham, “ Improvements in 
the wood-working es called g-up and surfacing machines. 
1176. THomas CoamBers NewrTon and Georce Dawson, Thorncliffe Iron- 

works, near Sheffield, “ Improvements in kitchen ranges.” 

1177. Georce Kemp, Railway Approach, London Bridge, Surrey, ‘A new 
or improved artificial fuel. 
1178. Henry HicurTon, Putn 

ps of which improvements are applicable to the construction of 
duction coils.”—29th March, 1873. 
1179. Georce Frepeeick Lee MEaktN, Martin’s-lane, Cannon-strect, 
London, “ Imp d methods of hanging sashes and shutters.” 
1186. Jonw Heyry Jonnson, Lincoln’s-inn-fields, London, ‘‘ Improve- 
ments in magnets.” — A communication from Hippolyte Fontaine, 


1181. JosHva Goupssrovon, Wilsden, near Bradford, Yorkshire, “ Im- 
provements In apparatus for economising fuel in house fire-grates. 
1182. WitLiam Tayitor and Henry Leaca Witson, Accrington, Lanca- 


Aati. 


for 








ey, “‘Iraprovements in electric telegraphs, 








5 rovements in wringing and mangling machines,” P S 
1183. Isaac Merritt Sincex, Paignton, De , “An Pp 
cinder and ash tacle for di atic and other fireplaces. 





1184. Epwarp Ho.pen, Bradford, Yorkshire, ‘‘ Improvements in the 
treatment of wool and other fibres in the process of preparing. a 

1185. THomas RepMayne, Sheffield, ‘‘ Improvements in fire-grates. 

1186. ALFRED Mortimer Jos, London, “‘ Improvements in knife-cleaning 

to be employed in connection therewith. 

LL, Ki near Boston, Lincolnshire, ‘‘ Improve- 

ments in buckles or fasteners for straps.” 

1190. ALEXANDER Browne, Gusetieet- chert, Landen, “ Improvements 
in photography.”—A communication from Auguste Despaquis, 


1191. Granvitte Hamitton Forses, Broughton Rectory, Northampton- 
bricks, of blocks to be Used as fuel 

ICHARD WuHEEN GARLAND, Wharncliffe 

ction of domestic stove for 
utilising the heat thereof.” 

yn spunebes for Ghee snametichane of oan 8 Pecrry nd basting 

men’ a) or man or ani 
“A communication from Arnold Baat, Hamburgh, Germany, 


purposes. 

—8lst March, 1873.' 

1194. Ropert Smecure, Portobello, and Jouw VANcz, Edinburgh, Mid- 
lothian, N.B., “‘ Improved self. rail apparatus.” 

1196. Ricuarp JaRRop Gay, 8 ‘ord-road, Manchester, 
“ Improvements in the manufacture of artificial fuels.” 

a “4 aw ad, — SHarre, pe mn De Leicesterhire, “‘ Improvements 
in a ‘or the moulding other plastic substances. 

Hadfield, Derbyshire, 


= ILLIAM Laynpe and Jonny MITCHELL, 
vemmen’ -acting m' 
Hon, Ropert FLower, Durrow, Queen’s County, Ireland, “A 


1204. The Rev. Granvitte Hamitton Forses, Brough’ , “An 
im; compound to be used in the of cement, plaster, 
cial stone, and other similar also a) for use as 
1205. ALEXANDER MELVILLE -lane, London, ‘‘improv 
menta in apparatus for raling and eels ond be ay al 
—A communication from F. Nichols, New Connecticut, U.S. 
1206. Nicnoias Demerrivs SparTau, Li “Improvements in the 


of and mode of e 
191 teeny Hien, Shrubiand-grove, Dalston, Middlesex, “ Improve- 
ments in grates and fireplaces,”—lst April, 1873. 
Wii11aM Murpocn, Glasgow, Lanarkshire, N.B., “ 


1209. ty Improvements 

in or arrangements for regulating the speed of motive power 
worked by steam or other oi : 

rn 
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ments in fitting and hanging of window-sashes and making frames for 
sashes.” 


1212, Jonny a, eS Lat bat aes means of and 

isi Wanutaw Pavn cae, Cromwalplco, South Kensington, London, 

1214. Wituiam Henry Gov, = A Brixton-road, Surrey, “‘ An 
improved reservoir penholder.” 

1215, Rozert Sim, Cannon-street, London, and ALrrep Morcan, Duck- 
foot’s-lane, ee Thames-street, London, “Improvements in the 


manufacture 
1216. Danie KINNEAR Ciark, Buckin, car sy may a Adelphi, London, 
*Im in hinery and apparatus for the manufacture of 
+ fuel and and peat - 


pea’ charcoal, 

1217. Jon Watson, 8t. Albans, Hertfordshire, “‘Improved apparatus 
for heating conservatories, greenhouses, and other horticultural 
structures. 

1218. Witu1am Morcan-Brown, South ton-buildi London, “ Im- 
provements in machines for cutting files."—A communication from 

1219. T: “ye M oy ed air- 

HomMas SILVER, Moorga' Dat . prov 

rarefying lamp burner.” 

1221. Jonn Hewry Jounson, Lincoln’s-inn-fields, London, my - 
ments in the manufacture of of cast steel and other metals, and 
poy ek ai ¢ <. the same.” — A + _—e from hone 


Albert “Ti, Southampton J.s 5. a 


1223. WILLIAM coon 

improved buoyant life- mattress.”—A communication from 
nah Barnes Moun .o ork, U.S. 

1224. Henry Smita, ham, ‘‘Improvements in apparatus for 
ventilating millstones, and machin: for ss the fine mcal 
from the currents of air passing from 

* Tenguovennentota the manufacture 
of runners and top notches for umbrellas and parasols.” 

1226. ALEXANDER MELVILLE CLARK, pan ao tow London, “ An im- 

verment in or applicable to carriage ”—A communication 
rom Simon , Urbana, Ohio, U.8. 

1227. ALEXANDER oe CLaRK, ~ yo oy London, “ Improve- 

ments in hinery ing and separati: =. ores.”—A communi- 

















cation from John Tart 1 Hillman, Trigg , Kentucky, U.S. 
~ 2nd April, 1873. 

1231. Henry Simon, St. Peter’s-square, Manch ti in 
wire tramways.”—A communication from Carl dectnicks, Claussthal 


on-the-Harz, Germany. 

1235. THomas Eewans Witsow, Forth House, pee ae Tyne, 
“Improvements in ,machinery for ig and sand, coal, 
and other materials.” 

1237. James Howarp and EpwarD Tenney Bovsrie.p, Bedford, “‘Im- 
provements in steam boilers. 

1239. Gzornce WiILt1amM CRawsHAW, Rochdale, Lancashire, ‘‘ Improve- 
ments applicable to open fireplaces.” 

1241, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Improve- 
ments in steam and hydraulic ”—A communication from John 
Fisher Taylor, Charleston, South Carolina, U.S. 

1243, James BLIck, Regent's Park-road, London, “Improvements in 

brakes.” 


railway 

1245. Jonw Cnartes Avucustus Henry Wo irrram, Blackheath, Kent, 
“ Improvements in the mode of and apparatus for preparing peat for 
use as fuel.”—3rd April, 1873. 

= —,, Wirnerpen Hurst, Peckham, Surrey, ‘Improvements in 

le 

1249. James Steap CRossLanpD, Manchester, ‘‘Improvements in steam 

boilers or generators.” 





865. Geonce Pomernay Dopo, U; London, “ Hose 
pipes.”—A communication from McKay.—' 1th March, 1878. 
est Kian Semis Fi, Glasgow, N.B., “ (Taies oedine ae 


rods, &c.” 
. WitLiam JOHN Sh aa eteeeld, US, “ Branding, exitening, and 
. STEPHEN ALLEY, G ebm Fat le: nny 
o22. Henry Jey oy ‘ark, London, “ Saving life 


at sea.” 

924. Wittiam Srespins Fisn, Glasgow, N.B., “ Non-conducting covering 
for steam boilers, &c.”—13th March, 1873. 

a AUGUSTUS LzonaRD —- Southam pton-buildi 

don, ‘* Treating explosive com: ‘wi 

940. Cuantes Henry MaLenaM and Tuomas Minrin, Sheffield, ‘‘ Breech- 

fire-arms.”—14th March, 1873. 

950. Wittiam Cricuton, WiLtiamM Wricnt eo and Srexcer 
Cricaton, Castlefield Ironworks, M trolling the for- 
mation of the lap in lap machines, &c.” 

951. Bessamin Smits, Bradford, Jos STAKE, inition —s 
Toison, MICHAEL Fintu, and CaristorHerR Brapiey, Bradford, 

“ Combing wool, &c.”—15th March, 1873 

977. Witu1am Storey Crovupace, Dundee, N.B., ‘‘Dumb compasses.”— 
17th March, 1873. 

991. GEoRGE Bision Coorer, Drury-lane, London, “Stoves and fire- 





ovr. Joun Burton, Alligne-strect, Radford,and Henry Smita, the Park, 
near Nottin; * Lace in twist lace machines.” —18th March, 1873. 

1005. Tuomas Moy, ” Clifford’ 's-inn, London, and Ricnarp Epmuxp SHILL, 
Mile-end, London, “ Fitting water tubes to steam boilers and engines.” 
—19th March, 1873. 

1029. Witt1am Rowe Jotiey, North bane Norfolk, “ Life 
rafts applicable to ships and other Se ae 

1031. Josera Wim Lea, Norfolk-street, Sound, Wentuninster, “ Shirts, 
& 


gd 

1041. James Lancton Ciarkez, the Common, Ealing, “ Fitting candles 
to candlesticks.” 

1008, Joma Levenshulme, near Manchester, ‘‘ Mules for spinning 
and doub! 

1060. Horace James Fatrcnitp, Manchester, “Pressure gauges.”—A 
communication from John Wesley Stiles. 

1063. Grorce Briraix Patmer, Hammersmith, ‘* ball valves.” 

1066. Epcar WILLMAN Jonson, Derby, ‘‘ Controlling the supply of water 
to water-closets, urinals, &c.”—2lst March, 1873. 

a ~ Taomas Parktw Moorwoop, Hark eston lronworks, Sheffield, ‘‘ An 

improved construction of domestic fire stove for economising fuel and 

producing a better radiation of heat.” 

1084. James , or ting near Middleton, “‘Self-acting mules for 

ow 
1087. any Taeopore Krauts, Birmingham, “ Escapements for 


watches "— 24th ae 1873. 
1101. Wrii1am Ciark Fay, Say Massachusetts, U.S., “ Treat- 

== eos plants or substances.”—A communication’ from William 
8 


1107. Jou~n Heyry Jounson, Lincoln’s-inn-fields, London, ‘Devices fur 
threading needles.”—A communication from George Penrice Farmer.— 
25th March, 1873. 

1148. Hewrnt ApRIEN BONNEVILLE, Saati, font London, “Presses for 
eotton and other articles.”—A communica Benjamin Green 


1154. Gzorce Hermann Bascock, Plainfield, Union County, New Jersey, 
.8., and Srepnen Witcox, Brooklyn, King’s County, New York, U.8., 
“Steam boilers.”—27th March, 1873. 
om. WILLIAM Joun ConnincuaM, New Oxford-street, London, “ Printing 
letters on wood, &c. 





1251. Jonn BERT Harper, Clerkenwell, London, “ Imp its in 
gas lamp blow-pipe apparatus, part of such improvements being 
patie A to other oil and spirit lamps. 
1253. WittiaM Tasker, Waterloo enoeie, near Andover, Hampshire, 
“‘ Improvements in elevators or machines for elevating hay, corn, straw, 
and other agricultural produce. 
a = Joun West, Maidstone, Kent, “‘An improved method of manufac- 
tutes gas and for the a tus employed therewith.”’ 
1529. WittiaM Dawes, kestonepete, Leeds, Yorkshire, “ + -~ 
ments in, fasteners for sashes or casements, and other similar 


purposes.” 

1261. Rospert Stone, Liverpool, ‘An i sition to be used 
for making, lay ing, or surfacing roadway sat ways and to similar 
surfaces, rendering them safe and slip] 

1263 Georce Pasu ey, Sheffield, “ ‘nao in valves, 

1265. SAMUEL Bonnvr, Stoney Stanton, Warwickshire, “ aT 
in kilns for burning bricks, tiles, drain’ pipes, lime, ‘earthenware, and 
other analogous articles.”—4th April, 1873. 








Inventions Protected for Six Months om the Deposit of 
Complete Specificatio: 

1233, WILLIAM i tense = London, “An 

mugueved granulating machine.” — A anne od from Charles 

> ersey and Francis Coney Hersey, Boston, Massachusetts, U.8., 

- J ny Brookhouse Gray, San Francisco, California, U.S.—3rd 
‘pri, 

1234. Joun Henry JOHNSON, Lincoln’s-inn-fields, London, “ Improve- 
ments in stéam engines.”—A communica’ ‘from William Gordon 
Ulery, New York, U.8.—3rd April, 1873. 

1250. Gzorce HasEtting, 8 buildi London, “ Improve- 
ments in elevating appara’ —A communication from Charles Du 

Fishkill Landing, Now York. U.8.—4th April, —_ 

1270. Lionet Wezer, Rue Royale, Place de russels, Belgium, 
‘*Improvements in galvanic batteries.”—5th April, ere 

1287. omMas Fitcn WLAND, Greenpoint, "s, New York, pe. 

Ph epee pn in apparatus for supplying an measuring coal and 
g and emptying gas retorts.”— 873. 
omMas WHITWELL, Thornaby fa Stockton-on-Tees, *‘ Im- 
ge in fireplaces and stoves.”—8th April, 1873. 

1298. Witt1am SuHaw, Hollister, Monterey County, California, U.S., 
** Improvements in the mechanical construction o printing types and 
in the tools employed for correcting typical errors.”—8th April, 1873. 


Patents on which the Stamp Duty of £50 has been Paid. 


a 9 a ScHACKLETON, Bradford, Yorkshire, “ Heating or warming 
'—7th April, 1870. 
1034. "WitiaM Hueu Carson and Jonn bg Toone, Warminster, 
Wilts, ‘‘ Automatic Hedy Ro "—8th April, 1870. 
1049. Aaron Mostey, Radf. vttinghanckine “ Jacquard machinery.” 
——. Be aes 1870. 











1051. zs HENDERSON, New York, U.8., “Wrought iron and steel,”— 
1070, der rome Jo’ Lincoln’s-inn-fields, London, “‘ Preserving 
OHNSON, s- er 
fruit, &c.”. — 12th. April, 1870. on - 


1086. Ropert Mupce Marcuant, Torrington-square, London, “* Motive 
power.”—13th April, 1870. 

1071. James Howarp, Bedford, “ Ploughs.”—12th April, 1870. 

1059. be ad P ep m4 Boots, i ,Lancashire, “ Lubricating and 
covering the spin hi for preparing, spinnin; 
tn iin utebn hae _w 

a = ‘Roszat Witson, Patricroft, near Manchester, “ Engines,”—12th 

‘pre 
1108. Pavt Narcisse Joseru MacaBigs, Boulevart de Strasbourg, Paris, 

“ Water-feeding apparatus for boilers.”—14th 7 1870. 
1178, Victor a aah Ipsley, W easuring or counting 
1078 ows ty ee th ate 

Epwarp Lorp, en, Yor! “Cleaning, preparing, and 
cotton, &.”—13th April, 1870. ; 4 
1000. FaeDenicx Parniox, Glaago w, Lanarkshire, N.B., “Metal founders’ 
April 0. 

——- — onagul 

pri 

1098. WiLtiaM panees and ALFRep Garpyer, Ilford, Essex, “‘Engines,” 


—4th April, 187 
= —- _ WILBal de Strasbourg, Paris, ‘‘ En- 
Lancashire, ‘‘ Spinning and doubling 





ux, Boulevart 

lass, &c.”—14th April, 1870. 

sh. Gronae ERNHARDT, Radcliffe, 
fibrous materials,”—23rd ic tid 1870. 


Patents on which the Stamp Dv Duty of £109 has been Paid. 
a RoBert Jaane, | ae Frm and Josepn Becker, Strange- 


and etching rollers, 
kee ”"—10th 7pm Af 1866. iptied . 


1031. Goprrey AnTHony ERMEN, ‘niin Lancashire, “Spinning cotton, 
&e.”—11th April, 1866, 

1041. Joun JAMES -- “ Newport, Monmouthshire, ‘‘Treating slag, 
&e.”—12th April, 1866. 


Notices of Intention to Proceed with Patents. 


18. James Harvine and WittiamM Marspen, Halifax, Joun CoEesteRMAN 
Cs CHESTERMAN, Bradford, and Cuar.es Guy, Bingley, 

819. ADOLPHE PieRRe Vassarp, Carlton-square, New Cross, “ Artificial 
fuel, &c.”—6th March, 1873,” +: 





,, dcott’s-yard, Bush-lane, London, 
830. GEORGE ta Oldham, and THomas CHARLES Eastwoop, Bradford, 
* Combing machinery.”—8th M 





3634. Cuanies ToruaM, Coleman- -- Bunbill-row, London, “* Mincing 
meat, &c. 

3645. Geornce Henry Anprews, New Brentford, “‘ Extracting the fibres 
from fibrous plants.”—3rd December, 1872. 

3662. Geornce AMBROSE HawortH, Silkstone Main Celliery, Cawthorne, 
“Slide valves for steam en, engines. 

3663. James Vites, Ashford, *‘ Cleaning and gees ite, &c.” 

3668. Witt1am Epwarp Newron, a: Letene “Cast steel, 
&c.”—A communication from Bernhard G: 

3669, Sami ru. .’ .LtscHaM and James PARDOE, St. Helen's Mills, Leeds, 
“ Scouring, , &e., cotton or mixed fabrics,” 

3670. Reser Youre 4 naa Ealing, and Tuomas WALKER Scorr, 


72. ARTHUR SMITH ‘ooun, Newman’s-court, Cornhill, London, ‘‘ Obtain- 
ing electric currents.”— A communication from Wenzel Carl Teuchert.— 
4th December, 1872. 

3675. GEoRGE Boors, Conisbro’ Steam Mills, “ 

3684. Jonn Crospie AlTKEN Henperson, Hart-street, Cheapside, London, 
“Skirts or petticoats.”— 5th D -cember, 1 1872. 

3689. WrLi1aM Ropert Lake, South buildings, London, “Cow 
for railway ca am A en from Henry Clay Kibl 
6th December, 1872. 

3708. Jonn Henny Weston, Lansdowne-crescent, Lansdowne-road, South 
Lambeth, Surrey, “* Vent pegs.” 

8720. a ID SEKVANTE, jun., Uharlton-crescent, London, “‘ Letter-press 





3723. Dilces Witxinson, Birmingham, and GrorcE eee TAYLOR, 
the Lozells, near Birmingham, “ Casting metals.”—7th December, 1872. 
7“. Wituiam THomas Harvey, Northaate-ctrect, Chester, - Lamps for 

oil.” 

3755. Henry Youno Darnacort Scort, Ealing, ‘‘ Treating and utilising 
sewage water.”—11th December, 1872. 

3806. KaFFAELE VAGNOLINI, Princes-square, Kennington, Surrcy, ‘{ Motive 
power.”—16th December, 1872. 

3826. Georce WIGETWICK agg Newcastle-upon-Tyne, ‘ Working 
heavy guns.”—17th December, 1872. 

$935. ALEXANDER MeELvitte Ciark, Chancery-lane, London, “ Brick 
machines.”—A ~ —¢-  e from Henry Bulmer and Charles Shep- 
pard. —27th December, 1 

71. James Law and Ran Law, Cleckheaton, “ Cards for carding silk 


fibres, &c.” 
74. , Guanes Hewry Apames, Birmingham, “‘ Tea-kettles.”—7th January, 
124. Gzorce CHARLESWoRTH, Cross Pipes, Denby Dale, near Hudders- 


field, “* Power looms.” —1]th January, Preys, 
155. Joun Henry JOnNson, Looks nn: 's-inn-fields, London, a. 
loading and Alfred 


ae &.”—A comm ition from Donald Stuart 
enry — 14th January, 1873. 
181. JOuEPH T Tiworny Hopkinson, Newington-causeway, Surrey, ‘‘ Securing 


window sashes.”—16th January, 1873. 

469. Geonce Freperick Parratt, Wilton-street, Grosvenor-place, 
London, “ Life rafts.”—8th February, 1873. 
474. Ricwarp WERDERMANN, Princes-street, Surrey, ‘‘ Reducing metals 

from their ores, &c.”—10th gag 1878. 
633. Danie. GaRpNeRr, Glasgow, N. “Inlaid flooring, &c.” 
638, JosepH SUTCLIFFE GABRIEL, Greliler's Wharf, Belvedere-road, Surrey, 
“Sawing stone.”—20th February, 1873. 
677. Witiiam Corsitt, Masbro’ Works, Rotherham, “Stove grates,”— 
22nd February, 1873. 
750. WiLLiaM ApoLPxus Ross, Belfast, “ Aérated fluids.” 
759. Grorce Smitu, Dial House, Coalville, ** Kilns.” 
761. Geornce Kirr Writer, Wilton Villas, Shepherd's Bush, ‘‘ Electric 
telegra "—bt March, 1873. 
814. — ae I a —— —6th March, 1873. - 
835. GRANVILLE HaMILTON — Broughton Rectory, ‘*Combustible 
— to be used as fuel, &c. 
+ —4 ENRY foam, Argyle-street, King’s Cross, London, “‘Gas, &c.”— 
oe larch, 
872. Winciaae , = Masboro’, 2 and WILLIAM ed rors Man- 
chester, ‘* Ball cocks or valves, llth eee ines 
lowering weights.”— 


886. Rosert WILSON, Ro 
March, 1878. 
917. JAIME Bauapia, Mataro, an, ong Tomas Ossorne, Nottingham, 
“ Knitted fabrics.”—13th jMarch, ists. 
934. ee HovunsE.t, Steam Engine Works, Greenwich, ‘‘ Copper 


tu! 

= a ep Freperick Deacon, Liverpool, “‘ Measuring the flow of 
ter in pipes.”—14th March, 1873. 

963. 3. Hinxny, GarRpner, Clifton- ‘road, Holloway, London, “ Artificial light 


and 

969. WiLLIAM Henry SuEerHerp and James Scott, Bradford, “ Combing 
wool, &c.”—15th March, 1873. 

985, Heyry ———— amos, Holloway, London, “ Heating 

1004. Tuomas ButLer Copprneron, Kensington Park Gardens, | 
* Blocks, slabs, &c "—A communication from Gasherie De Witt 
James Fuirman.—19th March, 1873. 

1038. ARTHUR THoMas ALLCocK, Gainsborough, “Rotary wood-cutting 
machines.”—20th March, 1873. 

1059. Tuomas Henperson Forrest, Irvine, N.B., “Steam pumps.”— 
2lst March, 1873. 


"| 1092. James Gray Lawn, Glasgow, N.B., “ Docking ships &c.”—25th 


M 
ped al “ 
bogies for railways.”—A communication 
a Laurence McDonaLp \CHAEL jo “Machine 
for rolling, seeds, 
1125. Josepn SHUTTLEWoRTH, Lincoln, ‘Steam boilers and furnaces,”— 
26th March, 1873. 


1133, WiiiiaM StRatTroRD, Leyton, “ Furnace grates.” 


a. Joun Lincry Nawcarrow, Grampound, “‘ Roofing.” 


Lester Lowman.—27iA March, 1878, 
Edward-street, Southwark, Surrey, 


1179. Geornoz Freperick Lex Meaxix, Martin’s-lane, Cannon-street, 
- sashes and shutters. 


1187. Huen CocHRaNE, George-street, Portman-square, London, ‘‘Table 
knives and forks.”—3lst March, 1873. — . 
1234. Jonw Henny Jonnsox, Lincoln’s-inn-fields, London, “ Steam 
— es.”--A communication from William Gordon Ulery.—8rd April, 
1250. Georce Hase.tixe, Southampton-buildings, London, “‘ Elevating 
apparatus.”—A communication from Charles Du Bois. 2nd April, 1873. 
1270. Liowe. oy Rue Koyale, Place de Vongrts, Brussels, * Galvanic 
batteries.” —5th April, 1873. 





ms having an at in opposing any one of such applications 
heat leave particulars tenes their objections to such applications 
dbs the office of pry ee Patents, within fourteen days of its 





List of Specifications published during the week ending 
12th April, 1873. 

2356, 10d.; 2411, 1s. 6d.; 2412, 10d.; 2415, 10d.; 2483, 8d.; 2451, Sd.; 2453, 
Is 4d.; 2464, 10d.; 2455, 8d.; 2456, lud.; 2457, ls. 6d.; 2463, 8d.; 2468, 
10J.; 2468, le. 41.5 2470, 10d.; 2472, 8d.; 2477, 10d.; 2479, Bd; 2483, 6d; 
2489, Is. 4d; 2490, 8d.; 2495, 8d.; 2507, 8d.; 2510, 8d.; 2511, 1s. 4d.; 2512, 

3 2526, 8d.; 2530, 8d.; 2531, 6d; 2532, l0d.; 2534, "Sd., 2549, Sd ; 2558, 
59, Bd.; 2568, 4d. ; 2580, 6d.; "2584, 8d; 2585, Sd.; 2600, 10.1; 
261 2623, 4d.; 2624, 4cl.; 2625, 4d.; 2626, 4d.; 2627, 44.: 
4d.; 2649, 4s 2651, 4h 2654, 4d.; 







2675, “a ‘9676, or "S77, 4d.; 2706, 6d,; 2720, 10d.; 2736, 1s. 10d.; 2774, 
In. 2d.; 3344, 18. 10d.; 3392, 10d.; 2410, 8d.; 8559, M0d,; 8875, 1s.; 5v58, 
8d; 3968, 6d.; 13, Sd. 





*.* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and postage. Sums exceeding 56. must be 
remitted by Post-office Order, © Fm yo at the Post-olfice, 5, High 
Holborn, to Mr. Bennet Wonderoft, Ber Majesty's Patent-ollice South- 
ampton- Chancery-lan 





ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those 411i:.Jid 
the authority of ti Commissioners of Patents, 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Millis, Gearing, Boilers, Fittings, &c 
2872. C. Houston, Glasgow, “ Regulating the speed of steum engines.”—Da el 
30th September, 1872. 

This invention consists in connecting the moving sleeve of an ordinary 
centrifugal governor, or the corresponding part of any other kuown steam 
engine governor, to a atraight or ental rack, which is in gear with a 
pinion on the rod ofa cut-off valve, such valve veing of the kind comprising 

pair of plates working on the back of aslide valve, and adjustable towards 
—— each other by right-handed and left-hunded screw threads on the 


2890. C. F. Gu ng Birkenhead, Cheshire, “ Spring safety-valves.”—Dated 
lst October, 1572. 

The object of this invention is to provide means whereby the increasing 
resistance of the spring or springs during the rising of the valve shall be 
neutralised. For this purpuse the inventor attaches valve or its 
spindle to a movable diaphragm which forms the top of an enclosing case, 
into which the steam escapes when the valve opens. The waste pipe is 
led from the said case. he pressuie furwed iu the casing upon the 
opening of the valve acts upou the underside of the diapuragm and 
assists in opening the valve, thereby as meutioned neutralisix, the in- 
creased resistance of the spring. 


2901. W. WaitTLe, Whitchaven, Cumberland, “ Boilers.”—Dated 2nd October, 
1872. 


The invention consists in the placing of a series of water tubes in the 
form of the letter U in the fire-box of boilers in such a way tat te 
action of the fire is stronger on one arm of such tubes than on the vtlnr, 
whereby the water is caused to circulate tg be and rapidly through the 
tubes und becomes more easily and effectually 
2910. W. CampPnBeLt, Newcastle-upon-Tyne, “* ell — Dated 2nd 

October, 1872. 

The specification states that the object of this invention is to construct 
steam boiier and other furnaces in such a manner that the coal is heated 
before it passes on tu the fire grate, and the gases given off from the coal 
whilst being thus heated perfectly consumed. 

2912. acces London, “ Multitubular boilers,”—Dated 3rd October, 
18 

The features of novelty of this invention consists in making the tubes 
of multitubular boilers curved or bent between their opposite ends, in 

order that the expansion and contraction may take place principally at 
the curved or bent part of each tube, thus rendering the tubes tlexible 
instead of rigid during the expansion and coutraction thereof, and by 
these means preventing leakage and materially increasing the steaming 
of the boiler by means of greater length of tubes. 

2921. W. E. Gepce, London, “* Hydraulic auto-motor motive-power engine.” 
—A communscation.—Dated 3rd October, 1872. 

This invention relates to a hydraulic motive-power engine with diffe- 
rential pistons receiving the force cf the gravitation of a quantity of water 
accumulated in # reservoir uf any 
2929. E. Gray, Kirkealdy, “‘ Governors for marine engines.”—-Dated 4th 

October, 1872. 

The feature of novelty which constitutes this invention is the adapta- 
tion of a rising and falling or floating body consisting of a piston fiited 
to work in a tube, which piston is ruised wnen the stern of the ship is 
deep in water and is depressed by a (Spring when the stern rises out of 
the water, thus regulating by ing gear the admission of 
steam to the engines. 

2931. J. Nicuorson, London, and G. Skinner, Leicester, “Steam generator.” 
—Duted 4a October, 1872. 

 ... novelty of this invention consists ia the general construction of the 
er. 

2036. W. E. Newton, London, “‘ Governors for regulating the speed of steam 
or other motive power engines.” —A communicaticn.— Dated 4th Octover, 
1872. 

This invention consists mainly in the application of a dul (such 
as is usually employed for clockwork ene for regulating or 
governing the _— of — gd engines, but fur marine or lucumo- 
tive purposes th d with, and in place thereof a 
circular balance wed acting k. the principle of the balance wheel in 

ters, or portable clocks is employed. 

3164. Ty F. Meunier, Rue des Processions, Fives-Lille, France, ** Improved 
ag Sor purifying feed water of steum boilers. "—Daied 25h 
October, 187: 

This at consists of a vertical cylindrical chamber, having a 
central tube duwn which the feed water is made to flow. Within this 
tube is a perforated pipe, through which steam from the boiler is made 
to pass among the water, and heat it as it descends. At the lower end 
of the chamber is a convex plate, on to which a portion of the solid im- 
purities is deposited from the water as it descen In the middle part 
of the chamber, between two perforated plates, are placed filtering 

materials, such as and the water, alter issuing from the lower 
end of the central tube, is forced by the pressure up through the filtering 
= finally passes frum the chamber through a branch pipe inw 


pon J. Tx Jounson, London, “* Steam engines,” — 4 communication.— 


This invention is designed to relieve the vacuum in the steam cylinder 
of an engine which is formed when after the steam is shut off the engine 
continues in motion, as in the case of a locomotive tra’ on a deseend- 
ing grade with steam shut off. In this case a vacuum is formed behind 
the moving piston in the steam cylinder which greatly retards the motion 














to 
with the exhaust cavi the valves auto: to admit 
air em the said Ban bye cavity in the Sanier ef the steam chest when 


steam is shut off and the engine continues in motion. 


Class 2.-TRANSPORT. 


we od rw and Plant, Road-making, Steam Vessels, Ma- 
and Fittings, Sailing Vessels, Boats, Carriages, ed 


y vant dg | 
2883. C. D. Anais Geuten, © Syastien engines "—A communication. — 








300A 
The dri wheels are constructed with broad steel tires connected to 
the nave by som the tire are fixed segmental pieces of vuloanised 
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caoutchouc and steel bands, the caoutchouc being confined at the sides of 
the tire by rims. The cast iron nave has an internal annular groove filled 
with plaited cotton soaked in lubricating material. The boiler is an u 

right cylindrical one with a steam d emi Ble 


ig 

through the sides of the water tube into the fire-box. Above 
nozzles is a lens-sha) water cham comm’ wi 

the fire-box by ting tubes. The fire-box communicates with the 
smoke ch by tric rows of smoke tubes. The fuel is fed in 
automatically from a hopper with a sliding plate in front ; the can 
po samen nen So anaes See Genito holes in front of e open- 
ng of the fire-box for the purpose ating Ge too! 

the holes. The boiler is A a. on 
in a vertical position whan e engine is = an incline, and it is prevented 
from 8 when on level ground t 

secured by a bolt or catch. 








torced from the cylinders when steam is cut off so as to act asa beake. 

The slide valves are balanced by noma passage formed in 

municating with a passage in the valv: 

duced into the passage of the slide. The engine may 

verted into a portable engine by raising the back end, removing one of the | 

driving wheels, and fixing the len of shafting with fly-wheel and 

pulley on the driving shaft. 

2888. B. J. KERRIDGE, Wimborne, Dorsetshire, ‘‘ Lowering boats from ships, 
é&c.”—Dated 1st October, 187 

Two davits are attached by "hin - bolts at their lower ends to the 
ship's side near the water line. ey =, at their upper end a cradle 
for the boat to rest on, and a cross bar yt hg ge down. An eye 
in the middle of same serves to vtech tackle for swinging down t | 
davits with cradle and boat. 

2895. E. T. am, London, “‘ Railway bar fastenings.” —A communication. 
—Dated 1st October, 1872. 

A box or frame of wrought or cast iron is employed to receive the | 
lower part of the rail. Between the concave surfaces of the rails and the 
sides of the box fish-plates are introduced. The u part of the fish- | 
plate fits neatly against the under surface of the head of the rail, thereby 
giving additional support, and to maintain the parts in their proper posi- 
tions there are bolts passed through the whole of them and secured by 
nuts or other fastening. The holes in the rails are made of an oblong 
shape to allow for expansion and contraction. 

2807. H. Bessemer, Denmark = Surrey, ‘‘Sea-going passenger steam 
a Bp Ist a _— 

Accot to provisio: specification passenger steamships are 
constructed with low freeboard fore and aft, with wing plates on thane 
parts to prevent pitching. Two sets of engines are provided, and the 
passenger saloons are between them. These saloons may be suspended on 
axes and controlled by hydraulic gear or otherwise. 

2809. F. Suanks and R. Snanks, London, ‘‘ Landaus and open-headed car- 
riages.”—Dated 2nd October, 1872. 

This invention relates to a simple and effective arrangement for facili- 
tating the raising and lowering the heads of landaus and open-headed 
carriages, and in the and use of a barrel spring and 
lever arm placed at the backs of the pillars of tendons and — the 
sides of the front “ hoopsticks” of open-headed ca: . The me of 
may be provided with a ratchet-wheel and detent for the pu 
regulating the force of the same, and the free end of the lever 
with an anti-friction roller, which runs along a plate let into the ierer or 
hoopstick. A leathered covered metal guide, t throngh whi hich the spring 
lever works, serves to keep the said lever in its p! 
2006. W. R. Lake, London, “ Wheels.”—A sommnteetinn-~hint 2nd 

October, 1872. 
This invention relates to improvements in the construction and 
it of the t parts of the ——_? The bub consists of 2 

hollow cylinder having a circular concave clam age which th 
spokes are held by another a hoe pang clamp Sse ‘0 chilled iron ra 
steel tubes that may be screwed or otherwise eeiedl | into the hub form 
a bearing for the axle. The spokes are made to rest side ye side against 
each other between the discs, each spoke abutting — aelghthour 
forming a complete circle and one solid mass. On the extreme end of 
the spoke may be screwed a shouldered thimble screw that also screws 
into the felly Sed forms an adjustable tenon for the spokes. 


2011. H. A. Bonyevitie, London, “ Metal lashing for ships’ stays.” —Dated 
3rd October, 1872. 

This invention consists of two iron plates forming a collar provided 
with Lay agree hooks, which holds the two parts of the stay when an 
iron key is fitted between the hooks. 

2032, Pr cton a London, ‘' Fittings of ship to carry liquids.”—Dated 4th 
October, 1872. 

This provisional specification describes an arrangement of metal tanks 
with movable covers and conveniently available for the storage of a dry 
cargo on the return voyage. 

2938. R. H. Hampson, Heaton Norris, Lancashire, ‘! Cleaning waste.”-—Dated 
4th October, 1872. 

This invention relates to the machinory used for the manufacture of 
cleaning waste (employed for cleaning locomotive engines or other 
machinery) from hard waste, - buttons, and other similar cotton 
waste, and consists principally in the combination in one machine of the 
ape be —< ee apparatus, so that the hard waste may be fed into 
one en e machine, and the lap of cleaning waste be delivered 
ready a! ion at the other at one operation. 














Class 3,—-FABRICS, 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

2893. J. M. Lascue, Paris, “ Impermeable fabrics."—Dated lst October, 


1872. 

According to this invention an impermeable ry age is made by pasting 

sheets of tin over which paper or other material is laid. 

2808. A. M. Ciark, London, *' Punching eards of Jacquard mechanism.” —A 
cominunication.—Dated 1st October, 1872. 

The apparatus is designed for repeating the ad pape on a card as often 
as desired, after it has been once read in, an this ob modes em go b; 

connecting the p hes with a tay me of whic! 
are arranged to suit the number of 1 desired. pomaginel of 
the apparatus is also described for “ re-cutting” —_ 

2004. W. R. Watson, Glasgow, “ Fibre-hearing plants.” —Dated 2nd October, 
1872. 

The feature of novolty which constitutes this invention is the adapta- 
tion of a Ryder's 's forging machine in combination with additions 
thereto for ting ti upon fibre * ts in order 
to disintegrate the fibre ertioem, the plants being fed on to anvils or 
blocks by travelling webs and feeding and dowsing rollers in order to 
receive the beating operation. 

2905. W. TURNER and J. Pripmore, Lancashire, “‘ Carding engines.” —Dated 
2nd October, 1872. 

This invention relates SP ning my) to the construction of carding 
engines employed for ca: hard cotton waste, but it may also be 
applied to engines for canting cotton, silk waste, and other ss 
materials. The invention consists principally of a certain novel a re- 
ment of feed rollers, breaker roller, and taker in roller for delivering the 
fibrous material to the main carding cylinder, and designed. for 
improving the quality of the yarn and preventing the fibre from falling 
through between the taker in and the breaker. 

2908, H. H. Murpocu, London, “‘ Self-acting mules.”—A communication.— 
Dated 2nd October, 1872. 

According to this invention five pulleys actuated by a single cord or 
rope which is made to pass twice round each are substituted for 
the train of toothed wheels by which motion has hi been communi- 

me 2 spinning or twist a pepe 
with the winding , and a arrangement o: e cam shaft 
[ io winding 








prevents the injurious shacks w di the on motion 
n all mules constructed with a stop 
2019. J. Banpoun, Belfast, “* ling machine holders.” — Dated ird 





October, 1872. 








Sie eine he pwerens A Re bretntinnerive. The Fourth part 
of the said invention consists in Ser Soe ee = 
lower wet face of the whorl an_anntlar projection, and in forming on the 
surface of the oil reservoir below the whorl a second annular pro- 
than the first to create a current of air outward from the 
oil reservoir. The Fifth of the said invention consists in the com- 
bination of a screw horizon’ in the u} as Ses 
reservoir with a in a horizontal > atadied the spindle. 


invention consists in a passage-way through the 


x 


justing the gs of the Png Ap Lp et = 
said bearings without touching the dead spindle 

enough to it on all sides to carry up the oil, | ead hth part of the sald 
invention consists in a spiral left-hand thread o: formed 
around the dead within the live spindle hove the lower bearing, 


a space being left above it, between the dead and live spindles, 
away the Soler the oil is — into the . 4 yok of fechas chamber 
by coming in contact wii of the 


we ema ape my about an inch or so from the top and bottom of of the 

between them having the heating burner 

made in the form of «ring with across piece made of small metal tube 

etal disc below it, and a range or spray of small closely- 

pone te pe ad side of the tube and cross part, all si — 

pported on a snas te ths canis alas el 

supply pipe leading to the lower part from main gas pipe and controlled 

ormed rests on the 

hearth or other a platform at a convenient height, and the air 

passes in through openings cut all round the Se of the outer case, 

and tn ch te breed mk a through the central cylinder or case and 

a narrow slit or row of holes in the disc below the burner tube with 

holes in it, and close to these so as a the air warm and steady 

bey See ee ate ee | the cool carried on two or 

more metal rods resting in recesses or holes in the upper edge or sides of 

the outer case at different —— above the a the inner cylinder and 

t sized utensils. Fora heating stove 

ormed ornamental with a portable top either with or 
without ieaaeeranee opening to the apartment. 


i 


said invention consists in interposing Jacket or tube of ine 
other suitable elastic material the bolster of the 
the dead spindle, or between the bolster and the rail of the spinning 


2937. W. Morrison and J. Mircnert, Hadfield, Derbyshire, “‘ Self-acting 
mules.”—Dated 4th October, 1872. 
This invention applies, First, to the means of ting the going in 
and out of the spindle ‘carriage of each pair of m in des @ manner 
that the two Ca tend both be at theend of their stretch at the 


tween the two —— a 
venient for the operation of pi up. The Second part of the invention 
relates to what is termed the ‘‘ n motion ” of mules, and its object is 
to effect the prevention of “snarls” in the yarn. 





Class 4.-AGRICULTURE, 
| Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
2049. F. W. Foutows, J. Bate, and 8. paper, Manchester, “‘ Chaji- 
cutting machines.”—Dated 7th October, a 
The nature of this i ti and constructing 
the various parts of a chaff-cutting euuhine that the rollers can be put 
in motion and reversed, and the length of cut can be varied by one 
starting lever, which is connected to the clutch boxes for stopping, 
ete gn henry reversing the toothed rollers, and the one for varying the 
length o! 
ee ae Wellington, Salop, “* Ploughs.”—Dated 11th October, 
‘ 2. 
These improvements are applicable principally to the potato-raisin 
ploughs and — ploughs described in the patent No. 731, F 1872, 
— to the present a —— but may also be — to other 
pl In place of mould-boards coneisting of a solid plate, mould- 
~~ are used having — slots or divisions in them extending from 
front to the rear end. mould-boards may be made of a series or 
set of bars fixed to the plough foot by the fanetien piece of the bars or of 
bars passed \ ananar holes in the foot and bent on either side of it and 
fixed by welding. Or the bars may be fixed to the plough foot by screw- 
ing or otherwise, When applied to Epa yw ploughs the loose soil 
and ane pet phew a bars of the mould-board, the potatoes being 
unbruised and 7 ey on the land. When applied to ridge 
ploughs the soil The effectually loosened up and left very open. In damp 
weather the soil does not clog the mould-board. 


Class 5.—BUILDING. - None. 











Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shella, Seen In- 
struments of War for Coast ence, Gun Carriages, &c. 


J dew” 


1187. sae Cocurane, London, ‘‘ Table knives and forks.”—Dated 31st March: 


The claims to this complete specification are—First, the construction 
of the handles of table knives and furks with scales or plates of ivory or 
other material at the sides secured by burnishiug or turning over the 

edges of a metal back, front, and end piece substantially as herein 
described. Secondly, the construction of the table knives and forks 
substantially as herein described. 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fucl 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

2889. E. T. Hucnes, London, “* Machinery for opening, dividing, and in- 
corporating solid, I and eriform matters.”"—A communication.— 
Dated 1st October, 1 

A shaft is fixed pt in in a cylinder, which cylinder is fixed in a 
larger and outer cylinder. On the shaft at the bottom is carried a short 
worm or archimedian, and above a number of arms or beaters. The shaft 
is turned or stopped by a fast and loose pulley. At the upper end of 
the internal cylinder there is a stationary disc having on it a number of 
pins or projections leading outwards, and to the shaft is fixed a similar 
disc having pins or projections which, as the shaft and disc revolve, can 

between the 8 or projections on the stationary disc. The solid or 
iquid matters to be opened, agitated, and incorporated are placed in the 
outer cylinder, and revolving motion is given to the shaft. 

2902. J. T. Davigs, Liverpool, ‘‘ Curing and F med hams and bacoa.”— 
A communication.—Dated 2nd October, 187 

Hogs after being killed are hung in on at about 40 deg. and 
allowed to remain about thirty-six hours, next packed in layers alter- 
nately with broken ice and salt, and allowed to remain twenty-four 
hours, ae pel gee in pickle for twenty-four hours; next, after being 
sprinkled with saltpetre or cearse salt, allowed to dry for about seven 
days, and finally freshly covered with salt and allowed to remain seven 
days longer. To prepare the meat for packing—and this is a novel feature 
of the invention—it is well brushed in clean cold water, and allowed to 
drain for twenty-four hours, then weighed, and all moisture carefully 
wiped off with a dry cloth, after which it is sprinkled well over with fine 
ground alum or rubbed over with it. The hams are put into paper bags 
or rolled in best quality of Manilla paper, or what is better, rolled tightly 
in straw boards, made pliable by being soaked in a solution of alum so 
as to conform — the exact shape of the meat, thereby excluding the air 
and rend impervious to moisture after becoming dry. The 
hams are 2. ae and well pressed down, each box con- 

about five hundred pounds. The bacon is pat om with either a 

| sheet of strawboard, double thickness of paper, or what is known as 

| American cheeseboard, and treated in a manner similar to hams, 

| 2913. H. B. Barnett and W. B. M. Stave, London, “ Disinfecting liquids.’ 


8rd October, 1872. 
Solutions of chloride of lime and carbonate of soda are mixed together. 





2014. D. R. Rarcuire, Li l, “Pr wy the explosion of gunp 
—Dated 3rd Octover, 1872. 

The invention is designed for the purpose of preven’ the explosion 
of gunpowder in the event of a ~~ in the — wi ouse, or other 
place where the gunpowder may be stored, and consists principally in 
storing the said gunpowder in vessels or receptacles charged with 
certain chemical compounds, which upon the ap) — of a certain 
amount of heat (such heat being far less than would cause the ignition 
and explosion of the gunpowder) shall either give off an aqueous vapour, 
such as will saturate the gunpowder and convert it into a paste, or give 
off sulphurous acid gas or muriatic gas, which will deoxidise or decompose 
the nitre in the gunpowder and thus render it harmless or inexplosive. 





Class '7.-FURNITURE AND CLOTHING. 
Including Cooking — Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, cc. 
-, GoopacaE, Leicestershire, “‘ Improvements in leggings.”—Dated 30th 


The Vavention ceashdie in forming the legging of any desired flexible 
material which is formed tubular except for a short distance from the top 
where it is left open, and at the —— part of such opening is fixed at 
the back or side of the legging an elastic band to cause the legging to clip 
tightly around the leg. 

2900. E. G. Brewer, — “* Studs or buttons.”—A communication.— 
Dated 2nd October, 1872. 

A stem is attached to the underside of the stud, which is bent at its 
lower end, and free to slide into and out of a socket, which may be 
flattened or not to afford better hold. Sometimes the stem is made with 
arms bent in opposite directions, and with or without sockets. These 
studs are to be used for all erpenee where aot are required, and with 
neckties, cravats, and the articles of dres: 


Through this mixture ipttated of carbonic acid gas is caused to pass. 
When the matters precip ted have fallen to the bottom the liquid 
pe oy Mer oe he e obj@et of the invention, isdrawnoff. Alternative 


ng . W. “seaman Londo, “ Blocks or cubical or other shaped pieces of 
coal, &e.”—Dated 3rd October, 1872. 

The said invention relates to the manufacture of compressed blocks or 
pieces of various materials, and to machinery for forming the same. A 
drum or cylinder is perforated with square or other shaped holes which 
form the wherein the material is compressed. The said holes are 
closed by sliding plungers or pistons which are operated by cams. In 
contact a the a oe As nder is another cylinder or drum, whose 
agg aged which oe with the holes 

“ety cylinder. The “yoy cylinders are together in such a 
manner that as they rotate each row of Guieiions will enter a row 
of holes, and the cams are so arran that the time the holes are closed 
at their outer ends by the said ya the plungers afte forced into 
the holes and the compression is effected. Over the first cylinder the 
patentee fixes a hopper into which the sugar or other material is first 
placed. He also arranges in combination with the said cylinder an 
endless travelling apron, upon which the contents of the dies are ejected. 
He sometimes dispenses with the cylinder carrying the projections for 
closing the outer ends of the dies or holes, and uses in its place < 
| ment plate fitted closely to the periphery of the drum which 

dies. Or he sometimes provides each of the said dies with a hinged door 
or valve, and arran; around the drum a series of anti-friction rollers 
which close the said doors when the dies are filled. It is necessary that 
the coal dust or other similar material to be made into blocks should be 
mixed with some adhesive substance. The patentee prefers to use peat 

or clay or a mixture of both, and he also uses the same or other suitable 
substances to form a coating for the compressed blocks or pieces of 
For mixing the with the peat, clay, or other substances, 












2903. M. Henry, London, ‘‘ Sewing machines. mA icati Dated 
indicat lars is bined with tus for regulating th 
n ai us is com! gonnt lor g the 

tension of o trread. so that such tension can be ad 

pe oh pm 
lace g 


jegrees . An 
reg ty there te ee a seep ge le 
containing a spring, and bearing against th 

wheel, which turns freely on a rod 

tension) is 





2916. E. T. Hucues, London, “ Embroidery a: ttachment for sewing machines.” 
—A communication.—Dated 3rd October, 1872. 
This invention relates to a device which may be attached directly or 
nay to the presser-foot for the purpose _— Sntortacing other threads 
the ordinary needle embroidery 
pee is given to the — hence the d device ig termed an em- 
broidery attachment for sewing machines. The invention consists in an 
attachusent for sewing machines to be a 
foot in which one or more 
reciprocate pa 
needle-arm or bar, so that in the movement of the needle the said thread- 
carriers are caused to cross the path of the needle, and thereby interlace 
the thread or threads with the needle thread upon the surface of the 
wor! 
2918. oS Sepreett, Leeds, “* Riveting boots and shoes.”—Dated rd 
Oct 
_ This invention, consis in vere ee tole bop me te and Sen 
o y for pei ¢ fol ns ; 
be may lin ne 5 and shoes to the w pers: esol pring te | Pa 
edges of the — oy heels ; neta: Gas tad o 
and heels easing the > Sao or bottoms 
the soles ; rey. ieeating ihe ag Fn thly, levelling or filing 
the surfaces of the 








he uses a hollow drum open on one _ and containing a set of rota ating 
beaters. In making compressed blocks of peat to be used as fuel he 
provides an apparatus consisting of a hopper with two or more sets of, 
revolving mixers and two or more plain drums placed below the said 
mixers. Below this aj tus he arranges an endless travelling apron 
whereby the peat is canducted to the compressing machinery. 

2930. J. G. N. ALLeyne, Alfreton, Derbyshire, “Refining sugar.”— Dated 4th 

1872. 


These improvements have reference to apparatus for evaporating cane 
uice, also applicable for evaporating rum or spirits from fermented 
uors. The cane juice or liquor is le to flow in a thin layer over a 
number of horizontal hollow discs the interior of which is heated by 
steam. The discs are contained cither in open pans or, by preference, iy 
closed steam jacketted pans in communication with a condenser, so that, 
- J ome ag water is condensed and can be used over again. in place 
the discs, drums having tubes passing through them may be used, oy 
ts or more rows of horizontal steam heated pipes placed one below ‘the 
other over which the juice or liquor is made to flow, or the rows of pipos 
may be fixed in a casing into which steam is introdiiwed and the juice or 
liquor is made to hn through the pipes descending fram one row into 
the next below. In the arrangement employed, by preference, a number 
of the first named hollow discs are strung on a contral steam pipe, and 
each disc is surrounded by a basin intawhich the juice falls from the 
disc and from which it descends om to the disc below. The discs are 
constructed of two buckled plates riveted at the edges and provided with 
on for regulating the thickness of the layer of juice on 
the The procesa of evaporation may either be carried to completion 
in the said apparatus or when large grained sugar is to be obtained the 
a only partially effected in this apparatus, and the juice in 
conducted from it into a second clused and steam jacketed evaporatuys 
= having revolving agitators and communicating with a condenser, 
e condenser is constructed in a similar manner to the first described 
evapora‘ ae, the evaporated water being in this case mye to, 
into terior of the discs while cold water or col juice is mado 
to bo flow over the outer surfaces thereof. 
2934, H. B., Barnett and W, B. M. Stave, London, “' Fluids for deodorising 
and disinfecting purposes.” — Dated 4th Octoler, 1872. 
This ~~ ion has for its object the manufacture or production of deodor- 
fluids containing 


oa a emselves direct action 
aatton of nascent chlorine properties of 





W, E, Gepor, +. for sewing, de., hines.”— 
= oe a Feed surf fi ing, 

Tide invention cmsate in the application tothe fot-bar of a sewing 
or embroidering machine of an ‘ey ring, which, mye en 





“ Fastenings for dresses.”~—Dated 4th 


The novelty of this invention consists Fe om a piece of wire 


wire and 
Gerpenteg Sot eh nly ee an ape pod dei TS 
oe = ot indir drome vd, variety of 
on articles exposed for 


purposes, 
P. AIrkex, Gitsgow, N.B., “Gas cooking and heating appavotus 
248. P. A A ng @: or 
stove.” —Dated 1th October, 1872. 
See eee Sy Cee Ey ees | poses consists of an outer 
cylindrical case with an inner short onc Ut balf the size of the former, 


t oxygen indirect 
Importance for ataeking wept and d malodorous matters in a state of solu- 
tion or as solids. ens off a gaseous emanation which 
attacks effluvia in the air by _—* of indirect oxidation, 





A , and vanic Batteres. 
2023. C, H. Siemens, London, “ Electrical appa a ication. 
October, 1872. 


This invention relates a rote in the construction and 
acct aay! means ot electri, and also 
i rae widiog oad eomedlling traffic, ed’ te 

verte cod i icnaten The improvements in 
instruments relate chiefly to the as arrangement, 











Aprit 18, 1873. 
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ture of the air and 212 





which serves to indicate both for transmitting and receivi 
Tnessages, to means of latching the Singer Keys whereby any key is held 





till released of another key, and toa 
— of spring pawl for engaging the commu- 
a ents in such instruments when 
wood ter potas relate to a construction whereby the mere cessation of 
the prin‘ mechanism into action, without the 
necessity for a te current for that purpose. For on 
to move in one di , are loyed. 


to move the action of an escapement of a number of 
itive and negatiye currents transmitted from 


one station to another. Thus one accidental current makes no 
ap erence to the — Such instruments are 
interlocked with each other with the ordinary point and signal 


a) in such a manne; that the traffic can be controlled from one 

ion to another or from a central station. appliances may be 
used in connection with gates, turntables, or swing bri 
and also on canals and other lines of traffic. 


on railways, 





Class 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
842. T. Hampron, Sheffield, “‘ Armour and other plates.” —Dated 8th March, 
1873. 


This invention consists in employing hematite pig and other metals 
suitable, or as used in the Bessemer process of steel making, which pig 
or metals are blown in the converter in the ordinary way, but which 
may be thoroughly or partially decarbonised at will or according to cir- 
cumstances either before or after the introduction of spiegeleisen, when 
the contents of said converter are then run through the ladles usually 
employed direct into moulds lined with loam or other composition, and of 
the size and dimensions of the required plate. 

932. G. Hasectine, London, ‘‘ Casting steel."—A communication.—Dated 
14th March, 1873. 

This invention consists in casting steel in cases or moulds made of 
sheet metal, of such thickness as to be brought to a welding heat by the 
molten metal, when poured into them, whereby a welding of the case to 
the ingot is secured. This causes the sides of the case to close in towards 
the centre of the ingot as the metal cools. And equently the invent 
obtains a solid homogeneous mass free from the imperfections which arise 
in the ordinary method of casting steel in thick cast iron moulds. And 
he especially gets rid of what is technically called piping, which results 
in the old method by the thick mould cooling the surface of the ingot, 
causing a shell, and thereby the settling down of the metal in the centre 
of the ingot, forming a deep hole which i the ty of 
breaking off a portion on the end of the ingot, causing a loss of from 10 
to 25 per centum, 

966, H. J, Haicut, New York, U.S., “Artists scrapers.”—Dated 15th March, 
1873, 








This invention relates to a certain tool or implement which is denomi- 
nated the artist’s scraper, and consists of a steel plate of a peculiar form 
and shape, having a smaller movable index plate attached capable of 
moving laterally on a pivot, and by the adjustment of which the width 
of a med edge on the plate may be . Other sharpened 
edges of various width are arranged on this plate for the purpose of 
scraping off the wet paint from the outer edge or border of the canvas or 
for the purpose of scraping or cleaning the pallet. 

1062. L. Vaw Laak and J. Gittespie, San Francisco, U.S., “‘ Bungs and 

bung inserters.”—Dated 21st March, 1873. 

This invention relates to improvements in metallic bungs, such as are 
screwed into a metallic bushing previously secured in the barrel stave. 
The ordinary metal bung is screwed directly down upon a leather 
washer, which, if first p upon the seat in the bushing, and if 
allowed to remain there any great length of time, the leather becomes 
hard and adheres both to the seat in the and to the bung, so that 
it is almost impossible to remove the bung. This invention is intended 
in the first place to remedy this difficulty, and also to provide a more 
convenient means for turning the bung ; it also consists in providing a 
novel tool termed a hay | inserter, for the p se of inserting the 
metallic ring or bushing into the barrel stave. e ring or bushing is 
made slightly conical or tapering, and the threads narrow at the base 
and quite sharp, so that when the bushing is bored intoa hole of the 
proper size it will cut its own threads. The bung is cast with a square 
socket on its upper face, the sides of which are slightly convexed, and a 
wrench consisting of a square-shaped body and having spreading arms, is 
used for turning the bung into the bushing. The underside of the 
bushing is dished with the exception of the outer rim, which is turned 
off smooth so as to provide a bearing surface, and at the bottom of the 
bung is a thin metallic disc having a projecting flange on its under side, 
around which a groove is turned and a leather washer stretched so as to 
fit into the groove around the outer edge of the disc, and thus be per- 
manently fixed upon it. The upper side of the disc is also dished with 
the exception of the outer rim, which fits against the rim on the under 
side of the bung, thus giving a pressure directly over the washer for 
the purpose of making a tight joint and avoiding much useless friction. 
A stem projects from the upper centre of the disc and passes up through 
a hole in the bottom of the ny into the socket, where a washer is 
placed over ‘it, and it is headed down. By this means the disc is at- 
tached to the bottom of the bung so as to revolve independently of it. 
This bung inserter consists of a metal standard, threugh the upper end 
of which passes a hole. The base of this standard is made of the same 
size as the bung, and is provided with screw thres 


upon 
the base, and encircling the standard is a ring, in the upper face of which | 


and opposite each other are two oppositely inclined En yy and 
ing through standard so that its opposite ends will rest in these 
depressions isa bar. To use this inserter the base is first screwed into 
the bushing until the ring is brought down near its face. The standard 
is then turned until the ends of the bar rest as far as possible up the 
incline of the depressions ; the base is then screwed down until the 
rests upon ‘the face of the bushing. A proper sized hole having been 
first made in the barrel stave by means of a bung-borer, the bushing is 
started into it, when, by placing a rod cH 7 the hole and using itasa 
Jever, the bushing can be screwed into the hole in the stave until it is 
snugly down, and when once it has been thus forced down so as to cut its 
own threads it cannot be started by ordinary means and will not leak. 
After the bushing has been finally screwed, the inserter can be iy 
removed by turning the standard in a reverse direction, which causes the 
bar to move to the lowest part of the depression, and relieves the pres- 
sure on the screw. In another style of bung inserter a key or wedge is 
employed in the following manner :—Depressions are made —— each 
other in the upper face of the bushing, and when the of the 
standard has been screwed almost oun, the wedge is driven in as faras 
ee with its opposite ends resting in the ey ee a and when the 
has been the pressure on the is relieved by 
driving the wedge in the opposite direction. 
1148, H. A. Bonnevitie, London, “‘ Presses for cotton, &c.”—A conpmunt- 
cation.—Dated 27th March, 1873. 

This invention consists in the arrangement of twoor more swivel braces 
which are secured at one end in a disc that revolves in the head-block of 
the press, while the other ends are secured in a slide which carries one 
gore pawls that engage with ratchet teeth cut in the stem of the follower 
in pod @ manner that by turning the disc in either direction the follower 
is forced towards the foot-block of the press with great power, or the 
alide is drawn hack and the pawls are enabled to take a fresh grip ready 
for the subsequent forward motion of the follower. 

2881. J. Forrrety, Blackrock, county Dublin, “‘ Rock pavement.”—Dated 
830th September, 1872. 

This invention re principajly to an improved manufacture of Val 

de Travers bituminous rock pavemept, and consists in mixing ground 


result, a a saving 


way ity. In the prod 
eertain pavements, in ition to the a of Val de Travers bitu- 
4s rock and ground stone, other natu: tuminous substances may 
be employed together with bituminous shale, and the whole being in a 
fine state of division, may be subjected to heat in the usual way in order 
to obtain the desired result, viz., an economical pavement. 
2875. H. Boyuz, London, “ Heating and regulating the heat of bodies of air 
or water.” —Dated 30th 872. 

The whole construction of the combination and 
efficient wor! uw 
off and on 
and of reducing 


2876. H. Boyie, London, ‘‘ Hatching eggs by means of compressed water.”— 
Dated 830th 





September, 1872. 
inven‘ consists First, in the principle of turning off and on from 
the furnaces the actual su; oil lamps, and of red 
the flame of instead by the various second —— 
boon. Seco the us of tis water or air) a8 & ee 
unicating an uencing po means 
the bent tube, and various of the patentee’s invention. > 
the power of setting the machine degree of heat between 








temp . Fah, and Rie, Gqentinn with 
certainty upon its maintenance of same without attention. 
The term “‘ box” includes any ptacle or chamber h large in 
which the essential princi; of the described box are preserved, and in 
which this machine is heating and ting power for hatching 
eggs. The patentee claims that this fulfils all that can be 
required and has been desired in an incubator, and that it is a great 
advance upon any hi! invented. 


2877. J. Price and J, Witkiss, Birmingham, “ Drawing wire.”—Dated 30th 


Septeniber, 1872. 
The object of this invention is to draw the wire through two or more 
holes in the draw plate at one operation, different jons of the wire 
being reduced at the same time, This is effected by constructing the 
draw block and oped paged 4 machinery in the following manner :— 
The wire from the swift or reel is passed h the largest hole in th 
draw plate, and then a grooved elastic ring on the draw block. The wire 
is then passed over a guide roller to the second hole in the draw plate, and 
then to a second grooved elastic ring on the draw block. the 
second elastic ring the wire is again round the guide roller, through 
the third hole in the draw plate to the draw block to which it is fastened. 
Rotation being given to the draw block, different parts of the wire are 
respectively drawn simultaneously a the three holes in the draw 
plate, the tension on the different of the wire maintained by 
the elastic rings described, which rings grip and travel with the block 
when there is sufficient tension on the wire, but slip over and permit the 
block to travel without it when the tension on the wire is diminished. 
Different portions of the draw block are thus made to travel with the 
different speeds respectively required by the different portions of the 
wire being coiled or wound upon them. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE CLOSING OF THE EASTER HOLIDAYS : How it tinds the works— 
THE PRICES OF THE LEADING HOUSES FOR FINISHED AND PIG IRON: 
Finished higher than last quarter by £3—EFrect OF THE HIGH 
PRICES ON THE DEMAND—THE PROSPECTS OF THE FUEL MARKET—- 
FUEL QUESTIONS: The drainage scheme—The certificates of 
colliery managers—THE ENGINEERING AND THE MISCELLANEOUS 
INDUSTRIES. 


Tue Easter holidays are terminating with rather more orders 
merally, and in some instances many more orders on ironmasters’ 
ks unexecuted than has been usual. Nor can it be said that 
the collieries have anything like cleared their books. In truth 
not a few of them are pretty much in the same condition as we 
have just mentioned in respect of the concerns who are the largest 
consumers of fuel. Under these circumstances prices remain 
strong, though there are indications, both as to and coke, in 
which some weakness is displayed. These indications are most 
observable where the fluctuations have been the largest. 

The quarterly meetings have come off too recently to leave room 
for many sales in the past week. Apart from this, the very high 
prices demanded are checking all new business of magnitude. At 
£16 for bars no transactions are taking place that can anyhow be 
kept back by buyers. Messrs. John Bradley and Co. quote 
sir 10s. for their famous S.C. crown bars, and £16 for their gin. 
to 4in. rods, which are of a less choice quality. Messrs. Barrows, 
Messrs. Thorneycroft, Messrs. P. Williams and Co., the British 


Iron Company, and other such like concerns, are all firm at £16 for 
their ordinary merchant bars, and Earl Dudley is strong at 
£16 12s.6d. Messrs. John Bradley, Messrs. E, P. and W. Baldwin, 


and such like best sheet makers, are now issuing circulars which 
show the ordinary run of their sheets to be 60s. over last quarter’s 
quotations. Indeed, owing to the great scarcity of charcoal, 
certain firms are quoting charcoal sheets up 70s. upon Janugry 
quarter. 

Pig makers are equally unyiel in their quotations. There 
has not been a very large quarterly business done ; but such firms 
as the Lilleshall, the Old Park, Messrs. Ward and Sons, and 
Messrs. Addenbrook, have renewed their usual sales with their 
leading customers at quarter-day prices, which are £8 for hot and 
£9 for cold blast kinds. 

On ’Change in Birmingham to-day (Thursday), the condition of 
the iron onl was spoken of in anything but cheering terms by 
those members of the trade who have most experience of the 
industry. To have put prices to the present great height is 
regarded as a necessity by those who make it ; but even the makers 
despair of doing much business at the figure. All new trade is 
withheld ; and the chief foreign mails are bringing forward very 
few orders. Yet even the men who are most determined to keep 
up prices are amongst those who are least well off for orders. It 
is shrewedly suspected that the reducing of the price of coal is 
aimed at. If the ironworks should become short of orders, then 
the collieries will not have enough demand, and the quotations of 
fuel will, it is thought by some, be at once reduced. When this 
has come about, then the ironmakers can reduce their prices. If 
all this should occur, then the ease will be experienced at a junc- 
ture when the chief business quarter of the whole year has 
by. The ironmasters, however, affirm that the country will bring 
itself in due time to the necessity of paying much more money for 
iron as well as everything else. 

But it is significant that whereas orders came in when best 
singles were £21, they fell off directly any advance was made upon 
that figure. ‘“‘B B” singles are now £25; doubles, £26 10s. ; and 
latens, £28. ‘‘B” charcoal are £31 10s. for singles; £33 for 
doubles ; and £34 10s. forlatens. Messrs, John Bradley and Co.'s 
common singles are £20; their doubles £21 10s, ; and their latens 
£23. The “SC” brand of the same firm is £22 for singles ; 
£23 10s. for doubles ; and £25 for latens. 

The continuance of the high prices will altogether depend upon 
the requirements of consumers, There are nowhere any stocks, 
and coal and iron and steel are everywhere greatly needed. For 
our own part we are unable to look forward to any large reduction 
in prices for the present. 

he secretaryship of the iron trade of this district has fallen 
to Mr. Daniel Jones, of Albrighton, Mr. Mitford having re- 


ed, 

“SV here in Staffordshire the collieries depend upon the domestic 
necessities there is less pressure for delivery, and not so much 
complaint as to an insufficient supply of railway wagons and canal 
boats. In the same district also the less activity at the ironworks 
has condyced to the falling off in the demand. The current con- 
sumption is equal to the output. When the warmer weather 
shall have set in, and thereby the demand shall have conspicuously 
diminished both for hoysehold and for manufacturing purposes, 
then the gonsumers of coal may fairly look for relief. Meanwhile 
great consumers haye to pay heavily for the supplying of their 
necessities, Consumers of fuel must, therefore, we fear, base 
their calculations upon high rates yntil June has well set in. 

Qn pa ee A committee who have the charge of the 
South Staff Mines Drainage Act met again in Wolver- 
hampton, and discussed the bill as it now stands after havi 
passed the Lords. There was a strong wish to stave off 
threatened opposition, and several concessions were made. 
is, therefore, reason to hope that the opposition in the Commons, 
if any, will of no po ae character. The truth, however, 
Ha bedt ae sma on S 2 time comes ; = it is satisfactory to 

ow e measure is being approved in those districts from 
which the most tion has as yet been forthooming, It is 
more than ever that if we are to free the mines the 
ee Ome SP them out, s compulsory measure is 
fu 


this measure is being watched very narrowly 
of coal in Korth Statfocdetiee” We have it on ‘ae ae of 
R. t inspegtor for that district, that 


are «i pequire ive 
to enable them to be worked. Nothing but a 
will, he believes, be practicable, N. 


compulsory measure 
Nor is the difficulty confined to 


the coal wholly or partially cidneaged; men in atte ridges of 
coal in different parts fof North Staffordshire, and in truth in 


South Staffordshire also, which on account of the accumulation of 


water have been left to separate one holding from another. In 
North Staffordshire the rise in the price of coal last year was from 
7s. 6d. to 20s. and 23s. per ton. Wonahons the greater part of 
the last twelvemonth the supply has been very much under the 
requirements of the potters in particular. At present there is 
not much complaining as to quantity ; but the prices are still very 


mining engineers who are looking for certificates of com 
petency as the result of examinations before the Boards appointed 
under the new Colliery Mines Regulation Act, have had, in this 
district, their subjects allotted, and will assemble in Wolver- 
hampton on the Ist of May. The examiners are the Government 
Inspector for the district (Mr. J. P. Baker), Mr. John Brown, 
colliery manager, Cannock Chase, and Mr. Bassano, of Old Hill. 
It is expected that a iderable ber of young men will 
present themselves. 

Engineers and machinists continue well employed on orders for 
mill rolls, forge machinery, gas furnaces, and manufacturing 
ap) tus of various kinds, not only for home use but for India 
and the principal continental States. Portable apparatus of 
various kinds—such as pulley blocks, lifting jacks, kc.— command 
a brisk inquiry for Russia and the North of Europe. Edge-tool 
makers are, for the most part, heavily under order for the South 
American markets, and bench tools of every kind are in brisk 
demand for home use. Fencing wire, agricultural implements, 
chains, nuts, and bolts, japanned ware, screws, and rivets, are 
still the leading features of the country demand. 

The leading Rectesies te Birmingham and the district at which 
the smaller and more miscellaneous goods are turned out are, 
most of them, as are the ironworks and the engineering shops, 
resuming work after the holidays with a considerable number of 
unexecuted orders. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE IRON TRADE: The Easter holidays : Partial suspension‘of work 
The demand for steel rails—THE DEMAND AND SUPPLY OF ORE 
THE COAL TRADE: Present prices : Export requirements : The waves 
question, 


EASTER week has caused considerable interference with both wor 
and business in the iron trade of this district. Some of 
rolling mills have stopped for several days, and many of the 
did not resume full work until Wednesday. On the Manchest 
Exchange little or nothing has been done during the week ; scarcely 
an order of importance has been placed. Consumers continue to 
hold back in anticipation of lower prices, and machinists are only 
buying to meet their most pressing requirements. There is, how- 
ever, very little either of pig or manufactured iron on offer, and 
makers, as a rule, do not seem disposed to force the market by 
conceding a reduction in rates. (Quotations generally remain the 
same as last week, but there is certainly an easier tone than pre- 
vailed some time ago. 

In the north-west districts there is a good demand for steel 
— there are some heavy contracts on American account on 

an 

Good qualities of blast ore are also in brisk demand, and the 
output is still below requirements. Puddling ore is also much 
inquired for, and prices are firm. 

n the coal trade, so far as the demand for house fuel is con 
cerned, matters are very quiet, and larger stocks are in some 
cases accumulating than colliery proprietors care about. Prices, 
however, have generally been steady during the past week, with 
the exception of a reduction of 1s. 8d. per ton in the Bolton dis 
trict. On the Manchester market quotations for house coal rang 
from 20s. and 23s. 4d. to 25s, and 26s. Sd. per ton; and in the Wiga: 





- 










coal-field from 20s. to 22s. per ton. For eagine and fu fuel 
a good demand is still kept up, and supplies are not much above 
uirements, The Manchester quotations range from 1 L 
and 15s. 10d. to 17s. 6d. for engine, and 17s. (id. to 20s. and 
per ton for furnace coal; and in the Wigan district from 1's 
20s. for furnace, and 16s, to 17s. for engine coal. Small! « 
rather scarce, and brickmakers continue to a cons 
able difficulty in meeting their requirements. Slack fetches about 
14s. per ton. Coke is in good demand, and prices are steady at 
from 27s. to 35s. per ton. 

There is a brisk demand for export purposes, and considerabl 
shipments are being made from the Wigan district for South 
America, the Continent, and Ireland. 

The wages question in the Wigan district is still unsettled, but 
a private meeting of coalowners was on Wednesday held in Liver 
pool to consider the matter. 

The West Lancashire coalowners have unanimously decided not 





' 





to grant the 10 per cent. advance in wages demanded by th: 
men. What steps the miners will take is not yet known, as non: 
of the executive committee of the Amalgamated Association are 


at present in Manchester. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

GLASGOW IRON MARKET : Small business on account of holidays, 
steadier prices for warrants: Makers’ iron declining in p 
Increase in the output of pigs: Continued dulness in the ma 
leable and cast iron trades : Decrease in shipments and import: 
THE COAL TRADE: Prices maintained ; Miners keeping clox 
work : Unsatisfactory condition of the trade in the castern mining 
districts : Increase of coal shipments—-THE MINERS AND THE 
SPECIAL RULES--WITHDRAWAL OF PASSENGER STEAMESS ON 
ACCOUNT OF THE HIGH PRICE OF STEAM COAL. 

THE iron market has been closed for two days in consequence of 

the holidays, and during the remainder of the week business has 


been quieter and prices more stationary than for several previous 
weeks. On Monday the warrant market opened steadily, and a 





good business was done at 118s. ; subsequently a slight improve 
ment took place up to 119s. éd., closing a little easier at 11" 
Busi was tr ted in the early part of Tuesday from 117s. 7\1 
nine days, to 118s. cash, and later the market was somewhat 1 
active, and there was a fair business at 118s., buyers at the close 
holding firm at that figure, and sellers asking 118s. 3k. 

Another reduction, this time smaller than last week, has 
occurred in the prices of the principal makers’ brands, the quota 
tions of which are as follow :—Gartsherrie, No. 1, 140s. ; No. 3, 
120s. ; Coltness, No. 1, 142s, 6d. ; No, 3, 122s. Gd. ; Summerlee, 
No, 1, 137s. 6d.; No. 3, 119s.; Carnbrae, No. 1, 125s.; No. 3, 110s. ; 
Langloan, No. 1, 140s.; Ne. 3, 120s.; Calder, No, 1, 150s. ; 
No. 3, 119s. ; Glengarnock, No, 1, 130s. ; No. 3, 121s. 6d. ; Govan, 
No. 1, 120s.; No, 3, 1188. 6d.; Dalmellington, No. 1, 120s, ; 
No. 3, 118s, ; Shotts, No. 1, 140s, ; No, 3, 122s. 6d.; Kinneil, 
No. 1, 1358.; No. 3, 120s, , 

For some weeks a gradual increase has been taking place in the 
— of pig iron, and it was certainly to be expected that this 
would exert a favourable influence upon the malleable 
and cast iron trades, But almost no change is to be observed in 
these branches as yet. Iam positively assured that during the 
past ten days a number of the rolling mills have been all but at 
a stand, while many more have not half occupied, This is 

; in various ways; seeing that it cannot altogether 
be placed to account of the price of pig iron, which has fallen about 
5 per cent. within a month. A number of iron merchants are re- 
peed be wel ene se Oe see easy contracts, and the 

jemand is not such as to call for any extra exertions on the part 
of manufacturers. It may well be believed, therefoye, that the 











manufacturing iron trade has for some time been anything but 
lucrative, and that it has not shared in the prosperity of those who 


we nk ee as 


we 


a 


te <a eolre 
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had plenty of pigs to sell during the three 
a were bringing nearly 100 per cent. over 

e shipments of pig iron from Scotch ports 
of the year up to the 14th inst. amounted 
corresponding period of last year th 
showing a decrease on the present 
imports of Middlesbrough pig iron at G outh during the 
week ending the 12th inst. were 660 670 less than in 
pr panes week, and 155 below those of the corresponding week 
of last year. 

There is an entire absence of any excitement in connection with 
the coal trade, and prices remain without alteration. The miners 
everywhere are keeping comparatively close at work, and scarcely 
any disputes calling for notice are PD 

The reduction that was recently ein the price of coals in 
the eastern mining districts has not induced an appreciable extra 
demand, and complaints continue to be made at a number of 
collieries that there is a depressing scarcity of orders. The output 
is greater in many places than what is required, and stocks are 
everywhere increasing, so that very soon another reduction will 
have to be made. The “ves trade, which opened with a good 
deal of promise, has since fallen off, and very few sales to shippers 
are reported. Notwithstanding the unfavourable aspect of trade, 
a movement is said to be in progress among the miners for an 
advance of 1s. per day on their present wages. 

It should be noticed, however, that the shipments from the 
Scotch ports as a whole, have been very greatly increased during 
the past week or two, and to this circumstance it is no doubt 
“— that the rates are so steadily maintained. 

A largely attended meeting of miners has been held at Wishaw, 
to protest against the “‘ special rules” for the carrying out of the 
provisions of the Miners’ Regulation Act. It was resolved that 
should these rules be hung up at any of the works in the district, 
the men should refuse to work, and that a future meeting should 
be called to consider what was next to be done. A resolution was 
also passed that, if possible, the eight hours’ day should be 
uniformly adopted throughout the district. 

It is announced that, in consequence of the continued high 
an of steam coal, the owners of the passenger steamers that 
nave been wont to ply on the Firth of Forth during summer 
months between Leith and Stirling have resolved to withdraw 
them for the ensuing season, 


from the beginning 
to 121,733 ; for the 
reached 149,014 to 
of 27,281 tons. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THe CLEVELAND Iron TRADE—EasSTER HOLIDAYS—THE PUDDLERS’ 
STRIKE AT STOCKTON: the men before the magistrates—THE COAL 
AND COKE TRADES~THE ENGINEERS AND THEIR WAGES, 

Ow1ne to the Easter holidays there has been very little work 
done this week. So small was the attendance on ‘Change on 
Tuesday at Middlesbrough that it can scarcely be said that there 
was a market. No. 3 is still quoted as high as 120s. per ton, but 
in some cases it changes hands at a lower figure. The pig makers 
have still a great many contracts on their books, and the blast 
furnaces are kept as busy as possible. Now that the wages 
questions are satisfactorily arranged for some time to come, there 
seems to be a greater disposition on the part of buyers to do 
busi , the ch of a conflict between masters and men being 
removed, The blast furnace men of the North of England have 
shown good sense by accepting the advance offered by the masters, 
and putting aside for the present the time question. 

The puddlers who struck work at the Bowesfield Ironworks, 
Stockton, were brought before the magistrates on Saturday. There 
were about fifty men charged with breach of contract. Mr. Skid- 
more, barrister, appeared for the men, and asked for an adjourn- 
ment on the ground that some of the summonses had been so 
recently servec that there had not been time to summon material 
witnesses and to prepare the defence. The bench adjourned the 
whole of the cases until Friday. In the meantime the works are 
laid off, and about 300 men are idle. The masters say that the 
men have by striking violated the chief regulation of the Board of 
Arbitrators, and they must have the matter settled by the magis- 
trates. Probably the men will see that they have done wrong in 
leaving work, and will make such a proposal to the masters as will 
make a compromise possible. 

There is nothing new to report in the coal trade, excepting 
that at some places prices are lower and the supply is more 
abundant, On Saturday last the pitmen of Northumberland and 
Durham joined the great manhood suffrage demonstration at 
Newcastle-on-Tyne, in which about 200,000 persons took part. 
The North Eastern Railway Company had a busy day in conveying 
the pitmen and others from various parts of the two counties to 
Newcastle. 

_ Engineering and shipbuilding are tolerably brisk on the northern 
rivers, 

It is rumoured that the operative engincers of Newcastle-on- 
Tyne intend asking for an advance of wages, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


No cHANGE—OrRES FROM "WORKINGTON, WHITEHAVEN, AND 
Sparn—BLAST FURNACES IN NoRTH DERBYSHIRE AND SOUTH 
YorkKsHIRE—NoO WORK THIS WEEK: The “‘ foot-race” nuisance— 
GREAT REDUCTION IN TBE PRICE OF COAL: Quotations—THE 
DUPLEX SYSTEM OF TELEGRAPHY—A NEW SYSTEM OF ROLLING 
SHEET STEEL--THE STEEL TRADE GENERALLY : Saws for Russia, 
Canada, &c.: Files and miscellaneous cutting implements, dc. 

THERE is little change to record in the position of trade here. 

Ores, chiefly hematites from Workington, Whitehaven and 

district, and from Bilbao, are largely imported into the town, as 

also is Derbyshire and other ironstone into this locality for 
smelting. The blast furnaces at Staveley and elsewhere in North 

Derbyshire are in full swing, having an unlimited command of ores 

and coal on the spot. The remark is equally applicable to those 

in the Barnsley and South Yorkshire district, ere has been no 
work at all done this week so far (Wednesday morning) either at 

the collieries, iron, steel, or other works, e men worked as a 

rule on Good Friday, but on Monday and Tuesday they congre- 

gated at — in — of eee pote 8 han : te 
races ”—the most pestiferous curse with some plainness 
that ever Geanetl otk Sheffield. As a consequence, there wi 
be little or nothing done this week—a state of things undesirable 
at the worst ebb of trade, and doubly so at present. 

In this district the price of coal went up ually, albeit by 
not infrequent rises, but it is, very fortunately, coming down by 
what one may not inaptly term flying 7s The Park mineral 
station of the Manchester, Sheffield, and Lincolnshire Railway 
Company is at present almost blocked up with coal wagons, for the 
contents of which the demand during the past week or ten days 
has slackened in a remarkable degree. It is true that the demand 
has been practically ni/ this week for poraote but 
I am also informed that house coal is far too plentiful 
— fos Oe ee a ee ee 

prices somewhat largely. an 
mentiot thet one firms now quetecdt : 


Silkstone nuts, 15s. ; 
15s. per ton at the pit. 
best coal and 5s. on all 


arrangement of the coils in the receiving apparatus it is by this 
method ible, and, as has been proved, - a » 
send and receive any number of messages at 

one line wire. There needs, however, to be some care 

the “‘ acknowledgment.” The system wi e 

suited for short circuits, such as the one indicated, which is some- 
— like forty-three miles. 

I hear of a new method of rolling sheet steel, which has been 
tried with some success in one or two of the steel works of this 
town. It involves the adoption of what is termed a three I sheet 
roller, instead of the two ordinarily So far as my informa- 
a rn 9 cast sires oe Sie aaa be 

lates, Pp and for mo’ g out pu uu 
soca suited for broad sheets, or where a Pw we ye Me weal of any 
widthis required. Iunderstand that it savessometime and a 
although requiring another man or two to work it, and is likely 
to be adopted by one of the leading firms in the e. : 

The steel trade continues very busy, without hardly a single 
exception. I need not again dwell on the fact of there being an 
enormous demand for Bessemer steel in its rough state as blooms, 
billets, or ingots, or made up into rails, tyres, axles, crossings, or 
switches ; but may state that the inquiry for sheet, tool, and 
general steel remains very brisk. Tool steel of nearly every 
section is being sent in bulky lots to the United States and to 
Portland (Maine) for Canada, The country ironmongers, Sheffield 
trades, and engineering establishments throughout the country, 
are all taking a fair quantity. It is thought that as stocks are 
universally low in this country, both in merchants’ and other hands, 
lower prices in iron, followed by a corresponding reduction in 
ironmongery, tools, &c., will bring about an augmented demand. 
Saw manufacturers are doing a fairly good business, but their 
eg sory are not so bright as at this time last year. At present 
the best customers are Australia, New Zealand, Canada, Sweden, 
and Russia, The last three are still taking good quantities of large 
circulars for timber cutting, and a limited number are in uisi- 
tion for cutting off rail ends in the steel and iron works here- 
abouts and elsewhere. : 
There is a well-sustained demand for files, for stoves, iron 


fencing, cutting for various agricultural implements, such 
as reaping machines, grass cutters, lawn mowers and the like, 
and for pe Bown Of these last a considerable quantity goes to 


Australia, one Sheffield house doing many thousands a year 
with one firm alone in Melbourne and Sydney. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

MOVEMENT AMONGST THE IRONWORKERS FOR AN ADVANCE OF 
TEN PER CENT.: Statements uf comparative wages in North of 
England and South Wales : Colliers agitating again : Demand for 
an advance: Meeting to be held between masters and men at Cardiff: 
RUMOURED SALE OF IMPORTANT IRONWORKS AND COLLIERI'S - 
THE Forest OF DEAN: Brisk operations at ironworks: Clearance 
of old orders: TRADE AT THE LEADING WORKS—RAILWAY 
TRAFFIC RETURNS—THE COAL TRADE: Advance of prices: No 
restriction in yield; THE LATE EXPLOSION: Probable cause : 
Social facts: THE COAL TRAFFIC BETWEEN LONDON AND 
WALES. 

Tux beds of ironmasters an 1 coalowners are not the easiest in the 

world, The great strike is ended, yet just as the furnaces are 

beginning to assume their old Mig and the coal mines to turn 
out something like their old yield, there are signs, and not slight 
ones either, of troubles brewing. Agreat ti gst the 
union ironworkers has just begun, and a resolution has been carried 
to demand an advance of 10 = cent. Atan important meeting held 
at-Merthyr it was stated by Mr. Kane that the price paid in 

Wales for a certain kind of work in the mills was 7s. 6d., and for 
recisely the same kind of work in the North of England mills 
3s. 3d. After a most animated meeting the following was 

carried: “That it is the firm resolution of the representatives 
from the various districts of South Wales who are now present 
to still further promote the unity of their own order, and con- 
vinced that they are strong enough so to do, by uniting with the 
movement for an advance now being carried on throughout Eng- 
land, and they are prepared to make a claim for an equal advance 
in the ironworks of South Wales.” 


ad + 





Wales, and while in some districts a demand has been made for 
20 per cent. advance, others again demand 30, while the steam 
coal colliers seem inflexible in their determination to break 
through the treaty of °71, which binds them to follow the 
arrangements of the ironworks, 

The latest announcement I have heard is that the coalowners 
have agreed to meet their men at Cardiff, and discuss the matter. 


wealthy ironmasters—one in particular who has been offered a 
million—and leading coalowners —s from the thankless posi- 
tion they hold, should be prevalent. can but reiterate a pre- 
viously expressed opinion, that these efforts of labour so persis- 
tently made will lead to the banding of capital, and the results 
will neither be to the interest of the men nor the public. The 
colliers and mechanics of the Forest of Dean are also agitating for 
an advance and more privileges, One of the collieries is now on 
strike. 

It is pleasant to turn from these “ broodings ” to the recital of 
better things. Not only are the blast furnaces from one end of 
the district to the other beginning to increase the stock of pig, 
but the sharp whirl of the saw in the mills is again a common 
sound in every ironwork valley. Cyfarthfa and Dowlais are 
scenes of activity again, and from many works not only a fair 
quantity of bar for various ports, but of rails for New Orleans, is 

ing rapidly sent away. Ironmasters are evidently clearing off 
old orders with spirit, and the step is a judicious one, seeing what 
is the probable movements of the future. 

The Glamorgan, bound for New York, took a considerab!e 
quantity of coal and rails from the South Wales establishments ; 
and from the Swansea firms rails for Prince Edward’s Island, for 
Bilbao, and other parts, were ser.t this week, I note also that ore 
from Bilbao is coming in more freely, though the stocks held are 


e. 

a coal trade is in a very flourishing condition, and at the 

rts and on the various railways there is a full tide of business. 
The railway traffic return for last week shows an increase on the 
week for the Taff Vale Railway of £498, of the Rhymney £472, 
and of the Swansea Vale £ The steadily increasing price of 
coal, even in the South Wales yards, was shown at Cowbridge 
this week by the following re :—Best picked, 30s, per ton ; 
Rhondda, 3s, ; Brogden, 3 all quotations at the railway 
yards, At all the collieries there is a full development of coal 
going on. The colliers are evidently labouring with a will, and I 
do not find in any district that restrictive course pursued which 
marked the policy of the colliers last year. — 

The inquiry into the lamentable explosion in the South Wales 
coalpit at Cwmtillery is now progressing before Mr. Brewer, and 
so far the evidence points vely to great carelessness on the 
part of the d Two men and a boy were, it appears, cutting 
coal near where two sheets were suspended for ventilation. These 
it is thought were removed to make it easier to carry out the coal, 
and the result was an accumulation of gas which came in contact 





The colliers have also held a series of meetings in South - 


io 





I am not surprised that in the face of these things rumours of | Rigs 












The statistics of the coal traffic from Wales to London may 


interest. a the traffic per Great Western was 
36,286 tons; Fe , 25,865 tons ; 41,438 tons. The 

contributory was from Abe’ w sent w of 
7000 tons in March. In addition the London and North-Western 


carried pA dead :—January, 7414 tons ; February, 6868 tons; 
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PRE-HISTORIC CULTURE OF FLAX.—Dr. Oswald Heer, the 


eminent 


botanist, and one who has devoted so much attention to 


the structure and history of fossil plants, publishes an article 
upon flax and its culture among the ancients, especially the pre- 


historic races of Europe. 


His memoir may be summarised as 


follows : First, flax has been cultivated in Egypt for five thousand 


years, and that it was and is one of the most general] 
Eee of that country. It occupied a similar 


Greece during the pre-historic 
carried into Ftaly, while its 


diffused 


position in ancient 


in Palestine, and on the Black Sea. It occurred in 


and at an early date was 
tivation in Spai 


was probably 
wenicians and Carthaginians. 


Second, it is 


o ted Md the Ph 
also met with in the oldest Swiss lacustrine villages, while, at the 
same time, no hemp nor fabrics manufactured from wool are there 


to be 


found, 


is considered a remarkable fact, since the sheep 


was one of the oldest domestic animals, and was known during 
the stone period. The impossibility of shearing the fleece by 
means of stone or bone implements is supposed to have been the 


reason wh 
that the s 


i} 
Pe 
5 

2 


FPESESEIE 
yell iH 
| 








woollen fabrics were not 


It is thought probable 


, with its attached wool, was —— made use of 


for articles of clothing. 
flax from Southern 

have been derived from 
all, native, narrow-leaved kind from the coast of the 


F 


the lake dwellers 
, from which section fresh seeds 
to time. The variety cultivated was 








Arrii 25, 1873. _ 


THE ENGINEER 


245 











ON MEANS OF REDUCING THE CONSUMPTION 
OF FUEL BY OLD STEAM ENGINES. 

. No. IV. 

Wuey the first article of this series was written, we stated 
that we should consider the problem dealt with from two 
points of view: firstly, as regarded the use of steam ; 
secondly, as regarded its generation or manufacture. It is 
with the latter we now propose to deal. It would, mani- 
festly, be impossible to speak within the limits of a single 
article of reasonable length of all the different types of 
boiler now in use, and we shall therefore confine our atten- 
tion exclusively to a few practical points connected with 
the generation of steam which bear an important relation 
to the matter in hand. 

In the first place, then, we would have our readers fully 
understand that the term “steam boiler” is, in a sense, a 
misnomer. ‘The office of a boiler is not to heat water or 
boil it, but to produce steam. The apparatus used for 
making steam is strictly analogous to the apparatus used 
for making coal gas, with this difference, that whereas coal 
gas is a permanent gas, not subject to be restored by ad- 
verse conditions to the condition of combination with 
carbon, in the form of coal, steam is one of the most deli- 
cate products it is possible to imagine, readily returning on 
the slightest provocation, to its original condition of water. 

Numerous conditions go to make a good boiler in the 
ordinary sense of the word. Thus it should be cheap, it 
should be strong, it should be safe ; with cheapness, safety, 
or strength, we have nothing to do now, and our definition 
of the best boiler is, therefore, that boiler which supplies 
the largest possible weight of dry clean steam, while the 
smallest possible weight, at the lowest possible temperature, 
of gas escapes from the flues to the chimney. The whole 
difference regarded from this point of view, between an 
economical boiler and a wasteful boiler, lies in the tempera- 
ture of the escaping products of combustion and their 
weight, as compared with the weight of dry clean steam 
sent tothe engine-room. This fact is not generally realised, 
but before we have done we hope to prove that it is a fact, 
and one of vital importance. 

A pound of ordinary good coal may, for all practical pur- 
poses, be treated as a pound of carbon. By its complete 
combustion this pound of carbon will liberate 14,500 
units of heat ; a unit of heat is the quantity of heat re- 
quired to raise a pound of water through 1 Aen con- 
sequently one pound of coal properly burned liberates heat 
enough to raise 14,500lb. of water through 1 deg. Fah. 
A steam generator has, however, to make steam, not to 
heat water. The quantity of heat contained in a pound of 
steam of various pressures differs. To avoid confusion we 
shall speak, therefore, only of steam of an absolute pressure 
of 65 lb., corresponding to a safety valve load of a trifle 
over 50 lb. to the square inch. Each pound of such steam 
contains 904°4 units of heat. We have stated that a pound 
of coal by its perfect combustion liberates 14,500 units of 
14,500 __ , 
oa = 16, consequently it appears 
that if all the heat liberated by the combustion of a pound 
of coal were imparted to the water in a steam generator, 
each pound of coal would produce 16 Ib. of steam of 50 Ib. 
pressure, in common parlance. In practice no such result is 
ever obtained, the weight of steam varying from four and 
five pounds in bad boilers, to ten and even eleven pounds 
in good boilers. What becomes of the difference ? 

The difference is dis of in two ways: first, in raising 
the feed water to the temperature of the steam ; secondly, 
in raising the temperature of the air required for the com- 
bustion of the c As regards the first, the temperature 
at which alone water will boil to make 501b. steam, is 
298deg. Ifthe water was sent into the boiler at 32 deg. 
Fah., or freezing point, the first work to be done by the 
fuel would consist in raising the temperature to 298 deg., 
which would require for each pound of water 298—32 = 
266 units. The next work would consist in converting the 
water after its temperature had been raised to 298 deg. into 
steam, which would absorb 904'4 deg. The whole quantity 
of heat, therefore, required to convert a pound of water 
into steam of 501b. pressure above the atmosphere 

14,500 1 >, 

u = 12°38 Ib. 
1170°4 
Thus, a boiler fed with water at 298 deg. would make 
16 lb. of 50 lb. steam per pound of coal, while a boiler fed 
under the same conditions with water at 32 deg., would 
make but 12°381b.; the loss in this case by cold feed 
amounting to 23 per cent. So much for one source of loss— 
the fieeotaction of cold feed water. Now let us turn to 
the second source of loss—the heating of the air required 
for combustion. 

The smallest quantity of air theoretically required to burn 
one pound of coal is 12 1b., and the voles of the escaping 
products of combustion is 13lb. The smallest quantity 
which can be used in practice appears to be 18 lb., and the 
weight of the escaping products of combustion is 19 lb. 
The largest quantity practically required is 24 lb., and the 
weight of the escaping products of combustion is 25 1b. It 
will be seen presently that the admission of air should be 
kept as close as possible to the lowest limit. Very much 
more than even 241b. of air is passed through the flues of 
badly managed boilers with great consequent loss. 

It is obvious that all the air passing through a furnace 
is raised in temperature. We shall assume that the normal 
temperature of the atmosphere is 50 deg. Fah. If the 
supply of air were limited to 12Ib., the resulting furnace 
temperature, measured by a pyrometer, and having nothing 
to do with the number heat units—which express 
quantity, while the pyrometer or thermometer only express 
intensity—would be 4640deg. Fah. If the supply of air 
amounted to 18Ib., the maximum furnace temperature 
would be 3275 deg.; if the supply of air were 24 Ib., the 
maximum tem; would be 2500deg. A 


heat. Therefore, 





from 32 deg., would be 1170°4 units,and 


save at a much lower temperature than this. We 

now stop to consider how a boiler should be constructed to 
take the heat up from the escaping products of combustion 
with the most se» | Ble yen we are now dealin 
specially with boilers dy existing and admitting o 


little modification. Indeed, all through this article we 
| have before us for consideration only one type of boiler, 
| namely, the double-flued or Lancashire boiler, use it is 
more commonly used than any other in driving cotton mill 
engines. 

it is quite possible to work such boilers with 20 Ib. of air 
per pound of coal. To estimate the loss due to the heating 
of this air we must neglect altogether the furnace tempera- 
ture, and deal only with the temperature of the flues just 
where the hot air, &., ceases to be in contact with the 
boiler when it is flying to the chimney. This temperature 
varies. The favourite point appears to be 600 deg., and it 
can be demonstrated that this is the temperature which 

ives the best draught in a chimney. It frequently rises, 

owever, to 800 deg., and even in bad cases to 1000 deg., 
while in some cases we have found it to be as low as 
450 deg.; seldom less than this when the boiler is in 
regular work. The coal burned does not care what 
it heats. It will heat air just as willingly as it 
will heat water, consequently we can treat the hot 
escaping air just as though it was so much feed 
water. But air has a less capacity for heat than water in 
the ratio of ‘238 to 1 ; therefore the quantity of heat re- 
quired to raise 1 Ib. of air through one degree will be, not 
a unit, but a unit multiplied by ‘238. Let us assume that 
the temperature in a furnace is about 3000 deg., the weight 
of air admitted 20 lb. per pound of fuel, and the tempera- 
ture of the escaping products of combustion, weighing 
21 Ib., 600 deg. Then the water absorbs heat enough to 
represent 2400 deg. Each pound of air escaping at 600 deg. 
would, if it were water, represent 600 units, and as there 
are 21 1b. of air and gas—which may be all regarded as air 
—per pound of coal, we should have a waste of 
21 x 600 = 12,600 units ; but the whole heat developed 
is only 14,500 units, and, consequently, we should have 
left for the work of evaporation but 1900 units. As we 
have stated, however, the capacity of air for heat is 
to that of water but as ‘238 to 1; therefore we have 
21 x 600 x *238 = 2998°8. The loss, therefore, equals 
but 2998°8 units, instead of 12,600 units. 

We shall now put these figures in a condensed form, and 
we shall suppose the case of a boiler fed with water at 
120 deg., the pressure being 50 lb., the consumption of air 
per pound of fuel 201b., and the temperature of the waste 
products of combustion being 600 deg. Each pound of 
coal liberates 14,500 units, Of this, 2998°8 units go to 
heat the products of combustion, leaving 11,601°2 units 
available for heating water and making steam. Each 
pound of steam will represent 178 units expended in 
raising the temperature of the feed to 298 deg. from 
120 deg., and 904°4 units expended in evaporating the 
water from 298 deg. ; consequently each pound of steam 
d 11,6012 

1082°4 
possible quantity that could be evaporated under the 
conditions. 

Now if any owner of a steam boiler finds that his boiler 
is doihg a less duty than this, then he may rest confident 
either that the temperature of the escaping gases is greater 
than 600 deg., or that the temperature of the feed water is 
less than 120 deg.,or that more than 20 lb. of air per pound 
of coal is passing through the furnace and flues, or that 
more than one, and probably all three of these unfavour- 
able conditions, are operating. We have thus come to the 
point at which it is possible to explain how the consump- 
tion of fuel by old steam engines may be reduced, in so far 
as a reduction can be effected by rendering the generation 
of steam more economical. 

In the first place the feed water should be raised to the 
highest possible temperature before it is put into the bdiler; 
in the second place, the temperature of the products of 
combustion should be kept as low as possible; and, lastly, 
the quantity of air admitted should be the least that will 
suffice to secure perfect combustion. 

When we have to deal with a non-condensing engine it is 
an easy matter to heat the feed-water to 212 deg. by the aid 
of the waste steam, but it is not an easy matter to heat the 
feed much above 120 deg. when the engine condenses. As, 
however, the engines used in cotton mills invariably con- 
dense, we must grapple with the problem as best we can. 
There are several heaters in the market more or less 
efficient, but they none of them really solve the problem to 
be solved, in the best way. The advantage to be gained 
from a good heater is not confined to raising the tempera- 
ture of the feed water. The salts of lime are almost 
insoluble in boiling water, and consequently, if we only 

wrovide surface enough, and allow the water to remain 
ong enough in the heater, all the lime, or nearly all, 
will be deposited in the heater, and the boiler will be 
kept quite clean, and its efficiency and durability will be 
wonderfully promoted. The only available source of heat 
is the waste products of combustion, and a heater should be 
interposed between the chimney and the flues to save this 
heat. The apparatus must be very accessible. We shall 
show presently how one can best be applied. 

Let us next consider the question of economising the heat 
carried off by the air. We have stated that this amounts, 
under given conditions, to very nearly 3000 units per pound 
of coal, To avoid this loss completely it is essential that 
the air entering the furnace should have the same tempera- 
ture—600 deg.—as the waste products of combustion have 
when leaving the boiler. It would be very difficult to 
secure this result, but much may be done, nevertheless, to 
effect it. The system of chimney draught must be to a great 
extent abandoned, because the only source of heat for the 
entering air is the high temperature of the air going to the 
chimney ; but if we cool down the products of combustion 
too much then the draught will suffer. But if we raise 
the temperature of the — air to 600 deg., that of the 
escaping gas would be reduced to the temperature of the 


represents 1082°4, an = 10°7 Ib. as the greatest 





| atmosphere, say, 50 deg., and th uld 
properly constructed boiler will prevent the air ooaping ‘The way out of” dificult = 
not ' may be a difficult point to persuade millowners that a fan 


no draught. 
The way out of the ity lies iv the use ofa fan. It 
is a more economical device than a chimney, and we are 
fortunate in being able to adduce a no less important 
authority than M. Peclet on our side. M. Peclet has 
proved by facts, not theories—that for heating the water 


for the hot baths on the Seine the power expended in 
driving a fan was only one seventeenth of that wasted when 
the natural draught through a stack was used. In the 
case of a large brewery the fan draught cost six as against 
the natural draught costing fifty. first cost of a fan is 
little or nothing compared with the first cost of a stack. 


It may be u that a tall stack is essential to get rid of 
the smoke in the higher regions of the atm re. Butif 
the boilers are properly worked there will be no smoke, 


and thus, except in towns, where the buildings are very 
lofty, a stack about 60ft. high will answer every require- 
ment. Where stacks are y in existence, however, 
nothing is easier than to utilise them ; the fan urging the 
current of air into them. 

It is in the very nature of things that an article like this 
should be suggestive, sketchy, and incomplete. To go into 
details would require as much room as a lengthy treatise ; 
it must suffice, therefore, to explain in few words what 
appears to be the most simple method of heating the air 
and feed in the case of condensing engines. 

A wrought iron stack should be constructed of light 
plating, sufficiently strong, however, to be quite self-su 
porting—like the funnel of a steamer for example, The 
stack will best be made slightly tapering, growing smaller 
towards the top. The height may be from 40ft. to 50ft., 
and it may or may not be made to open into an existing 
brick nm | at the upper end. A little more than one-half 
of the stack may be devoted to heating the air, the other 
half to heating the feed. To this end the stack must be 

rovided with an outer casing, from 3in. to 6in. removed 
rom the inner casing or true stack. That at one side may 
be permanent ; that at the other side must be removable 
in sections,.by the aid of a light arm orcrane. A few 
angle irons will be disposed in each section to cause circu- 
lation. The feed water must be pumped up to a circular 
tank near the top from the hot well. After circulating 
backwards and forwards over the section plates or angle 
irons, it will pass from the bottom of the stack into a long 
feed pipe, running through one of the boiler flues to the 
front, where it enters a donkey pump, and by an elbow is 
connected to a check valve in the usual way. The larger 
portion of the lime will be deposited on the section plates 
in the annular stack, which can be chip and cleansed 
when necessary by taking off the outer p' in segments. 
There will be no pressure in the stack at any time, a 
donkey being used to feed the boiler. The donkey may 
with advantage be placed at the end of the boiler next the 
stack, so as to force the water through the flue-pipe, the 
waste steam from the donkey entering the annular ~. 
The fan may be placed in the engine-room, and wil 
deliver the air into the stack near the bottom. The air 
will then ascend to the top, and descend at the other side 
of a diaphragm plate, and pass through two cast iron pi 
—one in each main flue—to the ashpit, the front of which 
must, of course, be closed by suitable doors. The fan will 
be best made of considerable size and run at slow 

It will be possible in this way to raise the temperature of 
the water to about 200 deg., or 210 deg., or even more; and 
the air may be raised to about 200 deg. or 220deg. It is 
not necessary to explain what the resulting ae in fuel 
will be as compared with a boiler using both cold air and 
cold feed, as the method of making the calculation has 
already been given. d 

In conclusion, it is only necessary to point out that any 
one possessing some knowledge of the subject, and some 
ingenuity as well, will easily devise means of reducing the 
principles we have explained to practice. We do not 
suggest the method we have sketched as being the best 
possible, We have cited it simply as an example of one 
mode of reducing theory to practice. 


LITERATURE. 


On Peat as a Substitute for Coal. By Rar RicHaRpsox, 
Honorary Secretary of the Edinburgh Geological Society. _ 
Mr. Ricwarpsoy, in the brochure we now notice, has evi- 
dently been at some trouble to collect a variety of details 
having reference to the preparation of peat as fuel for 
household purposes and the production of gas, as also for 
various metallurgical operations; and if we are unable to 
congratulate him on having offered to the readers of Taz 
EnGInger any material facts with which they were not 
already well acquainted through numerous articles on the 
subject, we may safely say that he has given to the general 
public a somewhat useful synopsis of the economic value 
and capabilities of our peat deposits, A considerable por- 
tion of Mr. Richardson’s pamphlet is taken up with descrip- 
tions of the system of ee peat lately introduced 
by Messrs, Clayton, Son, and Howlett, Woodfield-road, 
Harrow-road, and from the fact of our having attended 
most of the trials of their machinery we are in a position 
to judge of the correctness of his descriptions, and fully 
to endorse the opinion he expresses that it is by far the 
best method of treatment and preparation yet brought 
before the public, At the same time, however, we cannot 
in anywise accept Mr. Richardson’s treatise as one which 
at all fully discusses the subject he has taken in hand. In 
the first place, it is most unquestionably the fact, that in 
the United States of — and in Canada r¥ more has 
been done with t, in locomotive and stationary 
engines—to mention nothing of its uses in blast furnaces 
and cupolas—than anything which has been achieved in 
Europe; and yet Mr. Richardson says not one single word 
with reference to its extensive application in those coun- 
tries as a means of sages Nope —— ee ores, 
or fusing and treating m ic iron; an omission, to 
our mind, is not a li e indicative of the want of a full and 
complete knowledge of the subject with which he attempts 
to deal. rane ae ae De Lt a 
ciation of the t value of our peat-fields, to adopt the 
view which Ms, -_ ted ~ that mes _ 
can in any wa) ooked upon as ly ) 
stitute for anh As an auxili to that invaluable 
mineral, and as ially adapted for the produc- 
tion and treatment of the better quatities of iron, it is 
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ee en ed aoe. 


ve eee 


Sener, 


a eee ee 


* 
4 
¢ 

t 













246 


THE ENGINEER 











it as a caloric-producing material equal to the daily re- 
quirements of our factories, furnaces, &c. &c., for even the 
space of a few years, would be to over estimate not only 
its intrinsic value, but also to calculate on a power and 
means of cutting and preparing it to which even thousands 
of Messrs. Clayton’s machines would not be equal. How- 
ever, as an exposition of their system—of which we have 
already more than once expressed our approval—we can 
highly recommend Mr. Richardson’s treatise to the perusal 
of those interested in the development of our peat fuel 
supplies, and as well also as a compilation containing a by 
no means inconsiderable amount of information on a sub- 
ject which is justly attracting a great deal of attention. 





Society of Engineers. Transactions for 1870. London: E. and 
F. N. Spon, 48, Charing-cross. New York: 446, Broome-street. 
1872. 

ALTHOUGH small in size, the issue of the present volume is 

a proof that the Council of the Society have set vigorously 

to work to bring its “Transactions” as soon as possible 

down to date. The contents consist of the usual inaugural 
address of the President for the year, Mr. William Adams, 
and of four papers in addition. The first of these relates 
to “Friction in Steam Cylinders,” and we recommend 
those who are interested in the subject to peruse it. The 
various lubricators designed, and used with more or less 
success, or with none at all, as sometimes happened, are all 
discussed, and their respective merits and demerits fully 
gone into. For some years the question of our “ Patent 

Laws” has been prominently before the public. It is not 

to be wondered at, therefore, that the communication on 

that subject by Mr. Lloyd Wise attracted very considerable 
attention. In the discussion several legal and parlia- 
mentary gentleman took leading parts, with, as might be 
expected, very diverse opinions. It is not our intention 
to pronounce on the matter, more especially as our views 
have been frequently promulgated in these columns. The 
general feeling of the audience, present on the different 
occasions during which Mr. Wise’s paper was discussed, 
was to the effect that the amendment, and not the abolition, 
of the existing patent laws was the object to be desired. 

Succeeding the paper “On the Theory of Screw Propul- 
sion,” which gives a good deal of information on that some- 
what abstruse subject, is one “On the Economics of Rail- 
way Maintenance,” by Mr. 8S. Crompton. A large portion 
of this paper is devoted to the permanent way and its 
maintenance. The various roads employed at different 
times are described and illustrated, and much practical 
information afforded. A short discussion brings the 
volume to a close. We are glad to learn that the “ Trans- 
actions for 1871” are in the press, and will shortly be 
published. The volume, moreover, will be similar in size 
and general style to its bulky predecessors for 1868 and 
preceding years. 





SOCIETY OF ENGINEERS. 
7th April, 1873. 
Mr. Jabez CHURCH, President, in the chair. 


Tue following paper on “* Horse Railways and Street Tramways” 
was read by Henry Gore, One of the most prominent features which 
mark the state of civilisation of a countryis the facility that is offered 
for internal communication between its inhabitants. Good roads 
invariably indicate the progress of every people, and the history 
of road making in England would form an interesting chronicle of 
the steady advancement we have made from the rudest barbarism 
to a condition of the most refined civilisation. The early in- 
habitants of these islands were content with rude dwellings, rough 
fare, and but scant clothing; the necessity for roads scarcely 
existed, wheel carriages being almost unknown, They traversed 
the country on their strong and trusty steeds, and the patient 

ack horse furnished them with all they required as a beast of 
soe fe to transport the produce of their fields or the few articles 
of merchandise in which they traded. But when the Romans 
became the masters of the land, they speedily commenced the 
construction of a system of roads, the remains of which we find 
even to this day. The growing importance and wealth of the in- 
habitants of the larger towns and es soon rendered it neces- 
sary that roads or thoroughfares should be formed, so as to afford 
the means of easy communication between the several parts of the 
town or city itself and its surrounding suburbs, until at last 
the country became intersected by what were afterwards called 
the nce Uatoomee. Eventually it became necessary that these 
highways should be connected with the smaller villages and 
hamlets. This brought into existence what are still to be found 
in most parts of England, the parish roads, they being, as their 
name implies, made and kept in repair by rates levied on the 
owners and occupiers of land in the parish through which they 
passed, 

But these thoroughfares became, through inattention and want 
of efficient repairs, inadequate to meet the rapidly increasing 
movement of the people and merchandise. To remedy these 
defects the idea was started of making and maintaining roads by 
private capitalists ; the interest on the capital so invested was to 
he secured by the levying of tolls upon vehicles, animals, and in 
some instances, on foot passengers who travelled over these roads, 
It was from a peculiar form of gate or style being used on some of 
the earliest of them, that they werecalled turnpike or toll-bar roads. 
With the great increase of traffic on these roads came the con- 
sideration of the important question of maintenance. About the 
end of the last century engineers began seriously to turn their 
attention to what may be called the science o i 
Among many eminent men who were engaged in endeavouring to 
improve our roads, the names of Telford, Parnell, Nichols, 
Macadam, and Macneil are the most prominent, and many of the 
sreat roads made by these distinguished men remain as models to 
this day. But perfect as our, roadways were becoming they were 
found to be totally inadequate’ to keep pace with the vast develop- 
ment of the industrial and comercial enterprise of the country, 
which may be said to have cogymenced with 
To meet the d 1 this 1, more especial] 
port of coal and raw materials, and manufactured goods, 
canals had been constructed in many parts of the country, but 
the passenger traffic in the manufacturing districts exceeded the 
capabilities of the ordinary public conveyances, and the possibili 
of applying steam or other mechanical power as a substitute for, 
or supplementary to, animal traction was engaging the attention of 
engineers and inventors; improvements in the construction of 
caine and machinery for working them were introduced, and 
the passenger railway system was inaugurated ; from that time to 
the present, important improvements have been made in public 
carti and within the last two or three years tramways or 
horse railways have been introduced into the streets and 
thoroughfares of the metropolis and several of our most im- 
portant provincial towns, 

Before proceeding to the consideration of the various systems 
on which tramways have lately been the author 
believes it may be interesting to detail a few of the more pro- 
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minent points in the history of this of road. Th¢ 
idea of a track or tramway seems first to have suggested itsel 
to the owners of the collieries on the banks of the rivers Tyne 
and Wear. The first mention of such a tramway is to be found 
in a report made by the Lord Keeper Guildford in 1676. 8 

of the conveyance of coals, he thus describes the ‘* wagons 
and wagon ways,” as he them: ‘‘The manner of the 
carriage is by laying rails of timber from the colliery down 
to the river exactly straight and parallel, and bulky carts 
are made with rowlets, or wheels fitting these rails, whereby 
the carriage is so easy that one horse will draw down 
four or five chaldrons of coals. In situations where these 
roads were inclined, no horse was required to draw the wagons, 
as without such aid they ran along very readily, sometimes too 
rapidly if the attendant fails to apply the tiller,” a name his 
lordship evidently intends should mean the brake. A reference to 
diagram No, 1, Figs. 1 and 1, will explain the general mode of 
constructing these roads. The wooden tramway continued in use 
for nearly a century. The first authentic record of the use of iron 
appears in the accounts of the Coalbrookdale Ironworks, where 
mention is made of six tons of iron rails having been cast in 1767. 
In 1776 Mr. Carr, the manager of the Duke of Norfolk’s collieries 
at Sheffield, laid an iron tramway from the pithead to the staith 
or loading place. Figs. 2p, 2a, 3p, and 3a show the details of these 
tramways ; the author so lately as 1856 saw one of the platforms 
or wagons originally designed for this road, About this time 
tramways with iron rails began to be laid in most of the mining 
districts of the North, also in Wales and Cornwall, and it was 
upon one of these roads that Trevithick’s locomotive engine 
first ran. 

By a singular coincidence it is exactly seventy years ago, 
namely, in March, 1803, that the first mention is made of laying 
tramways in the public roads; it will be found in a patent granted 
to a person named Woodhouse, the title being ‘* A New Method 
of making Iron Railroads or Ways for the use of Carriages on 
Public or other Roads.” The diagram No. 2, Figs. 4 and 4a, will 
show the details of construction. The inventor proposed to 
lay cast iron tram-plates on a level with the surface of the 
ordinary roadway, or paved street, these plates or rails were 
cast in lengths of about 5ft., and were to be supported on 
blocks, made either of iron, timber, or stone, the plates being 
secured to the blocks by means of wrought-iron bolts and nuts. 
The road was to be kept to a uniform gauge _—— of transverse 
bars of iron or timber, fastened into the ring blocks, as a 
security against horses slipping at the points where it was necessary 
for lines to cross each other. The invention provides for the use 
of diced or chequered plates. The rails or tram plates were to be 
slightly concaved; as soon as the blocks, &c., had been securely 
fixed the stone pavement was to be laid, if in paved streets, but in 
a gravel or broken stone road the sides of the iron rails are to be 
protected by a row of square stones on either side, the intervening 
spaces to be filled up with the ordinary road material. It will 
possibly be in the recollection of some members of this Society that 
the late Mr. Bridges Adams read a paper at the Society of Artsin 
the year 1870, in which he advocated the use of the concave rail. A 
reference to the diagram Fig. 5 Mr. Adams’ rail will show how far 
his ideas had been forestalled by the invention of Woodhouse. 
The author has been informed that a line of tramway was laid by 
Woodhouse to a colliery in the neighbourhood of Leicester, and 
reference was made to its existence in 1821, during a parliamentary 
inquiry. 

In 1809 a tramway, or horse railway, was projected between the 
towns of Gloucester and Cheltenham. An Act of Parliament was 
obtained, and the line was opened for traffic in the beginning of 
1821, This, itis believed, was the first tramway for the conveyance 
of passengers. A few years after the opening of the Cheltenham 
tramway a similar kind of road was opened from Stratford-on-Avon 
to Moreton-in-the-Marsh. This line was intended principally for 
the conveyance of coal and grain, but passenger carriages run.on 
market days between the years 1825 and 1832. The autlior has 
frequently travelled over this line. 

In 1829 Mr. Walker, the engineer to the West India Dock, laid 
down a stone tramway in the Commercial-road, between the dock 
entrance, and Whitechapel (Diagram No. 3, Fig. 6,) and in 1833 
Mr. Macneil, proposed to construct a similar stone tramway 
between London and Holyhead, the traffic over which was to be 
by means of or ib propelled by steam, It was 
proposed to form a yoo wed with a capital of £350,000 to carry 
out the scheme, and parliamentary powers were applied for, but 
the bill was thrown out at the second reading in the House of 
Commons—the opposition being raised principally by parties 
interested in turnpike trusts. The suggestion to lay rails in the 
streets and thoroughfares of towns, and to work carriages with 
flanged wheels thereon, is said to have been first made in the 
United States, by a French engineer, of the name of Loubat; 
but from information the author obtained while in America, he 
believes yee were made for horse railways some time 
previous to Loubat’s scheme. There is, however, no doubt that 
this system of street 1 tion soon b general throughout 
the States. In 1857 or 1858 Mr. Train made proposals for laying 
down tramways, or street railways, in some of the metropolitan 
Ss and also in several of the provincial towns in Eng- 
land; he also applied for and obtained i for tramways 
in several important cities on the Continent. The mode of con- 
struction adopted by Mr. Train was that known as the Philadelphia 
system, with some modification in the sectional form of the rail; 
by a reference to the diagram No. 3, Fig. 7, these modifications 
will be seen, and the details of construction better understood. 
The rails were of the section called the double fillet, which con- 
sists of; a fillet at each edge of the box or plate, but in reversed 
positions. On this fillet or projecting ridge the head of the car 
wheel is intended to run. The were supported on longi- 
tudinal timbers called stringers, which rested on cross ties or 
transverse sleepers, the latter being generally placed at intervals 
of 4ft. apart from centre tocentre. The general mode of laying 
the road was that adopted in most cities in the United States, 
but the form of rail was used only in the city of Philadelphia, 
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and when i was led to serve a double purpose, 
for when it was pro to lay horse — in the city it was 
suggested that, while the raised fillet or ridge would be used by 


the tramway cars, the lower plate would serve for the use of 
ordinary vehicles, the wheels of which were to be altered to suit 
the gauge in some long and very broad thoroughfares ; this course 
was adopted, but the inconvenience to traffic crossing or wishing 
to leave the tramway at an angle has been found so great that 
this form of rail is now rarely used. The adoption of this form 
of rail by Mr, Train in his attempts to introduce tramways into 
this country, and on the Continent, led to the objection that 
was raised by the public to any general adoption of this system 
of street locomotion; and it will be in the recollection of most 
present that the rimental lines laid from the Marble Arch 
to Notting Hill, and along Kennington-road to the Horns, were 
both the subjects of lawsuits, and after a short existence were 
compelled to be removed. A similar fate would have befallen the 
tramways at Birkenhead, Hanley, in the Potteries, also at Copen- 
hagen and Geneva, had not the evil been remedied by substituting 
of rail. The inhabitants ultimately became re- 
conciled to the existence of the tramways in their streets, 

About the time Mr. Train was in making his trials in 
England and the Continent, the author undertook the construction 
of a line of tramway which was to traverse the entire length of 
the town of Valparaiso, one of the most im t ports on the 
west coast of South America; the length of single line of tram- 
way was a little more than six — ae and it was constructed 
mainly on what is known as the loop principle, which means that 
pe Se ae principally along one line of 


the outgoing journey was 

streets and the return journey another, e where, from 
the peculiar position of the town, only one street ; here both 
lines of tramway were laid in the same street. The mode of con- 


struction was a modification of that usually adopted in the United 


States, one iar feature being that the longitudinal sleepers 
were 8 to the cross ties by bolts and nuts, the longitudinals 
were all made with scarfed joints, and were bolted up into frames 
before being brought to the street trench; these when laid formed 
a continuous frame of timber, which was levelled, straightened, 
and packed up, and rammed thoroughly solid before the rails 
were attached. The diagram No. 4, Fig. 8, will show a plan and 
section of the line and the general details of construction. The 
rail was of the section called the double the pavement being 
laid level with the top surface of the = e beads forming the 
groove for receiving the flange of the wheel. Another modification 
was the use of coarse threaded screws, instead of spikes, for fasten- 
ing down the rails, The cars used for the traffic were somewhat 
different to the ordi tramway car, inasmuch as they had only 
one platform for the conductor and the entrance of the passengers. 
The driver was seated as in an ordinary omnibus ; the cars were 
reversed at the end of each round journey by means of a turn- 
table of very simple construction, placed at the entrance of the 
depét on the lines. There are several curves of 35ft. radius, two 
of them reverse curves, on an incline of 1 in23. The cars traverse 
these curves every minute and a-half, from eight o’clock in the 
m ——— -past eleven at night, without the slightest diffi- 
culty, the outer rail being substituted 


a flat plate. 
The success which had attended the «Smal urban or street 
railway led the author to make pro; for an experimental line 


of tramway in one of the suburbs of the metropolis in 1865, but 
other engagements causing him to leave England, it was not until 
the parliamentary session of 1869 that he became intimately con- 
nected with the movement then being made for the introduction 
of tramways into the metropolis and some of the er towns in 
the country. Since 1870 the author has designed and constructed 
a line of tramway throughout the entire length of the town of 
Madrid, and has recently returned from India, which he visited 
for the purpose of obtaining the requisite powers to lay tramways 
in some of the principal cities. Street tramways are now in ope- 
ration in the metropolis, Birmingham, Liverpool, Leeds, Plymouth, 
Devonport, Edinburgh, Glasgow, Dublin, Belfast, and Cardiff. 

Having brought the history of tramways down to the present 
time, the author will now proceed to explain the various methods 
adopted in constructing tramways in this country since the 
parliamentary sanction has been obtained. It must be borne in 
mind that oneof thefundamental requirements insisted upon by the 
Legislature is, that the tramways in any public thoroughfare shall 
in no way cause obstructions, or impede the free use of every part 
of the street by the public, either as pedestrians or when using 
vehicles of the ordinary kind. This restriction necessitated the 
employment of a form of rail, which, while it enabled a flanged 
wheel to be used on the tramway cars, would present a uniform 
level surface for the passage of ordinary carriages. The form of 
rails is called the grooved section, types of which are shown on 
diagram No. 5, Figs. 9 and 9a, &c. The mode of laying the 
English lines varies considerably from that generally adopted in 
America and other countries where tramways have been con- 
structed. 

In the metropolis the tramways exhibit three distinct types of 
construction. In the Brixton and Clapham and Kennington 
section of the London Company’s Tramways, and the whole of the 
North Metropolitan Company’s system, the method adopted is as 
follows :—Diagram 6, Fig. 10—the stone pavement, or macadam, is 
taken out for a width sufficient for the double or single line of 
tramway, as the case may be, including a space equal to 2ft. 
beyond the outside line of rails, the depth being about 9in. more 
or less ; in this excavation two, or four narrow trenches are dug 
corresponding with the longitidunal sleepers, the depth of these 
trenches varies with the nature of the material of the bed of the 
road, these trenches are filled with concrete, and brought up to 
the level necessary to receive the longitudinal sleepers. ‘The 
material of which the concrete is made is sometimes Portland 
cement, and at other times hydraulic lime mixed with river ballast; 
on these strips of concrete the slepers are laid, the gauge of the 
line is obtained by placing cast iron clip chairs at intervals of 
about 4ft. apart, with a wider chair at the joints of the sleepers, 
in the inner lip of these chairs a slot or notch is cast devetailed, 
and into these notches flat iron bars, fall, thus uniting the two 
opposite chairs and ye the gauge. The rails are fastened 
to the sleepers either by means of spikes driven through the 
rail, but where what is called the Larseu rail is used the under 
fillets are much deeper, and holes are drilled in these fillets, 
through which the stud of an L staple is driven. The strap of 
the staple is secured to the side of the sleeper by a clout-headed 
nail, the ends of the rails rest on flat iron plates let into the 
sleeper, thus preventing the rails jumping by vibration. After 
the rails are secured to the sleepers the line is put into gauge and 
levelled up by packing concrete under thesleepers ; the entire exca- 
vation is then filled up with a layer of concrete to the height 
sufficient to allow the paving stones to be set, the paving is 
proceeded with, and the whole is then grouted andrammed. From 
the description just given it will be obvious that the stability of 
the tramway itself entirely depends on the strip of concrete on 
which the sleepers rest, there being no cross ties to assist in 
supporting the longitudinal sleeper, or distribute the weight 
over a greater surface; it is also to be observed that the mainten- 
ance of gauge is almost entirely dep t on the pact and 
uniformity of the stone pavement ; the slight resistance that the 
notch in the chair would offer to fracture cannot be looked upon 
as sufficient to maintain the road in gauge supposing the support 
furnished by the pavement was removed or impaired. 

The second type of construction is that which has been adopted 
on the London Street Tramway Companies system, whose lines are 
only laid at present within the parish of St. Pancras, is shownin Fig. 
11 in Diagram No, 6, and lla, Diagram, No 10. The iarity 
of this type is that instead of excavating trenches in io caida 
road bed, as in the former type, the entire excavation is carried to 
a depth of not less than 4in, below the underside of the 
longitudinal sleeper, and a layer or platform of new concrete is 
laid over the entire area of the excavation of such a thickness as 
will bring the underside of the sleeper to the proper level without 
the necessity of any packing for the longitudinals. ils and cast 
iron chairs, together with the mode of fastening the rails, are much 
the same as in the former type; but instead of the transverse tie 

being attached to the chairs, they are secured to the 
longitudinal sleepers in the following manner :—The tie bar itself 
is of flat iron from 1jin, to 2in, wide at either end; the bar is 
split for the length of from 4in. to 5in., the pieces being turned 
back at right angles, forming brackets, one half being turned in one 
direction and the other in the opposite; holes are drilled in these 
angle pieces, and the tie bar is secured to the timber sleeper 
either by means of a small bolt and nut, a coach bolt or a spike, 
as the casemay be. These tie bars regulate the gauge. The stone 
sets used for the paving are of such a depth as to allow of 2in. of 
gravel being spread over the surface of the layer of conerete, thus 
forming a for the pavement, which is laid and rammed and 
grouted in the usual m? aner. 

The third type of con struction is that on the lines of tramway in 
the south-east district, in i 





7, Fig. No. 14 In this type the surface of the original 
the ground excavated to the depth of 
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roadway is removed, and 
from 12in. to l4in. The rest on cross or 


to both cross ties and sleeper; the cross ties are p 
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are secured to by one or other of the methods 
rails are + up to the proper level 

packing the cross ties and with concrete, the 
spaces between the cross ties and the longitudinal sleepers are 
then filled in with lime concrete to the height necessary for receiving 
the stone pavement or the layer of asphalte, as the case may be; in 
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some parts of these lines asphalte has been used instead of granite 
av: 
One or other of the modes of construction just described has, 
with but slight modifications, been adopted in the majority of the 
rovincial towns where tramways have been held, the exceptions 
at Glasgow, Leeds, and Birmingham. In G wa i 
type of construction has been carried out, which the author will 
describe ; it is shown in Fig. 13, Diagram No. 7. The existing 
pavement or am roadway is taken up and an excavation 
made the entire width of a double line of tramway; the depth of 
this excavation is generally about 16in. As soon as the necessary 
depth is reached a layer of coarse broken stone or road metal 
is — over the surface, and upon this layer of stone a quantity 
of hot pitch, mixed with a small quantity of gas tar, is 
sufficient to cement the stone into a solid mass; on the surface 
of this layer of what may be called asphalte concrete the timber 
cross ties are laid, to each of which are fastened two cast iron 
clip chairs at a distance corresponding with the gauge of the line; 
into this the longitudinal sleepers are placed, and secured by 
spikes passing through the sides of the chairs. The rails are 
of a different section to those generally used, as, instead of two 
fillets at the edges of the rail, there is one broad fillet in the 
centre of the under side of the rail, which fits into a groove 
formed in the centre of the timber sleeper. The rails are secured 
te the longitudinals by long bolts, which pass through the rail and 
and are fastened by nuts and clips on the under side of the sleeper, 
shown in Fig. 13 A, Diagram 10, Assoon as the sleepers and rai 
are straightened and brought into gauge the spaces between 
the cross ties, and also the spaces at the sidesof the longitudinals, 
are filled in with a mixture of iron slag or gravel and hot tar and 
pitch, the thickness of which depends on the depth of the paving 
stones; the stone pitching is then laid, but instead of grouti 
the joints with lime they are filled in with the hot tar and grave 
mixture. The cross ties and longitudinals are very carefully 
creosoted, or prepared with coal tar, before being laid down, and 
every precaution seems to be taken tosecureextreme durability, and 
some parts of the lines are unquestionably the best specimens of 
tramway construction the author has yet seen in this country. 

Many attempts have been made to substitute some form of chair 
or support, with a girder rail for the longitudinal timber; this 
idea seems to have suggested itself at a very early period in the 
history of tramways, as evidenced by the patent of 1803. In the 
construction of the tramways at Leeds and in Birmingham a 
chair and rail, patented by Mr. Joseph Kincaid, has been tried (it 
is shown in Fig. 14, 14 a, and 14 6, Diagram No. 8). This system 
consists of a series of cast iron rail blocks or chairs, placed at 
intervals of about 3ft.; these blocks or chairs are fixed in a bed of 
concrete, and are filled in with concrete up to the level of the 
bed for the stone pitching. The blocks are arranged to receive 
cither T rails or the ordinary best grooved rail ; in the latter case 
holes are drilled in the block, and into these holes wooden plugs 
are driven, the holes drilled in the groove of the rail correspond 
with the holes in the blocks, and ordinary rail spikes are driven 
into the wooden plugs, and thus secure the rail to the block. 

3etween each block a strip of concrete is Jaid about 6in. deep, and 
about the same width as the rail, onthe surface of this the rail is 
bedded. The gauge of the line is maintained by means of flat 
iron tie bars that are keyed into the sides of the blocks. The 
inventor claims for this system greater economy in construction 
and greatly increased durability. 

Another form of continuous girder rail is that known as Page’s 
rail, which is about to be laid down on a portion of the Dundee 
tramways, and is shown in Figs. l5and15a, Diagram No. 9. It con- 
sists of a cast iron girder laid in lengths of trom 5ft. to 6ft. On 
the upper surface a groove is cast, which is intended to receive an 
angular steel rail in the form of an '[ reversed. On the upper 
surface the head of the wheel is intended to run ; the leone 
of the L is reversed in the groove of the cast iron sleeper or girder 
by means of keys or wedges ; the sleepers rest on a continuous bed 
of concrete, and the cavity of the under side of the girder or 
sleeper is filled in with a eo of cement concrete. The line 
is kept in gauge by means of slight wrought iron tie-bars, which 
are made to fall into slots or notches left in the inner side of 
the girder, and are made fast by a small dove-tailed wedge or 
key. In order to protect the inner edge of the groove, which is 
cast with the sleeper, it is proposed to raise the paving stones 
some 4in, or gin, in the space between the rails. 

Other forms of iron construction for tramways have from time 








to time been proposed, including those of Mr. Greaves, Mr. Live- 
say, and the late Mr. Adams ; but, with the exception of the two 


systems which have been described, the author is not aware that | the present time no such material has 


any -practical experiments have been yet made in this country , 


with the continuous girder, or any other form of iron permanent } minor defects that are to be observed in the 
In the construction of the Buenos Ayres , of construction, particularly in reference to the 


way for tramways. 


constantly subject to injuries and disturbances that scarcely apply 


in the slightest to railwa; 
engaged in their construction to apply themselves to such a course 
of procedure as will reduce the evils complained of to the minimum; 
pod no system of construction should be advocated or tolerated 
that increases the defects which unavoidably belong to tramways ; 
but it is to be feared that the system which found most favour 
in the metropolis, and in most other places in this country, does 
add very largely to the inherent yy = of our tramways. 

The and most important defect in the present system of 
tramway construction consists, in the author’s opinion, in the use 
of concrete as a base for the sleepers and rails. ving had many 
opportunities of observing the effects of concussion and vibration 
on masses of concrete, he has invariably found that nothing is so 
detrimental to its cohesion as exposure to slight but constant 
vibration ; the effect being to break up the small particles of lime 
or cement nearest the vibrating body, thus enlarging the range of 
action, until at last a pumping motion is produced that soon 
destroys the cohesion of the entire mass, That this effect is pro- 
duced on many of the lines of tramway where the longitudi 
rest exclusively on strips or.a bed of concrete, is abundantly evident 
by watching the motion of the rails after wet weather. The 
material of the concrete is constantly being pumped up to the 
surface by the vibr.tion of the rail and sleeper. That such would 
be the effect might have been foreseen by what has been constantly 
taking place on the Great Western Railway, where longitudinal 
timber sleepers have been used. In many cases channels of from 
one-half to three-quarters of an inch have worn in the surface 
of the sleeper by the vibration of the iron rail; an inference may 
fairly be yaa. that if such would be the effect on an elastic 
material like wood, the effect would be still greater in a compara- 
tively friable mass like concrete. 

But the employment of the concrete base and the longitudinal 
sleeper alone has hitherto involved a very imperfect system of 
lateral support and maintenance of gauge. To the most casual 
observer it must be evident that the flat tie bar, as used in the two 
first types of metropolitan construction, affords an adequate 
re to the sleepers, and may therefore be regarded as useless. 

ter the work of coustruction is complete the sole lateral support 
is derived from the rigidity of the pavement; any disarrangewent 
or disturbance of this must of necessity affect the gauge of the line. 
In order fully to understand the evil here complained of it is neces- 
sary to take into consideration some of the disturbing causes. 
It has already been shown that the concussions caused by passing 
vehicles at various angles must more or less affect the 
parallelism of the rails; but there is a constant effect being pro- 
duced by the heavy tread of the horses dragging the tramway car. 
This constant pounding or ramming in one uniform line has the 
tendency to spread the line and widen the gauge. That this is 
constantly taking place the author has had numberless means of 
proving ; in fact, to such an extent has it taken place that the 
wheels on some cars are worn down to almost a knife edge by the 


If such disadvantages are . 
inherent to street tramways, it is obviously the duty of those | 
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with a PP a joint and this joint filled up with small gravel 
and melted tar pitch ; the open joint would afford very material 
assistance to the horses in starting the car, and » fone pitch 
instead of lime and cement grout the formation of mud during 
wet weather would be almost done away with. Another impor- 
tant point that the author would insist upon is the thorough pre- 
paration of the timber, either by means of creosote or some equally 
powerful antiseptic material ; the objections raised against such a 
process on the score of expense, the author believes to be untenable 
when applied to the question of tramways. It has been urged 
that on railways the cost of creosoting, if done effectively, has 
been found to be greater than the — down of a new unpre- 
pared sleeper ; this may be perfectly true in reference to a railway 
where the renewal of a sleeper is comparatively only the work of 
few minutes, but it is quite another matter to replace a sleeper or 
longitudinal on a street tramway—the taking up of pavement, 
may be removals of one or more rails, and other tedious work ; a 
moment's consideration will point out the necessity for taking 
every precaution to secure the maximum of durability of so 
peri le a material as timber when used in the construction of 
railways or street tramways. 

There are some points connected with the laying out of tram- 
ways in particular towns and districts, and the selection of routes, 
that the author would have wished to have touched upon, but he 
fears he has already extended this paper beyond proper limits, and 
will, therefore, conclude by expressing his conviction that tram- 
ways will ultimately become important elements in carrying on 
the street locomotion of the important towns in the country, but 
at the same time he believes that hitherto the principal consi- 
deration of those engaged in the pr ion of tramways has been 
to obtain as large as possible returns upon the ca) ital invested ; 
to sccure this, economy instead of efficiency has — the basis 
on which most of the lines have been constructed. This desire for 
cheapness has led to many of the defects that are now apparent, 
and which only time and a careful study of what street tramways 
really are can remedy. 











SovurH KEnsincTon Musgeum.— Easter WEEK.— Visitors during 
the week ending April 19th, 1873 :—On Monday, Tuesday, and 
Saturday, free, from 10 a.m. to 10 p.m., Museum, 28,081; Naval 
and other collections, 5142; on Wednesday, Thursday, and Friday. 
admission free, from 10 a.m. till 10 p.m., Museum, 6817; Naval 
and other collections, 1178 ; total, 41,218 ; average of correspond 
ing week in former years, 35,863 ; total from the opening of the 
Museum, 12,417,701. 

THE SwepisH Inon Routine Stock AND IMPLEMENT WORKS 
(LimiTED).—A company is being formed under this title for the 
purpose of acquiring, working, and extending the important and 
well-known iron and implement works of Ofverum, in Sweden, 
which are disposed of in consequence of the death of Count Stack 
leberg, the late owner. Originally established in 1655, the works 
have been entirely rebuilt within the last twenty years, and 





friction on the inner side of the groove. A t's r 

will show how much additional work is thrown upon the animals 
engaged in drawing the cars when chilled iron wheels are to be 
ground away in the manner just described. In addition to the 
mechanical defects inherent to the use of concrete support for 
tramways, the author believes a far more important defect is in- 
volved in the chemical influence of the line upon the timber itself 
in causing its rapid decay. The serious consequences that will 
result from any extensive repairs cr renewal being necessary in 
our street tramways, seem scarcely to have been calculated upon ; 
hence defective systems of construction have been adopted, and 
a oe materials used with the sole view of obtaining economy 
in cost 


The objections to be urged + aay the iron permanent way sys- 
tem are want of elasticity, liability to fracture and constant de- 
rangement, and injury to rolling stock. The author travelled on 
several occasions over the portion of the line laid down at Leeds, 
and found the undulatory motion and shock to the car when pass- 
ing the iron blocks was exceedingly disagreeable to the passengers, 
and must certainly be very injurious to the carriage. He had 
some experience in travelling over an iron permanent way in 
India, between Cawnpore and Lucknow, and noticed precisely the 
same defects as in the Leeds experiment. The author is thoroughly 
convinced that a certain amount of elasticity is absolutely neces- 
sary in the permanent way of tramways, and he is equally con- 
vinced that it would be very desirable to find some material more 
durable than timber to obtain the uired elasticity ; but up to 
nm forthcoming. 

If time had permitted the author would have referred to many 
resent system 
ying down of 


street railways a description of iron permanent way has been | curves of short radius, the imperfect manner of putting in ae we 


extensively used, but the author is not aware what the details of 
construction are. 

The author, having thus described the general forms of con- 
struction which have been hitherto adopted on the lines of tram- 
way in this country, will now endeavour to point out some of the 
defects which in his opinion exist in each of the systems which he 
has endeavoured to describe. In judging of the value of any 
system of construction, as applied to ol railways and street 
tramways, it is necessary to distinguish between an ordinary rail- 
way and a street tramway. It is true that in both cases the 
vehicles pret we are intended to move as far as practicable in 
uniform straight lines, and that in passing from one point to 
another they are to travel over the shortest route that circum- 
stances will admit of their taking; also as to the surfaces upon 
which the wheels of the carriages are to run, namely, iron rails, 
railways, and tramways are alike. Beyond these conditions the 
similarity between a railway and a tramway ceases. In the former, 
the road and all its accessories being reserved exclusively for 
the special class of carriages intended to be used, a form of rail can 
be employed which, while presenting a perfect surface over which 
the wheels have to travel, at the same time presents the maximum 
resistance to vibratory action; and, moreover, as it is raised con- 
siderably above the surface of the ballast or earth, always presents 
a ie mm | clean surface, so that the friction in running over it 
is reduced to the minimum. Another important feature is that 
no derangement of gauge is likely to take place from lateral dis- 
turbance caused by anything passing over or striking the rail at 
any angle. A street tramway, on the other hand, is exposed to 
many serious inconveniences t can never attach to a railway. 
To begin, the very form of the rail itself is an important difficulty; 
the use of the public streets by other vehicles renders it necessary 
that a uniform surface should be maintained over the entire 
width, therefore the tram rail must as nearly as possible be a mere 
bar in shape, with some provision for maintaining the parallel 
position of the car or carriage which is to travel upon it. This 
necessitates the sunken groove, and only one of such dimensions 
as will not admit of the entry of the wheels of ordinary 
To comply with these conditions we sacrifice one-half of the first 
advantage to be gained by the wheel rolling over the smooth 


surface, This loss is occasioned by the friction of the in the 
groove. Then, again, the rail being on the same as the 
paving or m is more or less constantly covered with a 
coating of mud or dirt, which ially i the friction, and* 


increases 
as a matter of course adds to the cost of haulage. But these are not 
the only drawbacks. The flat rail is sure to attract all the heavy 
traffic in ordinary vehicles, because, as their wheels are not 
hampered with the flange, they simply roll over the smooth 
surface. Now, the effect of this class of traffic on a tramway is to 
increase very materially the amount of vibration, while from the 
nature of the this vibration is transmit through a con- 
considerable length of line. The effect is to dislocate or break ? 
the bed of the road by a process of pulverising the road materi 
Then, again, the age of other vehicles across a tramway at 


every possible angle has a —t disturb the gauge by con- 
stant concussions, It will thus 


evident that a tramway is 





and crossings, both as to position and , and also method of 
construction ; these may be mere subordinate defects, but their 
existence tends very materially to increase the cost of working the 
tramways in this country, and in many instances to cause 
unnecessary inconvenience to the public. 

In bringing this paper to a conclusion the author will venture to 
offer a few a on what he believes to be the essential con- 
ditions to be observed in the construction of a street tramway, 
admitting of course certain unavoidable difficulties consequent on 
the necessity to use the grooved section of rail. 

In the author's opinion the basis of the tramway should be a 
continuous framework of transverse and longitudinal sleepers ; 
that the longitudmals should not rest simply upon the transverse 
sleeper, but it should be firmly affixed to it, either by bolts or 
nuts, spikes or trenails, as shown in Fig. 17, Diagram, No. 10. 
That the whole of the longitudinals should be connected together 
by suitable scarf joints, or in any way that would ensure perfect 
continuous bearings. In laying such a framework in the street or 
thoroughfare, he would only disturb so much of the bed of the 
existing roadway as was necessary for the depth of the rail and 
longitudinal sleeper ; he would excawate narrow c1oss trenches to 
receive the cross ties or transverse sleepers—allowing lin. or 2in. in 
the depth for the ramming in of dry ballast packing underneath 
the sleeper ; he would bring up the timber sleepers to the requisite 
level by thoroughly ramming and packing with clean dry ballast ; 
straighten and put the line in gauge, and then proceed to lay and 
secure the rails, which he prefers to do with 4in. coarse threaded 
joiners’ screws, or else with square chisel-pointed spikes, at the 
outside of the jongitudinal sleeper ; at each transverse sleeper he 
would fix a cast iron angle bracket, carefully fitted and properly 

iked to both sleepers. The whole of the line should then he 
thoroughly examined as to levels and correctness of gauge. The 
ballast 7 then be filled in and rammed to form bed for 
paving. e author, from his experience in the construction of 
tramways, believes that a thoror attention to ramming 
is essential to the stability of the and if attention is paid to 

is there is no necessity whatever for concrete, except, perhaps, 
filing i oy between P - : and forming the hed for 
in the spaces leepers, ‘or 
stone paving, the author believes that the best material that could 
be used would be gravel or broken stone mixed with a certain por- 
of coal tar. e tar shouid be heated to a sufficient tempera- 
ture to drive off the free ammonia, but not to give off the essential 
a small quantity of or oil should then be mixed with 
= ST at caniies ightly ang Ul only so much ——_ 
used as to ectly paint or coat the stones, care being taken 
hat eo hones ane pent ey etme the tar is put on them.. 
This the author calls tar m is better if 
kept a fortnight or three weeks before being laid on the road. 
material like this laid down and thoroughly rammed or rolled will 
form a bed for pavement the best adapted | for tramways that the 
author is acquainted with ; it will resist any amount of ure, is 











impervious to moisture, is elastic, and exerts no injurious effect 
upon the timbers of the sleepers. A great improvement might be | 
made if the paving laid between the rails on tramways were left 


lapted to the manufacture of agricultural implements, machinery, 
bar iron, &c., the superiority of which is too well known to need 
comment, The board of directors includes some excellent names, 
and Mr. James Amos, C.,E., is engineer to the company. 


CHINESE CoLLIeRS.—A report retently made by Mr, Adkins 
the British consul at New-chwang, Gulf of Pechili, gives an 
account of his visit to coal districts about 100 miles in the interior 
of the country. There are in these districts, on a range of small 
hills, a great number of establishments, generally employing froin 
10 to 300 men, but one with as many as 2000 men. The work is 
described as very severe. Many of the miners have no fixed engage- 
ment, and are paid according to the quantity of work they get 
through. A strong man can, and sometimes does, make as 
much as two tiao—that is ls, 1}d.—in the course of aday. Hut 
men who have engagements for the whole season, not dependent 
on the amount of work done, receive only 7 pai—that is 4fd. per 
day, The shafts are not perpendicular, but are inclined planes 

t. or 500ft. or more in length, running down a slant of about 
45 deg. Up this slant the men carry the coal in baskets, one 
being attached to each end of a short carrying pole, which is borne 
upon the left shoulder. The shafts are nearly 7ft. high and about 
the same in breadth, with a wooden roof, beams on both sides for 
support, and wood along the floor, so arranged as to form steps up 
which the miner with his load pulls himself by catching the pro- 
jection of a step above him with a small curved staff which he 
carries in his right hand. A man’s load weighs from 50 to 70 
catties (66 Ib. to 93 Ib.), and it is stated that a strong man can 
(but probably only ionally does) lish 30 trips in a 
day. The retail price of coal at the pit’s mouth is equal to about 
lis. 3d. per ton. A very proportion is consumed in the 
neighbouring iron foundries and potteries, and much is carried to 
the towns in the district. Some finds its way to New-chwang, 
and fetches from 31s, 6d. to 49s. 6d. per ton. It is superior to the 
Japanese, and equal to the best Cardiff coal. If there were 
facilities for transporting it to Ying-tze, the port of New-chwang, 
in such quantities that steamers could be sure of being able to 
coal there, a great impetus would be given to the trade of the port. 
—Standard, 

SaFETY-VALVE COMPETITION FOR £100.—The committee of three 
gentlemen appointed by the editor of the Nautical Magazine to 
report on the drawings sent, twenty-six in number, have, after 
patient investigation and very careful consideration, submitted 
their reports. The editor gathers from the letters of the three 
gentlemen that they find it impossible bers fee to accord 
their verdict in favour of any d s as leaving it undoubted that 
they :—(1) Comply with the conditions ; (2) are ible of con- 
struction ; (3) are of reasonably simple design, or (4) are workable 
without modification. But two of the gen en add that, were 
they allowed to amend some —_ defects in the drawings of 
parts not affecting the principle of the design, one or two drawings 
might hesitatingly be selected. Two mem! of the committee 
select ‘‘ Virgo” as the design best entitled to the prize, though, 
in selecting it, they state that they are aware that it ‘lands them 
in the apparent absurdity of approving a design which is within 
the scope of any tyro in engineering.” The third member of the 
committee, also with great hesitation, makes a selection for the 
prize. He names the three that he deems to be least open to 
objection and best able to be made into a Government locked-up 
valve, and selects as the first “*‘ Mu/ciber” (b), as the second 
“9. BE. D.,” and as the third “‘Mulciber'” (a); but he points out 
that the designs would have to be modified to be workable and 
to be altogether satisfactory. If the members of the committee 
are puzzled, the editor is more so; but he thinks it wise, under 
the circumstances, to adopt the decision of the majority of the 
committee, and he Suecieve selects “‘ Virgo” as the design to 
which he is constrained to make the award of £100. This 
decision is now declared provisionally and on the drawings. The 
conditions numbered 7, 8, 9, are as follows :—(7) Three months 
will be allowed from the date of the provisional decision for such of 
the other competitors who have sent in drawings to challenge it.” 
(8) ‘*The inventor of the valve —, v— undertake, od 
own expense, to provid ——s to the drawings, a comple’ 
valve for trial.” Py) “Phe final decision will be given the 
award will be within a month of the actual trial of the 
valve.” The editor, therefore, at present waits to be informed 
whether the selection will or will not be challenged by other com- 
petitozs, and what steps those other competitors are pre; to 
take, b eS Se , by actual trial or otherwise. 
The b An to pu the three gentlemen who have 
acted so far #" ad ae, which 5 one = t a 
entailing much labour and responsi! 3s names, 
in alphabeticalforder, are—(1) Holt, Alfed, Esq., India buildings, 
Liverpool; (2) Sharrock, 8 1, Esq., Hamilton’s Windsor Iron ; 
works, Liverpool; (3) Urquhart, James, Esq., C.E., R.N., 2, 
Royal-terrace, Westow Hill, ——e Norwood, S.E. This pro- 
visional award is dated Slst March, 1873.—Nautical Magazine, 
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STREET TRAMWAYES. 


(For description see page 246.) 
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BAYNTON 3 ROTARY PUDDLING FURNACE. 


. 


At a time like the present, 
when so much of the attention 
of our iron manufacturers is 
given to the question of me- 
chanical puddling, we are only 
too glad to before our 
readers the d and explana- 
tions of any system which gives 
even a of success, and 
we do not hesitate to say that 
the arrangement we illustrate in 
motereetnl memes. 

us 
a certain intrinsical] — 
principle. We p at once 
to describe the machine :— 

Fig. 1 is a longitudinal verti- 
cal section of the rotary fur- 
nace ; Fig. 2 a transverse verti- 
cal section of the same on the 
line 1, 2, Fig. 1; and Fig. 3 an 
end view. Ais the fire cham- 
ber, having an ordinary grate a, 
feed-opening b, ash-pit c, with 4 
its door d, and a circular open- | 
ing ¢, for the passage of the 
products - combustion aes the 
ro refining or puddling 
ym, The fireplace may be 
simply a rectangular box of irun 
plate lined with fire-brick, and 
its draught may be either 
natural or by aided blast. 
A jet of air may also be in- 
troduced above the fire, and 
if anthracite coal be the fuel 
used, this top blast should be \ 
heated, The refining or pud- 
dling chamber, consists of the hollow cylinder B. of cast or 
wrought iron, having slightly convex ends f f!, in each of which 
is a central circular opening for the passage of the products of | 
combustion. The sides of the cylinder are corrugated, as shown 
in Fig. 1, a method of construction which gives it great strength | 
and rigidity, and affords also an extended outer radiating surface. 
Within the gpm at regular distances apart, are three—or any | 
other suitable number—segmental projections or ribs c, the in- 
ternal edges of which may be lar, as shown in Fig. 2, or of an | 
irregular out!ine, as indicated by th» dotted lines in the same | 
figure. These segmental ribs extend round about two-thirds of 
the interior of the cylinder, and terminate at points directly oppo- | 
site each other, so that one side of the cylinder throughout | 
its entire length, and to the extent of, say, one-third of its inner 
circumference, may be left perfectly plain or smooth. These seg- | 
mental ribs serve the double purpose of assisting to refine the iron | 
by giving it a peculiar motion during the rotation of the cylinder, 
and of dividing the heat or charge into balls, when the iron 
“‘comes to nature,” without labour on the part of the ope- 
rator, Small, irregular projections, h, are formed upon the inner 
surface of the segmental ribs and of the corrugated plates. 
forming the sides of the cylinder, for the purpose of holding 
firmly whatever refractory material may be used as lining or | 
fettling. The cylinder is < pate at points close to either end by 
rollers i, or by other suitable means permitting of its free rota- 
tion, which fmay be produced by cog wheels, frictional gearing, or 
by motion imparted to the supporting rollers themselves. There 
is communication from the cylinder through the central opening e' 
with the interior of the stack F, in the lower portion of which. ata 
point directly opposite the opening e! just referred to, is a sliding 
door H, capable of being raised and lowered in its frame j by the 
weighted lever bar k ; this door has also a working hole or notch /, 
and is in all respects similar to the door of an ordinary puddling | 
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furnace, <A curved rocker-bar J, forming a wovable fulcrum for 
the tongs or other tool used for withdrawing the balls from the 
linder, is pivoted at any convenient point adjacent to the door 
enabling the epevater to reach more easily and further into the | 
furnace than with the tongs alone. No hole for tapp the | 
cinder is shown in the drawing, but its best position would pro- 
bably be found about the centre of the plain portion of the 
cylinder. To prevent the ~ oy burning out of the more = 
portion of the furnace, such, for instance, as the ends the 
cylinder, lower portion of the stack of the door, vessels m m, of 


ave wide funnel-shaped mouths, as shown in Fig. 1, which are 
lefc open for the purpose of preventing the water becoming unduly 
heated, to permit the escape of steam, and to allow the Ny ene 
to pour in water should the regular supply be cut off—the body of 
the cylinder is protected from ex ve heat by means of the 
waterpipe K, having curved branches p,|' h openings in which 
water in the form of fine jets or spray is upon the 
exterior of the cylinder. The furnace is prepared for working by 


fettling up to the dotted lines z, in 1; and to operate it to 
the best sivan it should be ‘charged with moltes iron. from 
the blast furnace oe een eS oa 
the absence, however, of these ities a of pig iron 
is inserted into the refining chamber, the 


lifted in the usual way to allow its introduction. The 
cylinder is then permit’ to remain stationary, or is rotated 
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very slowly, until the charge is melted, after which the movement 
is made more rapid. When the iron is in a molten state, and the 
cylinder is being rotated, the or ill n ily be overturned 
and agitated, and will be divided by the segmental ribs into as 
many portions as there are spaces between and on either side of 
the ribs, coming together again into a single mass in the plain 
portion of the cylinder. The charge will thus, as the chamber 
rotates, be alternately divided and united by the action of the 
ribs, or otherwise alternately spread out and gathered up within 
the cylinder, the effect of this movement, which closely resembles 
that given 7 the ordinary puddling tools, being the rapid and 
thorough refining of the mass. On the iron solidifying, or 


Fic, 3. | 


(©) _oO 
f - 

















a to * 
a ©) 


























an J F 
Nites asd : 





“coming to nature,” these ribs perform the duty of dividing the 


charge into as many balls as there are spaces between them and 
on either end, and these balls are overturned and rolled by the 
rotation of the cylinder for as long a time as may be deemed 

y to plete the process, When the charge is ready to 
be drawn the cylinder is turned to the position shown in Fig. 2, 
with its plain portion lowermost, so that the balls can be drawn 
out by the door H, a pair of tongs attached to the rocker-bar J, 
which enables them to be used to better advantage, being the 
instrument used. 

The above will, we think, with the illustrations, give our readers 
aclear view of what Mr. Baynton-- who, we regret to say, is dead- 
proposed to do with his rotary. He claimed for it many especi 
advantages; but it seems quite evident that so far as the size of 
the balls pees this could readily be managed by the number 





of ribs placed in the ae Cee, so that no shearing or 
dividing after the was wn would be pele an 
unimportant point. The yield was also stated to be confined to 


the impurities contained in the pig metal, but that the weicht 
lost by the removal of these impurities was more than made up by 
the iron reduced from the materials used as = so that the 
weight of puddled bars produced always exceeded the weight of 
ig metal ch . With reference to the motive power, Mr. 
Be nton was of opinion that each furnace should be driven by an 
in oe yon by | the pone t form probably bow. a —_ single 
run using as small a pinion as le, and gearing 
direct! into the furnace wheel. _" some cn however, a 
— de cou engines i directly at the side of the furnace 
ve been a ge with an idler-wheel to obtain room; but this 
question must, of course, be mainly decided by the local circum- 
stances which obtain where the furnace may be adopted, In con- 
clusion, we are certainly of opinion t Baynton's rotary 
puddling machine is well worth the attention and consideration of 
our iron manufacturers. 





ROCHUSSEN AND DAELEN’S PROCESS FOR PRO- 
DUCING STEEL DIRECT FROM THE ORE. 
Ina pooees J im; 


to the ordinary converting of molten iron into on, to produce 
cast steel direct from the ore, effecting a larger yield of metal from 
a Bessemer converter from each charge of molten iron treated in 
it, combined with a considerable saving of blast power, so that 
eight tons of steel may be made at a cost of blowing not ex 

that now required for five tons. In the Bessemer process the heat 
yielded by the combustion of matter contained in the iron, such 
as carbon, silicium, &c., serves to increase the temperature of the 
bath and to keep the same liquid, and as the combustion of the 
gases—more especially carbonic oxide—mostly takes place only 
after they have left the bath, a large proportion of heat neces- 
sarily escapes unused. This heat could still be utilised for the 
melting of iron, which would be added to the steel bath if it were 
possible to burn the gases within the steel bath, but this is pre- 
vented, inasmuch as the oxidation of the carben place in an 
indirect manner. At first sesquioxide of iron is formed, which 
gives its oxygen to the carbon, producing, not carbonic acid, but 
carbonic oxide. 

As this process takes place upon the surface of the steel bath, 
the combustion of the carbonic oxide does not take place until it 
has left the bath, whereas if generated at the bottom of the bath 
combustion within would be possible. 

In Danks’ puddling furnace the generation of carbonic oxide 
takes place at the bottom of the iron bath, and this gas would, by 
burning within, be turned into carbonic acid if air were intro- 
duced. This, therefore, can be done in the converting furnace if 
its bottom and sides are lined with ore, as in Danks’ puddli 
furnace. The melting ore, when covered by liquid iron, wil 
then cause immediate oxidation of the carbon of the east iron, 
and the admission of air must be lated so that there is 
sufficient oxygen for the combustion of the carbonic oxide and 
silicium. 

As the generation of carbonic oxide will not be very rapid in 
the beginning, and a high pressure of air being required m erder to 
obtain a quick combustion of the silicium, it will be necessary at 
or ona with a smaller section of ge) and to | ey it 
only when, owing to a growing temperature, the genera of gas 
han benete more an It then Ceoenees n to introduce 
sufficient air in order to burn all the carbonic oxide in the bath. 
By this means the bath is heated toa far greater extent than is 
the case in the present Bessemer process ; for not only is the car- 
bonic oxide burnt within the bath, but also the escape of free 
oxygen, as it now takes place in the first period, and whereby a 
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great deal of heat is carried off unused, is prevented. This loss 
of heat results from the circumstance that in the first period 
silicium almost exclusively is burnt, whereby only the n 

temperature is obtained for ing the above mentioned 
processes ; since, however, as before said, a large air pressure is 
necessary to oxidise the silicium, a portion of the oxygen 
escapes unused because the tuyere section is too large for the first 





period. 

Although now in the above-mentioned process of lining the 
Bessemer converter with ore, a diminution of the quantity of air 
is involved, which generates the heat in the liquid iron, a higher 
temperature will nevertheless be produced in the bath than is the 
case in the present proceeding, b the bustion, as shown, 
takes p'ace within the mass of iron and not at the surface of the 
bath. This method will be of particular advantage where the iron 
is taken direct from the blast furnaces, because this iron will 
naturally be hotter than that which has been melted in the cupola 
furnace, and because it has not lost any of its silicium. 

The object of the new process is to employ the surplus of heat 
for the reduction and melting of ore ia the Bessemer converter, 
and by the manner of arranging the ore in the converter to regu- 
late the quantity of air requisite in the different periods so that 
no waste of heat will be possible, there being, according to the 

roportion of combustible gases contained in the bath, also oxygen 
i combustion ; the heat, therefore, being produced within the 
bath and not without. 

To attain this object the bottom of the converter is lined with 
ore, as shown in the engraving. The ore has previously been re- 
duced to small pieces and mixed with some binding material so 
as toform a plastic mass. The outer tuyeres are covered by the 
layer of ore, and are, therefore, blocked at the commencement of 
the process, but will be opened after the iron bath has reduced and 
melted the ore ; in the second period, therefore, sufficient air will 
be available to burn the gases generated in large quantities, 
whereas at the beginning of the process only little air, but 
with great pressure, and previously heated if necessary, is intro- 
duced. 

By this process, as compared with the ordinary Bessemer pro- 
cess, two great advantages are claimed to be obt d :—First, it 
will be po-sible to turn a quantity of ore direct into steel in 
the Bessemer converter ; i secondly, a considerable saving of 











wing power will be eff , the oxygen required for the com- 
bustion of the carbon, silicium, ka., com in the iron, being 
derived in a large measure from the iron ore. 

In order that the iron ore fi of the converter may be 


renewed without difficul 





the bottom part with wind box up to the ring may be taken off. 





et ees 
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The outer lining, as usual, consists of fire-proof. material, the ore 
being rammed in after the lining has been dried and heated. For 
each converter may be held in readiness several of these bottom 
parts, fettled with ore, dried and warmed to replace another 
after the charge is finished. When the n cranes are 
available, this operation of replacing may easily be performed. 
The produce of a converter thus arranged is as follows :—Eight 
tons fettling iron, ort 60 per cent. of iron, but yielding, say 
50 per cent., to which added 4} tons iron, run from the blast 
furnace or cupola furnace, and allowing 15 per cent. of this iron 
to be burned during the blowing, gives a total of 7} tons of 
Bessemer steel. We may add that a number of these converters 
are now being made on the Continent. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


MINE VENTILATION, 

Sik,--I have no wish to trouble you on a personal matter, but 
if Mr. J. Hacking would kindly give the name and date of any 
journal containing his first printed proposal to ventilate mines 
in the manner alluded to, it would be more to the purpose than 
indulging in vague and indefinite remarks. Having paid con- 
siderable attention to this question for nearly twenty years, I 
have no wish for anything but to know the exact truth, and to 
render justice to all parties concerned. I may mention, in con- 
clusion, that this particular scheme of ventilation by exhaustion 
formed only a minor part of the proposals made in my papers on 
the subject published in the Chemical News of October 25th, last, 
and in other journals. JoHN NEWLANDs, F.C.S. 





COMPOUND ENGINES, 

Sin,— Some of your correspondents have taken exceptions to 
the employment of logarithms in computing the mean pressure 
in cylinders, which I think are not warrauted. In the first place, 
absolute accuracy is not required, and would be of little use, for 
we seldom know the power exactly that will be required ; and, 
secondly, it is almost impossible to arrive at empirical coefficients 
that would suit every case without falling into greater errors than 
by the employment of logarithms. I have before me three 
very good sets of diagrams from simple and compound engines, 
one from a compound engine to which I will confine my remarks. 
The figure from the tirst cylinder cuts*otf very cleanly by an 
automatic expansion gear, without any wire drawing from the 
throttle-valve, at one-fourth of the stroke, and is nearly a perfect 
hyperbolic curve. There is a slight rounding-off at the point 
of cut-off, due to the time occupied in closing the valve, and also 
a rounding-off at the toe due to the time required for opening the 
valve. The figure from the second cylinder, however, is very diffe- 
rent to the hyperbolic curve, and yet the process of calculation which 
I gave last week comes within 2 per cent. of that portion alone 
computed from the figure. This admits of the following explana- 
tion: When the steam exhausts from the first cylinder the cubic 
space in the connecting pipe and valve boxes has to be charged. 
This reduces the pressure of the steam, but there is little or no loss 
becsuse it maintains the apie later on in the stroke, so that 
what is apparently lost at the beginning of the stroke in the second 
cylinder is really paid back towards the end. It also relieves the 
engine of a considerable strain, and whatever steam is left in the 
pipes and valve boxes contributes towards the next stroke ; the 
loss that does occur is probably due to condensation. By the 
method of logarithms a very near approximation may be made 
with very little labour. If nearer approximation is desirable, the 
best way is to construct the figure thus found, taking into pecount 
the cubical space between the two cylinders, andjtounding certain 
portions off to resemble actual figures, a sé8s which can only be 
acquired by experience and study of many diagrams taken by 
indicator. I havéin this manner anticipated the figure even when 
the cranks were nearly at right angles, and with a reserve between 
the cylinders. I hope to communicate shortly my views on the 
whole question. W. McNaveut. 

tochdale, April 21st, 1873. 

P.S.—I have omitted to point out that none of your 
correspondents have taken the back pressure from the 
condenser into account. This will cause a great discrepancy 
between a measured diagram and a calculated one. You will see 
that I have allowed 35 lb, for this. I perceive that in the De- 
vastation it is 25 lb. in the condenser, which will probably be 
5 lb. in the cylinders. The variations in this alone show that 
there is no hard and fast rule attainable, but will require to be 
modified by experience, practice, and careful observation. 

Wa. MeN. 





STEAM-PACKED PISTON, 

Srr,—In your ENGINEER of last week there is notice of a meet- 
ing of the Manchester Scientific and Mechanical Society, at which 
My. O. Rose showed his plan for packing pistons, and it was then 
stated that to keep the piston steam-tight, pressure was created 
inside the packing by steam, and that, notwithstanding this full 
pressure on the packing, yet it caused but little friction on the 
sides of the cylinder, because this pressure was relieved by the 
steam between the packing and the cylinder. Is there not some 
mistake here? There is steam bet -cn the cylinder sides and the 
piston packing or there is not. If there is in quantity to resist 
the pressure on the internal face of the packing, then the piston 
is not steam-tight, and the invention is a failure. If there is not 
any such steam, then the statement that friction is in great 
measure prevented by it is erroneous. A relief from the horns of 
this dilemma is desirable. M. Y. R. 

April 21st, 1873. 





BREECH-LOADING GUNS. 

Sir,—I have read with much interest your able article under 
the heading, ‘* British and German heavy guns,” in THE ENGINEER 
of the 4th inst. Quoting from the report of Col. Reilly, it is 
stated, in referring to the comparative advantages and dis- 
advantages of breech-loading, that ‘‘escape of gas, fouling, or 
corrosion of the closing surfaces, and injury to the “‘delicate Broad- 
well ring,” are among the contingencies that never arise on service. 
As the inventor of the ring alluded to, I beg you will allow me to 
make a few remarks upon the statement above quoted. The 
escape of gas cannot be justly claimed as a contingency likely to 
occur in service for a very sufficient reason, that there is absolutely 
no escape of gas when once the ring has been properly applied. 
The breech-loading mechanism may be, and in fact now is, so con- 
structed in the 500 field guns which my firm is now manufacturing 
for the Turkish Government, that a moderate degree of corrosion, 
as much as would be likely to occur with the most ordinary care, 
wil] not at all interfere with the satisfactory manipulations of the 
mechanism. The term ‘‘ delicate Broadwell ring,” as applied to 
those used in heavy guns at least, is calculated to convey a very 
false impression as to its construction, seeing that it is a piece 
of oil-tempered cast steel, weighing from 25 lb. to 45 lb, 
according to the size of gun, and is not delicate in any true sense 
of the term ; besides which it is not in any way liable to receive 
injury, for the reason that it is permanently located in its chamber 
at the rear of the bore, and need not be removed for any length 
of time during which a gun is likely to be required for active 
service, 

You very justly assign great importance to the fact that the 
powder chamber in a breech-loader may be made of greater 
diameter than the bore of the gun, by means of which it is 

der 


enabled to effectually burn a much charge of powder than 
a muzzle-loader of same calibre. ms feature, pecu- 
liar to the breech-loader, pes tre yay the fact that no scoring 
of the bore by the gas past the ae @ ees 
sre sufficient alone to justify the preferenee of the breech 





over the muzzle-loader for heavy guns, at least I believe Col. 
Reilly to be quite right in attributing to the lead coating of the 
Loobieme projectile the d penetrating power as com- 
pared to that of the muzzle-loader of same calibre, notwith- 
standing the superior initial velocity of the former; but this 
defect is now effectually remedied by the use of copper rings 
instead of the leaden jackets hitherto employed, besides which 
the copper rings clean the bore each round. 

Your article terminates with some remarks, which indicate the 
impression on your ad that Mr. Krupp alone is prepared to 
fabricate heavy breech-loaders. If such is the case, I beg to state 
vublicly that Iam prepared to furnish cast steel built up breech- 
Cahe of any calibre up to 12in., which shall be both better and 
cheaper than those of Mr. Krupp, who exclusively employs the 
Broadwell ring, and will not pay for the use of it. 

L. H. BROADWELL. 
No. 9, Awhof Strasse, Unter-St., Veit, Hietzing near Vienna, 
April 17, 1875. 
—_— 
“ ACCORDING TO ACT OF PARLIAMENT.” 


Srr,—Mr. Head’s excellent paper on road locomotives read at 
the Civil Engi 3’ last ting put me in mind of the story of 
“The Frabjous Road Roller dod the Bandana Handkerchief,” 
“* which, as you have never heard, I shall now proceed to relate,” 
or rather I shall give you the circumstances which caused this cele- 
brated story to be written :— 

A short time since I was passing under the clock tower of the 
Houses of Parliament when I saw a road roller going under steam 
towards Great George-street—notthe lumbering “* house on wheels ” 
belonging to the Board of Works, but one of Aveling and Porter's 
from Stroud ; the roadway was very crowded, and horses of all 
sorts, some very spiri were close to it as it passed along, but 
to my great astonishment not one of them skowed the least ap- 
pearance of fear, “‘which they ought to do,” as our dear old friend 
Bridges Adams would have said. My amazement at this did not 
leave me until I got to the northern corner of Old Palace Yard, 
when I saw in the midst of the crowd, in strict accordance with 
Act of Parliament, a man with a red (flag) rag tied on the end of 
a short stick sixty yards ahead of the locomotive. This so fully 
explained the thing that on meeting Mr. Barlow we chortled 
over the whole affair, and, indeed, I could not but laugh at my own 
stupidity, and so passed on. 

By the bye, Sir, the road rollers are more fearful affairs than 
at first sight appears, for when at work and going at the rate 
of three miles an hour, and the road well paled in, and even on 
Sundays when laid by for the day, there are huge placards put up 
everywhere, “BEWARE OF THE STEAM ROLLER.” 

Yours obediently, Tommy MERTON. 








LOCOMOTIVES FOR STEEP GRADIENTS, 

Sir,—Having observed some correspondence in THE ENGINEER 
about locomotives and their power, &c., on railways in 
foreign countries, I send you the following extract from a 
correspondent’s letter in the nitrate districts of Peru, which 
may interest you and be of some_ service: — “‘Pisagua 
Railway I am afraid is going to be an awful failure, owing to the 
heavy gradients—4} per cent., and sharp curves, 300ft. radius. 
It is as much as a powerful sixty-ton po can do to pull 
ra a train of ory wagons, not talking of cargo. At Iquique 
they will only take down cargo, and won’t take up anything 
scarcely at all; the consequence is that mules and donkeys have 
to be employed to take up coal and provisions, Xc., to the officers, 
These heavy gradients are, I believe, a grand mistake.” 

If you think this contribution to the discussion upon the points 
of steep gradients of much length and frequent et curves in 
railways of any use, then it is at your service for publication. 

14, Hope-street, Glasgow, April 15th, 1873. OBSERVER, 





THIRTY-FIVE TON DOUBLE-ACTING STEAM 
HAMMER, AT WOOLWICH ARSENAL. 


WE have much pleasure in illustrating, at page 252, the great 
35-ton steam hammer now being erected at Woolwich Arsenal for 
forging heavy guns, The most powerful hammer yet used there is 
one of but fifteen tons, and it reflects no small credit on the royal 
gun factories that they have been able, with such inadequate 
appliances, to turn out guns such as those for the Devastation, 
weighing thirty-five tons each when finished. With the new 
hammer guns of fifty or even sixty tons weight become quite 
possible, 

The hammer we illustrate will be the most powerful one in this 
country, if not in the world. It has been made by Messrs. 
Wilson, of Patricroft, and is double-acting, i.¢., the steam is used 
to force the hammer down as well as to raise it. This is the 
largest hammer yet made in which this principle has been 
adopted. 

The diameter of the cylinder is 54in., with a stroke of 10 ft. Gin. 
The height from the ground line to the top of the cylinder is 
about 45ft. Between the standards or legs of the hammer is 
about 19ft., with a clear height of 11ft. for forging purposes, 

From the great length and weight of the cylinder, if it were 
held only by the bottom flange, the vibration caused by the violent 
concussions, when the hammer is at work, would probably—as it 
has done in smaller hammers—crack the cylinder close to the 
lower flange; there is, therefore, a second flange at some distance 
from the bottom of the cylinder, and the long bolts from the 
entablature to the second flange give a certain amount of elasticity 
to absorb the vibration. The valve is one of Wilson’s patent 
balanced valves, which is easily worked by one man, and can be so 
ee as to give the steam on the top of piston or not, at the 

ill of the attendant. 

There is a well in the hammer block for adjusting the distance 
of the block from the piston in the cylinder. By this means the 
full amount of stroke can always be obtained, whatever may be 
the height of the work. } 

The weight of the falling mass is thirty-five tons, the amount 
of fall at full stroke 10ft. Gin. By-admitting the steam on the 
top of the piston the velocity of the falling mass can be accele- 
rated to more than double that due to gravity only, and as the 
power of a blow increases as the square of the velocity, this 
would be equivalent to a single-acting hammer having a stroke 
four times the length, or 42ft., or the same stroke with four times 
the weight, or 140 tons, or 1470 foot-tons, or to about a 150-ton 
hammer with a 10ft. stroke. 

The standards are ot the ordinary H section, and are bolted to 
cast iron box girders bedded in concrete. These girders and 
standards are quite independent of the foundation. 

The ground upon which this hammer is being erected having 
been marsh land, a large amount of expenditure has been neces- 
sary to make a foundation which shall be sufficiently solid and 
elastic enough to withstand the impact from so great a mass. 

For this purpose the ground was excavated to a depth of nearly 
20ft. for a space of 42ft. square. In the centre of this opening 
100 piles were driven in rows of ten, forming a square of 30ft. on 
the side, These piles having been driven as far as they would go, 
were then cut off level, leaving about 44ft. of each pile projecting 
above the bottom of the hole. Concrete was then tilled in up to 
the level of the heads of the piles. Upon the piles and concrete 
a cast iron plate 30ft. square and Llin, thick, weighing 164 tons, 
is laid. This plate was cast in three picces, as so large an area as 
30ft. square with Llin. thick would probably have caused the plate 
to be broken in transit. On this plate are two layers of oak 
timbers 12in. square af right angles to each other, upon 
which is a plate 27ft. square, ‘Oin. thick, Weighing 121 tons, and 
cast in two pieces. Upon this are oaken bau ft. long, placed 
accurately together to form a mass 24ft. square, 
together primarily by bands of iron Gin, by 2in, , but 





which will also be prevented from spreading by the massof concrete 
round theoutside. On these timbers is another plate 24ft. square, 
12in. Spies wetting, shes 120 tons, and cast in halves. Upon this 
is a thin layer of timber and felt to fill up anyinequalities or tomake 
up for any want of flatness in the castings, and then comes another 
plate 22ft. square, 12in, thick, 100 tons weight, and cast in one 
ees Upon this is placed the anvil block proper, which is a 

rustrum of a cone 15ft. diameter at base, and 12ft. diameter at 
top, and nearly 34ft. deep, the —— being about 103 tons, and 
upon this will be p another block not yet cast, which will 
weigh about 70 tons. 

It will thus be seen that there will be yo f 700 tons of cast 
iron forming the foundation of this hammer, and from the experi- 
ence that has been obtained in forming foundations in this ground 
it is anticipated that this foundation will be permanent, two other 
hammers having a similar arrangement not showing the least signs 
of moving, whereas other foundations in the same department with 
a weed weight of metal have sunk considerably since they were 
put down, 





MILITARY SADDLES. 


THE Saddlers’ Company of the city of London have determined 
to offer seven premiums, varying from fifty to ten guineas, for the 
improvement of military saddles. The following suggestions from 
the Horse Guards have been furnished to enable competitors to 
judge of the requisites for a military saddle :—A military saddle 
is required ‘ote as light as possible, but sufficiently strong to 
carry a dragoon, his arms and ammunition, equipments and ac- 
coutrements, hereafter specified generally, and to be able to stand 
rough usage and exposure on service in the field. As the horses 
in a cavalry regiment are constantly changing, the saddle must be 
made so that it can be altered by slight shifting (or other method 
easily carried out on service), to fit horses differing in shape on the 
back and withers. The saddles would eventually be made in three 
sizes, so that they could be changed in case of necessity according 
to the size of the horses. The saddle must be made in such a way 
that the trees, or panels, can be easily altered or repaired. It 
must have stuffed panels, so as to be used with or without a 
numnah (leather or felt), as in the mt saddle. The carbine 
bucket, shoe-cases (or shoe-case and saddle-bag), wallets, crupper 
and breast-plate, as of course stirrups and girths, must be securely 
fastened, so as to stand rough usage without the chance of be- 
coming detached. The intention is to reduce the weight on the 
horse’s back, the present British regulation saddle being too heavy. 
The hind fork being made to carry « heavy, tightly-packed valise, 
is thigher than necessary. The rider can sit firmly and well on 
No. 2 saddle. It must carry shoe-cases (or shoe-case off side, and 
saddle-bag near side), wallets, and carbine bucket, as in the present 
saddle, and the wallets must hold as much as the present pattern; 
it must carry a rolled cloak in front (same size as cloak sent as 
pattern), attached, as at present, by three straps. The same sized 
roll behind, also with three straps. The centre strap in each case 
must be able to be drawn very tight, so as as to bring the roll well 
up from the horse's withers, or back bone. Attention is drawn to 
the method of fastening the girths on the Belgian saddle, which 
has tadvantages. There must be means for attaching a crupper 
and breast-plate. The seat is a most essential point to consicer ; 
the rider should be able to sit well down in his seat, in the centre 
of the saddle, not pitched forward on his fork, or thrown back 
with his knees up (thereby losing all power and grip). The stirrups 
should be so hung that the ball of the rider’s foot, when the leg is 
hanging perpendicularly from the knee, gets a good and natural 
bearing onit. The articles to be carried in the wallets, shoe-cases 
(or saddle-bag and shoe-case), are not specified, as they may vary ; 
but they must be about the same size as in the present pattern ; 
the weight they will be required to carry is given. The saddle 
and straps attached should be lighter, if made sufficiently durable; 
finally, the price should be reasonable, 

It is intended that the total weight to be usually carried in 
marching order should be reduced to 16 stone 10 lb., but the saddle 
must be sufficiently strong to carry the extra weight detailed, as 
follows :—The rider, with arms, ammunition, accoutrements, <c., 
on him, 12 stone, 7 lb.; carbine, 6lb. 90z.; carbine bucket, off 
side, 2lb, 100z.; « cloak and cape rolled in front, 10 Ib. 3 oz.; 
a roll, same size and (if necessary) weight behind; wallets same 
size as at present, to carry, each, 61b. 7 oz.; nosebag, with corn, 
hung from the cantle, 12 Ib.; shoe-cases (or shoe-case and saddle- 
bag 14in. by 1lin.), each, 31b. 30z.; mess-tin over shoe-case, 1 lb. 
40z.; hay in nets over the wallets, 121b.; picketing gear, 3 lb. 

Having these requisites in view, the Saddlers’ Company have 
issued the following conditions, under which the competition will 
be conducted :— 

It is requisite that any new pattern of saddle should be capable 
of carrying the above, or a modification of the same equipment. 
Regulation saddles of the British and of several foreign armies and 
their equipments may be inspected at the Company’s Hall, 
141, Cheapside, London, daily, between the hours of ten and four. 
In awarding the premiums the following points will be con- 
sidered:—(1) Lightness; (2) strength; (3) durability; (4) general 
fitting for broad, ordinary, and narrow backs; (5) ventilation for 
horse’s back; (6) simplicity; (7) dimensions of seat for rider ; 
(8) cheapness; (9) easy fitting to horse’s back, Five judges will be 
appointed; two by the Saddlers’ Company and three by the 
authorities at the Horse Guards, with power to appoint experts 
from the cavalry and Indian services, Competitors to send their 

atterns to the Hall of the cn ag not later than 1st of October, 

873, with a distinguishing mark only and a corresponding mark 
in a sealed envelope containing the name and address of the com- 
petitor. These will not be opened until the judges have made 
their report. An explanatory statement should accompany each 

attern saddle, together with the price, as also at what price a 
ae number (say 100) could be furnished. The pattern sent will 
remain the property of the competitors. Care will be taken of 
them, and the carriage to and from London paid by the company; 
but the company will not hold tl lves r ible for loss or 
damage in transit or for their safety. Any communication to the 
company, or any member of it, disclosing the name of the com 
petitor, will disqualify such competitor from receiving ‘k premium, 








DeatuH or Dr. H. Bence Jones.—Our readers will be sorry to 
hear of the death of Dr. Bence Jones, He expired on the 20th 
inst., after a long and severe illness. He will be best known to 
our readers as secretary to the Royal Institution, and as the 
biographer of a But he was also consulting physician to 
St. George’s Hospital, and a member of many learned societies 
both at home and abroad, Dr, Bence Jones was the author of 
many valuable literary contributions to the advancement of 
science. 

MANCHESTER SCIENTIFIC AND MECHANICAL Soctety, — At a 

ting of the bers of the akove society, held on Wednesday 
evening, at the Trevelyan Hotel, Manchester, Mr. J, Shepherd in 
the chair, an interesting discussion, raised by Mr, M‘Naught, 
engineer, of Rochdale, took place on the limit in the expansion of 
steam. Mr. M‘Naught said he had long since come to the con- 
clusion that it was possible for the expansion of engines to be 
carried too far. When they had expanded steam to six times its 
volume they had got all out of it that would do them any good. 
He contended that there was no economy beyond this point 
because the back pressure not “a” lost its value but operated 
gainst any ical result. If they wanted to get more 
expansion they must enlarge their piston, and that would increase 
the prejudicial operation of the back pressure. Some members 
ex a do as to the correctness 1 Ba ple hts 
| theory, but it was thought it was a matter well w: ern: 
| tion, ’ During the several important gifts of books 
towards the proposed erence library of the society were 
announced, 
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RAILWAY MATTERS. 


James Duncan, a freight clerk in the service of the Great 
Eastern Railway Company, has been committed for collecting 
accounts due to the company, and appropriating the money. 
The solicitor who prosecuted informed the court that such frauds 
were becoming so serious as to demand severe measures, 


THE first sod of a new oC turned on Saturday at Little 
London, near Southport. The West Lancashire Railway, as it is 

will shorten the distance of Southport from the eastern 
side of the county and from Yorkshire by about nine miles. 
-It is a local undertaking, and has every promise of success. 

THE — of the Hoosac Tunnel in March, 1873, has been as 
follows :—Heading advanced from east end westward, 155ft. ; 
from west, eastward, 162ft. ; total extension of headings during 
March, 317ft. Total lengths opened to April 1, 22,793ft. ; re- 
maining to be opened, 2238ft., being 402ft. less than half a mile. 

A SOMEWHAT unusual accident occurred at Greenock railway 
station last week. An engine was being shunted into a siding, 
when the man in charge found himself unable to shut off the 
steam, and the result was that the engine ran over the parapet 
into the street. Though this occurred in an important thorough- 
on no person happened to be within reach of the engine at the 
ime. 

THE introduction of railways into Turkey has given rise to a 
new species of swindling. A few days since three men anda 
woman arrived at Karnubat, the men announcing themselves to be 
engineers in the employment of the Roumelian Railway Company. 
In passing through Aytos they signed a contract with a native for 
a quantity of railway sleepers, and managed to obtain from him a 
deposit of two Turkish liras as a guarantee that he would fulfil 
his contract, At Karnabat they succeeded in extracting a sum of 
£T.300 from one person and £T. 80.’ from another. Having filled 
their pockets so dexterously they just as cleverly disappeared 
without leaving the slightest trace behind them.—-Levant Times, 

A WHARNCLIFFE ting of the L hire and Yorkshire Rail- 
way Company was held on Wednesday at the Company’s offices, 
Manchester. Mr. Dugdale, the chairman, moved the approval of 
a bill, now before Parliament, to incorporate a company for making 
the Leeds, Castleford, and Pontefract Junction Railway. He 
explained that the line was projected by independent parties, but 
it would open a large coal field, and bring an increase of traffic to 
the Lancashire and Yorkshire system ; and powers would be taken 
to give this company the management and maintenance; though 
it found none of the capital. The line might, therefore, prove 
advantageous to the Lancashire and Yorkshire. Mr. Barnes, 
deputy chairman, seconded the resolution, which was passed 
nem. con. 

THE report of the directors of the Highland Company states 
the working expenses amounted to 43°48 per cent., as compared 
with 36°41 per cent. last year. The traffic receipts for the past 
half-year show an increase of £163. This result arises partly 
from the complete failure of the potato crop, and partly from the 
partial failure of the grain crops throughout the Highlands of 
Scotland last season. The tonnage conveyed showed a decrease 
of 6117 tons of potatoes and 2182 tons of grain. The correspond- 
ing period of last year showed the large increase of £17,667, so 
that, notwithstanding the failure of crops, the revenue is still 
above that of last year, while it is £17,830 above that of 1871. 
The ‘working expenses show an increase of £9255, The increased 
charge for coal alone amounted to £4648, which was equivalent to 
1 per cent. on the ordinary stock of the company. The works of 
the Sutherland and Caithness line are making rapid progress. 

Lievt.-COLONEL HUTCHINSON reports that the collision which 
occurred orf the 28th ult. at Irvine station, on the Glasgow and 
South-Western Railway, when a passenger train standing at the 
station was run into by a mineral engine, with a van attached to 
it, and by which five passengers were slightly injured, is attri- 
butable to very grave neglect of duty on the part of the driver 
Kelly, who approached Irvine station without exercising the most 
ordinary caution; and, notwithstanding this misconduct of Kelly’ 
the collision would in all probability have been prevented ha 
Dickson, the signalman at Eglinton Bank, attended to the five 
minutes’ interval rule, and not allowed Kelly to leave the branch 
till 8.7, This collision is one of that class which could hardly 
occur under a proper system of block-telegraph working. It would 
be desirable that the position of the up-distant signal at Irvine 
should be improved by placing it further from the station. 


AN extraordinary general meeting of the Caledonian Company 
was held in Glasgow on Friday for the purpose of receiving the 
report of the committee ge at the vast half-yearly meeting. 
The committee reported that the general managers of the three 
great Scotch companies were engaged in revising the rates for 
goods traffic, and some advances had been made, but the work was 
not yet completed. The committee had held meetings with the 
directors of the North British and Caledonian Companies, and had 
found that both boards were disposed to entertain favourably a 
proposal they had made for a division of the competitive traftic, 
and committees of the directors of both companies had been 
appointed with the view of a satisfactory arrangement for this 
purpose being made. The committee had, however, failed to 
induce either of the companies to withdraw any of the competing 
schemes now before Parliament. Mr. George Smith, in moving 
that the report be received and the committee reappointed, stated 
that he had gone over the accounts of the two companies to 
ascertain the result of the last six years’ fighting, and 
had prepared a return of their respective earnings. That return 
showed that in 1867 the revenue for the half-year ending in July 
was £1,501,000, while the revenue for the half-year ending January 
last amounted to £2,067,000, showing conclusively that they had 
an ample field which might be cultivated at a profit. The ave 
of the twelve half-years showed that the earnings had been in the 
proportion of 43°55 per cent. by the North British, and 56°45 per 
cent. by the Caledonian Company, and the percentages only varied 
about 14 per cent. ‘during the whole ouiel. The report of the 
committee was receiv 

THE vast and rapid extension of the American Railway system 
and the high charges, especially of western railroads, for transpor- 
tation, have for some time beeu causing dissatisfaction among the 
farmers of the Mississippi valley. The foundation of their com- 
plaint is that when they send corn to market the freight charges 
eat up all the profit. Me! also have constant disputes about 
passenger fares, and especially in Illinois and Iowa these contro- 
versies have for months past been carried on in the Legislatures 
and the Courts, and they are now forming the groundwork of a 
new political party there. This new party is a secret organisation 
of the agricultural interests and their ing connexions, the 
lodges being called ‘‘Granges.” Their object is to infl the 





NOTES AND MEMORANDA. 


THE water supplied to the city of Munich contains nitrate of 
potash. Professor A. Wagner states that the amount of water 
used by the city in one year, by the ordinary water pipes, contains 
saltpetre sufficient to make 18,106 cwt. of gunpowder. 


THE locomotive returns from fitty one railways in the United 
States for November, 1872, published in the Railroad Gazette, show 
an average expense of 22°13 cents per mile for each locomotive. 
2682 locomotives were employed, and they travelled a total distance 
of 6,958,616 miles, ; 

Proressor BorTcer states that ammonia-sulphate of iron, 
with suitable batteries, gives beautiful results in the electrical 
deposition 6 iron in thin films or thick plates, according to the 
process with double salts of iron descril by him about twenty- 
six years ago. This has proved of great practical value in the 
preservation of engraved copper-plates from wear in printing, by 
covering them with a thin film of this peculiarly hard, steel-like 
iron, 

Ir often becomes desirable to insert screws in plaster walls, 
without attaching them to any woodwork, but when we turn them 
in the plaster gives way and our effort is vain. And yet a screw may 
be inserted in plaster so as to hold light pictures, &c., very firmly. 
The best plan is to enlarge the hole to about twice the diameter of 
the screw. fill it with plaster of Paris, such as is issued for 
fastening the tops of lamps, Xc., and bed the screw in the soft 
plaster. When the plaster has set, the screw will be held very 
strongly. 


M. VIOLETTE communicates the fact, says the Journal of the 
Franklin lustitute, that he has succeeded in fusing platinum. 
The draught of the furnace employed was very onan Uy and the 
Hessian crucibles employed for the purpose, Fete lined with 
plumbago, were partially fused, The results of the experiments 
are stated as follows:—In a crucible of this kind, 50 grms. of 
platinum were placed, partly spongy and partly in fragments ; 
and after an hour’s stay in the furnace the crucible was with- 
drawn, and at the bottom there was found a perfectly melted 
button of platinum of the same weight. 


M. FIzEAU communicates to Zes Mondes the results of a series of 
very elaborate experiments made with a view to the most accurate 
determination of the velocity of light. The source of the ray was 
a jet of oxyhydric gas, and the distance between the two stations, 
as found by careful triangulation, was 33827 ‘1ft., with a probable 
error of 0°001. Six hundred and fifty satisfactory observations 
were made, the mean of which, multiplied by the index of refraction, 
1°0003, gives 185,368 miles per second as the velocity of light to an 
approximation of 0°003. This result agrees with that determined 
previously by Foucault, and also confirms the value of the parallax 
of the sun (8” 86) obtained by Leverier. M. Fizeau considers that, 
with stations separated a distance of 12 miles, the velocity of light 
could be determined to an approximation of 0°001. 


THE colonial Government of New Zealand offers the following 
incentives to enterprise, with a view to encourage certain colonial 
industries :—A bonus of £5000 for the production in New Zealand 
of 1000 tons weight of pig iron of marketable quality ; a bonus 
of £1000 for the production in New Zealand of 100 tons weight of 
marketable steel from magnetic or titaniferous iron sand or iron 
ore; a bonus of £2000 for the production of 250 tons of sugar 
manufactured from beetroot in New Zealand; a bonus of £2500 
for the production of 100 tons of printing paper, manufactured in 
New Zealand, by machinery ; ed bonus of is, per cwt. to be 
paid on cured fish, dry or pickled, exported from the colony for 
consumption abroad. The payments of the above bonuses are 
subject to certain conditions, and will be made on the certificate 
of an officer of the Government that the conditions applicable to 
each reward have been complied with. 


Mr. T. GAFFIELD, as the result of investigations upon the 
effect of the sun on glass, states the following conclusions :—If 
the glass has a greenish tint, the sun’s rays give it a golden 
colour, the blue tends to disappear. If the exposure is continued, 
the yellow colour increases, the glass becoming yellowish-brown, 
and finally violet. A white glass, containing no manganese, made 
with white sand, sodic, or potassic carbonate, and lime, assumes a 
yellowish cast in the sunlight with moderate rapidity. Glasses 
containing plumbic oxide do not appear to be affected by exposure 
to the sunlight. _Crystal,glasses, with a blueish cast, also do not 
appear to be aff rome coloured from yellowish-brown to 
violet-brown, by means of iron and manganese oxides, vary in 
colour according to the portions of the oxides present. Glasses 
coloured violet, by manganese, may be rendered colourless by 
heating in a muffle, but an exposure to the sun’s light restores the 
violet colour; an addition of 0°06 per cent. of lead prevents this 
phenomenon, however. 


THE presence of enormous coal beds in China seems to have 
been proved, by Richthofen and others, beyond doubt, and affords 
an interesting field for speculation as to the influence which 

ion of this civiliser must sooner or later exercise upon the 

Fature destiny of this exclusive nation. According to the most 
accurate estimates thus far pronounced, the Chinese coal fields 
extend over an area of 400,000 square miles, In the province of 
Hunan there is a coal field of 21,000 square miles; consisting of 
two distinct beds, one of them being bituminous and the other 
anthracite. The last named of these is readily available, con- 
veniently located for transportation by water, and equals in area 
the anthracite fields of Pennsylvania. In quality it is stated to 
compare favourably with the best anthracite known. Another 
rovince (Shausi), the coal area reaches the enormous figure of 
31,000 square miles, and at the present rate of consumption could 
itself supply the world for thousands of years. The veins are 
from 12ft. to 30ft, in thickness, and are most favourably located 
for mining. Besides these highly favourable natural facilities, the 
rovince is stated to p , in liate proximity to the coal 

s, exhaustless supplies of iron ore. 

Tue following account of the first meerschaum pipe has been 
vublished by Messrs, Pollak and ee manufacturers, in New 
fork :—In 1723 there lived in Pesth, the capital of Hungary, 
Karol Kowates, a shoemaker, whose ingenuity in cutting and 
carving on wood, &c,, brought him into contact with Count 

Andrassy, of the } t Prime Minister of Austria, with 
whom he became a favourite. The Count, on his return from a 
mission to Turkey, brought with him a large piece of whitish clay, 
which had been presented to him as a curiosity, on account of its 
extraordinarily light specitic gravity. It struck the shoemaker 
that, being porous, it must naturally be well adapted for pipe: 

as it would absorb the nicotine. The ex; ent was tried, an 

Karol cut a pipe for the Count, and one for himself. But in the 
it of bis trade he could not keep his hands clean, and 











elections and control _ atures so as the more successfully 
to fight the railroads and bring down charges, and in Iowa they 
even go so far as to propose putting in the field a candidate 
for Governor next autumn, The politicians look upon the move- 
ment with anxiety as threatening an upturning of the usual 
political organisations, and the railway managers view the situa- 
tion with some trepidation. The shares and bonds of these 
Western ony are nearly all owned in the Atlantic States or 
in Europe, so that there is very little home feeling for their de- 
fence. It costs three bushels of Western corn to lay down one at 
the seaboard, and hence the stories that are told of corn being 
burnt in the West for fuel can readily be believed. This feeling 
‘was to a certain extent the motive re ee Grant to 
recommend Congress to provide a cheap freight railway from the 


West to the seaboard, but Congress did nothing further than 
authorise a committee to inquire into the matter during the re- 
cess, and this failure to act has increased the dissatisfaction. The 
farmers are determined to make the railWays reduce their prices, 
wid this is the object of their mevement:: 7 Correspondent, 
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many a piece of sh ker's wax b hed to the pipe. 





MISCELLANEA, 


THE exportation of steam engines is increasing. The value in 
the first quarter of 1871 was £367,781 ; in the same period of 1872, 
£576,095 ; and in the last three months, £638,346. 

Tue declared value of telegraphic wire and apparatus connected 
therewith exported in the last three months was £106,227 ; in the 
corresponding period of the previous year only £29,859 

Tue “Legal Securities to Life at Sea,” is to be the subject of a 
paper at the Social Science Rooms, Adelphi, on Monday week, by 
Commander Wm. Dawson, R.N., when the chair will be taken by 
Mr. Edwin Chadwick, C.B. 

Patents have been taken out by Mons. Thuillier, of Desvers, 
near Boulogne, and Mons. Emile Gerard, engineer, of Boulogne, 
for a series of machines, jointly invented by them, for the 
manufacture of every description of cask and barrel by machinery. 


ALDERMAN BICKERTON, of Oldham, has been using Martin and Co.'s 
smoke doors for the last twenty months, and in the opinion of the 
Uldham Chronicle, with marked success. A special test of the 
apparatus was made last week by the health officer of the borough, 
and, according to the Chronicle, with very satisfactory results. 

TuE price of tickets of admission to the Vienna Exhibition 
will be as follows :—Scason tickets for gentlemen, 100 florins ; 
season tickets for ladies, 50 florins ; giving admission to the open- 
ing ceremonies and the distribution of prizes. Admission on the 
opening day, 25 florins ; admission daily, one florin. On Sundays 
half-weekly tickets admitted, charge five tlorins each, 

For several weeks, Mr. Box, C.E., of Dublin, has been survey- 
ing an extensive tract of bog in the vicinity of Killucan, with 
the view of selecting the place as a site for a peat fuel manufactory. 
The bog is in close proximity to the Midland Great Western 
Railway, and is a valuable site for the intended operations. Mr. 
Box will introduce his new and patent machinery in connection 
with the manufacture, 


Tue French Minister of Public Works has received a deputation 
of influential personages connected with the projected Channel 
Tunnel Company, which desired to urge upon the French Govern 
ment to accelerate the investigation necessary to obtain a con- 
cession. The Minister promised Lord Richard Grosvenor, one of 
the deputation, to submit their request at an early period to the 
Council of Ministers. 


MonTREAL is prepared to do its full share of the grain exporting 
this year, and has nine propellers, four of them new, to run to 
and from Chicago. If its business increases as it has done lately, 
that city will soon become the port of the —_ lake cities, so far 
at least as grain exports are concerned. his, however, is not 
“‘revolutionising the grain business,” as some may hastily 
conclude, for by far the largest = of the grain shipped from the 
Northwest is not exported at al 

Tue thickest armour plate yet rolled, being l4in. thick, was 
| tested on Friday at Portsmouth. It was bolted toa timber backing 
40in. in thickness, within a space of 20in. square. The fifth shot 
struck within the centre of the area within which the previous 
four shots had struck. Deflecting downwards, it carried away or 
rather cut out that portion of the facing of the plate which was 
squeezed up between the inner peripheries of the tirst four inden 
tations, and exposed the fine quality of the metal. 

THE report of the directors of the Demerara Company states 
that £25,000 of the original stock in the hands of the company was 
offered to the shareholders, and subscriptions for the whole amount 
were immediately received, and it has been allotted accordingly. 
In the meantime the premises at Georgetown have been extended 
to provide for the increasing traffic; the two new engines have 
arrived out and are at work, and considerable additions have been 
and are being made to the machinery and rolling stock. 


Sreps are being taken to have an exhibition of leather at North 
ampton, the principal place where the boot and shoe trade of this 
country is carried on. Already the applications for space have 
been so numerous and important that the committee find that the 
Town-hall will not be large enough for the exhibition, and it is 
proposed to erect a separate exhibition building. American ma- 
chinery is already on its way to this country for the purposes of 
this exhibition, and a large number of the leading inventors and 
manufacturers have already secured spaces for their exhibits. 


A very handsome and commodious building has just been opened 
in Doncaster as a new Corn Exchange. The covered market which 
has hitherto answered the purposes of a corn market has for 
some years been very inadequate to the increased require 
ments of the trade there; and the new building is intended to give 
every possible accommodation to farmers, factors, merchants, and 
others attending this important market. It has been built by the 
Corporation of Doncaster, at a total cost of about £25,000. Mr. 
Watkins, of Lincoln, is the architect, 

THE annual report of the Metropolitan Board of Works was 
issued on Tuesday. It states that during the past year the work 
of connecting the main and local sewers draining the low-lying 
districts on the north side of the Thames, principlly in the City 
and its neighbourhood, with the northern low level intercepting 
sewer, has been further proceeded with. Various plans and sug- 
gestions have also been submitted to the board during the year 
with reference to the important question of sewer ventilation, 
but, upon examination, they were found to contain no new features 
of value. With respect to the Victoria Embankment the report 
states that the fence in front of the Inner and Middle Temples is 
contracted for at the sum of £7006, and is to consist of ornamental 
iron railings upon a dwarf wall of Portland stone with a return 
wall of Portland stone lft. high along the western side of the 
Temple. 

Proressork ABEL, of the Royal Arsenal, Woolwich; Lieu- 
tenant Colonel Stotherd, R.E., and Lieutenant Hall, were present, 
in behalf of the War-office, at some interesting experiments at 
Alderley, Cheshire, on Friday evening, with the electric light 
Mr. Wilde has patented a combination of apparatus by which the 
electric light can be employed to illuminate the path of sea-going 
steamers, or light up the linés of ships or fortifications of an 
enemy ; and the light was exhibited to the above-named gentle 
man at his private residence. The principle of the apparatus is 
an electro or magnetic induction machine, which solves the pre 
blem of producing electricity at a continuous rate and in uniform 
quantity, while it neutralises the influence of the current. A 
simple apparatus regulates the carbons, and the light thus pro 
duced is intensitied by passing through a catadioptric holophote, 
which moves on pivots, and condenses the rays, producing a 
far-reaching beam of great intensity. 

WITHIN the last few days a somewhat important series of trials 
to raise sunken bodies by means of improved kinds of inflated 

t has taken place at the Victoria ks, under the sanction 











The clay, however, instead of ming a dirty apy , as 
was naturally to be expected, when Karol wiped it off, received, 
wherever the wax had touched, a clear brown polish, instead of 
the dull white it previously had. Attributing this change in the 
tint to the proper source, he waxed the whole surface, and, 
polishing the pi ked it, and noticed how admirably and 








pe again, 
beautifully it coloured ; also, how much more sweetly the pipe | 


smoked after being waxed. Karol had struck the — ms | 
philosopher's stone ; and other noblemen, hearing of the wonderfu 
properties of this singular species of clay, imported it in consider- 
able quantities for the manufacture of pipes. The natural scarcity 
of this much esteemed article, and the great cost of importation, 
in thove days of limited facilities for transportation rendered its 
use exclusively confined to the richest European noblemen, until 
1830, when it became a more general article of trade. The first 
meersshaum pipe made by Karol Kowates has been preserved in 
the museum of Pesth, which, by the way, was the hative city of 
Mr, Pollak, sen: 


of the engineer of the Dock Company. It is understood that 
experiments on a larger scale will soon be made by the inventor, 
Mr. Pullar, at one of the principal ports. The idea of using 
inflated machines is not new, but hitherto, whether in conse- 
quence of the deficient strength of the pontoon, or the imperfect 
arrangement of the air and relief valves, but little success has 
| attended the efforts to make such implements worthy of general 
notice. In the present case an iron body weighing seven tons was 
brought to the surface by a single pontoon, the latter having been 
| inflated by means of an inlet pipe and a small air machine worked 
| by hand from the surface of the water. When a sunken ship 
| would have to be raised, several pontoons, to be placed at different 
parts of the vessel, would, of course, have to be employed. The 
pontoons ean be attached to any body which is at a depth to 
which divers can descend. They seem to be in every sense port- 
| able, so as to admit of their béing tapidly taken from any peint + 
i the scene of a wreek, —Sutt 
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THIRTY-FIVE TON DOUBLE-ACTING STEAM HAMMER, AT WOOLWICH ARSENAL. 


MESSRS, WILSON, ENGINEERS, PATRICROFT, MANCHESTER, he 


(For description see page 248 ) 


TTT ToT 
rei 


uM 


i | 
Vh i 


aa r= 
ee a Sd 


as Aer i 


) 
amr llli 
SD 


TOTO. TOUTOTORTTETTTAN | TUETTVNT 
VUMADOLE] COUN LOSE EE | CEE 











| L fi | 
Mat Miyut! 











FRONT ELEVATION END ELEVAT/UN 





Aprit 25, 1873. 


THE ENGINEER 





253 





FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 


PARIS.—Madame Borvegav, Rue dela 
BERLIN.—Messrs. A. Asuer and Co., 11, 
VIENNA,—Mesers. Gzrovp and Co. 
LEIPSIC.—ALPHONSE 7 

_ NEW YORK.—Wiiier and Rooens, 47, Nassau-street. 


den Linden. 








TO OORBRESFONDENTS. 

*,* We cannot undertake to return drawings or manuscripts ; we 

*,* In order to avoid trouble cenfiaaien, oe ted 8 wecimnnyg % 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
ee eens oF © tees aunties See exes ae 
writer to himself, and bearing a 2d. postage , in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

M. G.-— We are unable to obtain the address you require. 

R. L. G. F.—We can give you no opinion unless you supply us with a brief 
description and sketch of the invention ; of course in con, 

R. G.— The best arrangement is to make the area of the piston almost equal 
to that of the bridge space for the exhaust under valve, If the piston is 
larger than this, the valve is liable to lift from its heat. 
pensation can be made perfect. 

J. L.—We are not aware that any experiments have ever been made to aacer- 
tain the increase in strength following on the use of Galloway tubes. There 
is certainly no formula for solving the question, which is one of some in- 
terest. Of course, a great deal depends on how the tubes are disposed. 
Possibly Mr. Galloway will throw some light on the subject. 


0 piston com- 





RICE POLISHING MACHINES. 


(To the Bditor of the Engineer.) 
Sir,—We shall be glad if any of your readers can tell us who are the 
makers of machines for polishing rice. Rice. 





MACKENZIE BLOWERS. 
(To the Editor of the Engineer.) 

Sir,—Can any of your numerous subscribers kindly inform us who are 
the makers of the “Ellis Mackenzie Patent Blowing Machine,” and 
where one can be seen at work in England ? X. ¥. Z. 

Lincoln, 22nd April, 1873. 

TUCK’S PACKING. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your readers give me the name and address of a 
maker of machines for rolling Tuck’s packing? If so, I should esteem it 
a favour. Z. X. 

23rd April, 1873. 








SMALL LATHES. 
(To the Editor of the Bngineer.) 

Srr,—Can any of your numerous readers or correspondents furnish the 
address of a maker of small lathes about 2}in. centres, bed about 24in. 
long, the whole to be easily fixed on top of a table and driven by foot? 

23rd April, 1873. J. McR, 





RITTINGER’S PATENT PUMPS. 
(To the Editor of the Engineer.) 

Sir,—Would any correspondent kindly inform us, through the medium 
of your valuable paper, if there are any steam pumps made in England 
for —- drainage purposes called ‘* Rittinger’s ” patent, and if so the 
name of the manufacturers? N. M. anv Co, 

Birmingham, 23rd April, 1873. 
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JUSTUS LIEBIG, 


THE great chemist who from the world in death 
on Fri moe hPa ugh not an advanced old age, 
filled so remarkable a position in the domains of chemistry 
that it would be failure of did we allow the occa- 
sion to go by without some short obituary notice. Justus 
Liebig is the name under which the chemist achieved 
his most remarkable discoveries, an 


by which 
to know him, th not oblivions of the fact that Licbig 
the sentiment of contemning the 


himself did not 





baronial dignity proffered and accepted, a sentiment which, 
morally — will often be found to resolve itself into 
pride after 

A week only has by since Liebig’s death, yet in the 
interim, not scienti — alone, but representatives 
of the general periodical press, have felt themselves im- 
see: by some indefinable influence to make a passing re- 
erence to the event. In this may be recognised a pleasing 
sign of the change undergone in public opinion as regards 
the topics deemed worthy of its regards. Ne per files 
need not be examined ugh many years back in quest 
of a time when the death of a German chemist would not 
have been deemed worthy of notice, much less of comment, 
in an English general newspaper, and above all during the 
tas ge: season. Now, however, as in the case of 

‘araday’s decease, the general press awarded an almost 
universal tribute of In the case of Faraday much 
of this popular ition was, rightly or wrongly, attri- 
butable to a certain amiability of character, a rare combina- 
tion of quick-perceptiveness, with a child-like simplicity of 
manner, a natural courtly , equally removed from 
both arrogance or social fumility. The resultant of 
this rare moral composition was, in Faraday’s case, 
an amiable cast of character, which, in despite of 
a certain reserve, commended Faraday to a stranger at 
once, making him liked universally. Notexactly this wise 
can it be pronounced of the great master genius so recently 

away from amongst us; and in affirming this do we 
only make the world’s tribute to Liebig’s chemical genius 
more apparent, 

It is not in many cases easy or even possible to explain 
the causes of popular sentiment in favour of certain indi- 
viduals beyond the sphere in which they are personally 
known. In illustration of this may be cited the scant 
popular justice awarded to the late Dr. Young, who, 
> wah contemporary with Davy, and who in the opinion 
of many, owned a genius of equal originality with 
that of Davy, while of assuredly greater scope of 
purview and extent of range, has barely won a popular 
memory, life, and achievements, As regards Liebig, 
it is more easy to explain the causes of popular 
regard. Liebig, more than any other philosopher, 
whether in or out of the domains of chemistry, con- 
tributed to bridge over the chasm which so long con- 
tinued to lie between men of pure speculation and men of 
practice. Liebig, more than any other philosopher whom 
we can at present call to mind, demonstrated the oft incul- 
cated but much forgotten fact that what is called pure 
science, may any day become applied science, whence it 
follows that between the man of speculation and him of 
application there is not imposed, by the nature of things, 
any abiding chasm. 

Humboldt, in his Cosmos, speaking of American tropical 
forests, has aptly and poetically remarked that sciences 
have their broad aspects—their gg Apply- 
ing the dictum to the science of botany, Humboldt 
makes his reader understand that when a botanist 
takes a first view of a tropical forest, and long before 
he has applied the formal rules of art, his eye 
will mark some prominent aspect, some physiognomy 
either of colour or of form, which strikes a key note 
in his mind, one with which every subsequent revelation 
effected by application of systematised botany is sure to 
correspond. The most prominent quality—the physiog- 
nomy of Liebig’s scientific nature was the affinity of 
it with the hidden springs of vital forces, Chemistry 
is a wide science—rather, it should be said, a boundless 
science. In its regions are many various qualities, 
alliances, tendencies, grounds congenial to the exercise of 
numerous and widely-separated faculties, Between that 
part of chemistry, for instance, which deals with the im- 
ponderables—which treats of light, heat, and electyicity— 
which involves speculations relative to the laws of crystal- 
lisation, which determines generally the qualities of 
matter void of the quality—whatever this may be—of life, 
and the department of chemistry known as organic, having 
for its chief. object the investigation of those mist- 
enshrouded regions where chemical and vital forces so 
nearly join hands, that no one can affirm for certain the 

int at which the one begins and the other ends; the dif- 
erence is very great. Two distinct sciences are rather 
suggested than opposite provinces of one and the same 
science. The tendency of Liebig’s mind was in the direc- 
tion of organic and vital chemistry. Thus, it shows itself 
—to speak chemically—in a condition of opposite polarity 
to the mind of Faraday, in which there was no predilec- 
tion towards this department. The fact is so well 
attested, that, but for purposes of ing record, 
it need not be mentioned here, that scientific speculations 
on the field of vitality have in times gone by led to results 
in respect of which the greatest certainty achieved was the 
knowledge of all being uncertain. Whatever objection 
may be legitimately raised against many speculations 
flowing out of Liebigian organic analysis, it is the 
merit of this beautiful system that the purely chemical 
facts involved are unimpeachable. If error there be, 
it must be error of mental speculation, not of physical 
experiment. There can be no doubt as to the paramount 
claim of Liebig to be considered the founder of reliable 
ultimate organic analysis, Posterity will affirm this judg- 
ment, unreservedly ratifying it without qualification by 
the depreciatory remark hitherto sometimes made, that 
Liebigian ultimate organic analysis wholly depends on the 
discovery—or rather invention—by its originator, of that 
small but, to chemists, well-known instrument the potash 
bulbs, This remark is not less ungracious than unjust. 
True it is that Liebig had the faculty in a very marked 
degree of combining simplicity with efficiency in his 
aj us, Witness, for example, his distillation tube—a 

of such universal joyment now in laboratories that 
the wonder is chemists could ever have done without it—an 
apparatus simple ex 
thought of Toes Lie 
importance to instrumental aids than had been usual with | 
chemists, well ing that istry, to be worthy 
its name, shi from 
ment, In his familiar letters on chemistry this bent of 





, but still one that no one had | 
ig himself attached a higher | 


to last a science of experi- | the rin 


Liebig’s mind is well illustrated by the curious reference 
made to the undeniable fact that but for platinum, glass, 
cork, and caoutchouc, the science of organic chemistry 
could never have been developed. 

The career of a public man’s life is often moulded 
and determined by his first public act—this often a matter 
of accident. Liebig at the age of 20, and in the year 1823, 
initiated his long and brilliant chemical career by some 
masterly investigations on the fulminates. This naturally 
led him on to consideration of those complex bodies the 
cyanides, Cyanogen, as chemists well understand, sup- 
— the first example of a compound body acting so much: 
ike a simple y that the term compound radical 
was applied to individualise and c rise it. 
Organic chemistry has revealed a multitude of such 
compound radials now, but in tracing the history of their 
development cyanogen will always be ised as form- 
ing their avenue of approach. Once launched on the ovean 
of chemical inquiry in the direction of the realms of 
organic life, Liebig remained faithful to his first inspira- 
tion. Throughout life he had little to do with inorganic 
chemistry, that field not being congenial to his tastes. 
Established at the petty University of Giessen—an uni- 
versity which had previously only been too well known 
here for the facility with which it granted spurious non- 
residential medical doctorates—Liebig elevated the che- 
mical department of it to a rank and fame that it is not too 
much to affirm no other university had equalled or, by 
many grades, approached. For a period of ten years, 
between 1840 and 1850, to study chemistry at Giessen 
became amongst aspirant chemists, more than a custom—a 
fashion. Taking into account Liebig’s predilection for 
organic chemistry, the result of his instruction may be 
easily divined. That his pupils should have turned out 
more thoroughly grounded in one part of chemistry than 
another was inevitable. Wherever and with whomsoever 
they had studied, a parallel, if not a similar result, would 
have eventuated. 

Whilst it would be hard to exceed our own measure of 
respect for Liebig as a chemist, or of our appreciation of 
much of suostiedl import that his teaching achieved, 
we quite participate in the regrets of Mitscherlich, that the 
study of organic chemistry has of late years so completely 
dominated over the other departments of that science. 
Here, however, again is recognisable a proof of the enormous 
influence which Liebig commanded. It is curious to note 
that although we English have our chemists of transcendent 
genius—men with some of whom the Germans themselves 
woukbnot claim equality for Liebig any more than they 
would clitim equality for Goethe with Shakspeare—yet 

ye mever originated what painters call a school. 
Lie done this; a fact in itself remarkable, and which 
establishes’ for him a separate niche in the chemical Wal- 
halla. 


ECONOMISATION OF SMALL @OAL AND DUST. 

Tuat there is a vast amount of edal reduced by the 
processes of “ hewing and getting” toa statésso broken, or 
even pulverulent, as to be hitherto not worth bringing to 
bank, much less carrying to any distance for Hiuel, 
produced in our collieries, is beyond doubt. Much, of 
this—especially in damp or sulphurous seams—must as & 
measure of safety and convenience of working be raised 
to the surface ; in dry seams, however, vast quantities are 
left behind after the seams are quite cut out. We have 
seen old rolling ways, extending for miles, ankle deep in 
dry coal dust, the result of mere droppings during long 
years of work. In old days, and not very unfrequently 
even still, we see huge heaps of coal dust and carbonaceous 
stone on fire, and slowly wasting away. Besides al! 
this there are numberless seams, so thin or so sub- 
divided by bands of shale as uot to be worth working fui 
vendable coal. Now we ask our pyrotechnic and gas 
engineers is it not possible, by the help of science and co- 
operation, to turn to account those wasted fractions of our 
national stock of fuel ! 

Fuel has always been dear in Berlin. About two years 
ago it was stated in German technical journals of good 
authority, that combustible gas, well suited for fuel, though 
not for illumination, could be produced in that city from 
Prussian brown coal—an inferior lignite—and that 300) 
cubic feet of such gas was equal in heating power to a ton 
of best bituminous coal, and that such gas could be sold in 
Berlin at five pence per 1000 cubic feet, the heating power of 
which, as comps with the cost of coal, would be then 
worth 4s. 6d. We must assume that this calculation 
made no allowance for the capital to be invested in 
plant, nor in the large mains lee the conveyance and 
distribution of this gaseous fuel. Still it is plain 
that if this estimate be even approximately correct, 
a much better and more valuable gas fuel must be pro- 
ducable from our coal dust; and, so far as production alone 

oes, at a not dearer rate per 1000 cubic feet than the gas 
rom lignite. Would it not, then, be practicable to establis! 
great gas producers at the most suitable points in severa! 
of our coal districts to use up on the spot the hitherto 
wasted coal dust and combustible shales, and to convey the 
gaseous fuel so —= under uae ~h brick dry —. 
or in la i pottery, as the cheapest conduits—to 
distant Solabe, whens it could be made available for manu- 
facturing purposes! 

Coal gas fcr illuminating purposes is already conveyed in 
iron mains for miles, and the limit of distance has not been 
approached. The pressure needed for illuminating is 
much greater than would be required for gas fuel, which 
should travel slowly in mains of capacity and under 
small pressure,so as to minimise the capital to be invested in 
the conduits by the use of brick or baked clay, and also to 
reduce the loss by leakage. 

The danger of accidental explosion in the mains carry- 
ing away for use this gaseous fuel would probably be but 
small, and the means for vention, as well as for ob- 
viating any serious results, should such an explosion occur, 


——: vious, 
e are sanguine mn to think that Birmingham, and 
a around it, might thus be supplied with 
gas fuel enough to produce all their steam power for many 
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years to come from the crumbs of waste coal still to be had 
in the Staffordshire coal-fields, At any rate, far less fea- 
sible projects have been made the objects of that co-opera- 
tion and skill that could easily put this to the test of 
practice. 

NON-COMPOUND MARINE ENGINES, 

For some years we haye persistently pointed out that 
the economical results obtained at sea with compound 
engines were not due to the fact that the engines were 
compounded, but solely to the use of high pressures and a 
fair amount of expansion. Experience , proved that a 
pressure of about 60 Ib. is the highest that it is advisable 
to use at sea, because no boiler which is safe with higher 
pressures has as yet established for itself a character mod 
will warrant its general adoption on board ship. It has 
been abundantly shown that 60 Ib, steam cannot be expanded 
with advantage much more than five times. A ratio of 
expansion of six to even ten times has been tried with this 
boiler pressure without any benefit as regards saving in 
fuel, and with a direct loss as regards the increased size and 
weight of engine required. Bearing these facts in mind— 
and they are facts, as proved by hundreds of engine-room 
log-books—we have over and over agait: asserted in these 
pages that just as good results can be obtained from non- 
compounded marine engines as from compound marine 
engines, if only the makers will design their engines with 
due regard to the necessity for strength of parts, and will 
take proper care to proportion and set the propeller pro- 
perly. In the face of all this, the building of compound 
engines has progressed apace, and we have not been back- 
ward in illustrating and describing the best compound 
engines made by the most eminent firms. We feel certain, 
however, that the compound engine is used now only because 
it is the fashion to use it, It is essential to its permanent 
success that boilers should be worked at sea with pressures 
of at least 120 Ib. on the square inch, rendering a ten-fold 
expansion possible. But such boilers, and the engines 
which will suit them, will be found very different machines 
from the ordinary modern compound engine. They will 
be found to require extremely delicate manipulation to get 
a first-class result out of them commensurate with their 
cost and the perfection of design and workmanship which 
they must possess. Whether such engines will ever meet 
with fair treatment, or be popular with sea-going engineers, 
time alone can prove. Meanwhile, we hold to our opinion 
that compounding is unnecessary, and a source of direct 
loss, while the available practical pressures and rates of 
expansion are retained. For along period we have stood 
almost alone and unsupported. Our views have been de- 
nounced as old-fashioned, and we have been accused of 
holding opinions subversive of true At last, 
however, the tide begins to turn, and we have no little 
pleasure in calling the attention of our readers to the fact 
that the Montreal Ocean Steamship Company (the Allan 
line) have determined to give a fair trial to high-pressure 
steam expanded in one ‘lei. 

The first ship engined on the new system 1s the Circas- 
sian, which left Greenock on Saturday, and reached the 
Mersey on Monday night. The keel of the Circassian was 
laid about two years ago, by Messrs. Robert Steele and 
Co., of Greenock. The engines are by Messrs, Rankin and 
Blackmore, and it is with the engines we have most to do, 
but in order to show that the experiment, if experiment it 
can be called, is being tried on no small scale, we give the 
following particulars of the ship’s dimensions :—Her gross 
tonnage is 3211 tons; she is 375ft. long between perpen- 
diculars, and 395ft. long over all, with a beam of 40ft. 2in. 
Her engines are nominally of 500-horse power ; they have 
two cylinders only, fitted with Spencer and Inglis’ im- 
proved Corliss valve gear. The cylinders are 68in. dia- 
meter, and 4ft. stroke, steam jacketed throughout. The 
pressure at which they will work is 651b. to the square 
inch, and the ratio of expansion is six times, or about the 
most economical which it is possible to use with steam of 
the given pressure. The valve gear is such, however, that 
they can be made to work with a pressure of but two or 
three pounds above a vacuum—a point of considerable 
advantage for manceuvring in harbour with steam down. 
The engines are of the steam-hammer type. 

The vessel sailed for Quebec yesterday, we believe, 
and her voyages will be watched with much interest. 
We have of course no means as yet of saying from experi- 
ence what the results obtained will be, but we feel every 
confidence that they will be excellent On the voyage round 
from Greenock to the Mersey, the engines gave complete 
satisfaction to those on board, and the trip, short as it was, 
demonstrated the possibility, so keenly disputed, of working 
large marine engines with high pressures, and an early cut 
off, without the use of a compounding cylinder. 





THE ROYAL SOCIETY. 


At the meeting on Thursday, March the 20th, Mr. George 
Busk, vice-president, in the chair, a paper ‘‘On the Distribution 
of the Invertebrata in Relation to the Theory of Evolution,” by 
Dr. D, Macdonald, was read. The author holds that those who 
believe in the hypothesis of development of higher from lower 
animals will find it incumbent upon them, if they wish to derive 
the vertebrata from pre-existing invertebrata, to trace the line of 
descent from the protozoa to the mollusca proper. Others, such 
as the entozoa, appertain severally to separate series, and what- 
ever may happen by and by it requires a considerable stretch of 
imagination to derive any single form in the present fauna of the 
clobe from any of them. The very perfection of organisation of 
the articulata, as it were, preclude their evolution into any other 
existing type. To use a common — they may be said to lead 
uowhere, though they may easil traced back to their possible 
origin in the protozoa. author has established a novel classifi- 
vation of a whole sub-kingdom of animals. Physiologically he 
divides the protozoa into those which are sitic and those which 
are not, thus presenting tothe eye at a dade dene the relationships 
existing among the members of that sub-kingdom in a manner that 
would getvenstinlastte ty phmemieniineto sins cre- 
ation of every species. Passing the ng types of the 
protozs in review it is found that but one family is essentially 
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through the general surface of their bodies, This may take place 
indirectly through a more or less consistent investing substance, or 
directly through the pores, foramina, or fenestrations of the cal- 
careous or siliceous capsules protecting the contained bodies. 
Sometimes solid food is eaten by beings without mouths. They 
peer d open their bodies at any part of the surface most conve- 
niently situated. 

The next paper read was one by Dr. Bastian, ‘‘ On the Tempera- 
ture at which Bacteria, Vibriones, and their supposed Germs are 


Killed, when Immersed in Fluids or Exposed to Heat in a Moist | 


State.” The question of spontaneous generation is not a new one. 
The subject has been discussed for more than a century, and the 
view of spontaneous generation has been vigorously taken up by 
the author. He found that the killing point of living organisms 
which make watcr turbid lies between 120 deg. and 140 deg. Fah. 
The particulars of 103 experiments are tabulated. It may be safely 
concluded (says Dr. Bastian) that bacteria, vibriones, and their 
supposed — are either actually killed, or else completely 
deprived of their powers of +: em after a brief exposure 
to the temperature of 150 deg. Fah. 

The last paper read was one by Mr. E. J. Routh, “On some 
New Theorems on the Motion of a Body about a Fixed Point.” 
The author enumerates a ber of th , the result of using 
the spherical ellipse in a general manner in connection with the 
motion of a rigid body moving about a fixed point under the action 
of force. Poinsot constructs this same motion by means of an 
ellipsoid which has its centre at the fixed point and rolls in a fixed 
plane. In this manner the relations of the invariable line and the 
instantaneous axis to each other and to the other parts of the 
body may be found by solid geometry. In many cases these rela- 
tions are merely translations into the language of solid geometry 
of certain properties of the spherical ellipse. The author, as just 
stated, makes use of this in a general manner. 

At the meeting on March the 27th, Sir George Biddell Airy, 
a, in the chair, the Bakerian lecture was delivered. by the 

1 of Rosse. The subject matter comprised the experiences of 
several years. The radiation of heat from the moon was observed 
by means of reflectors having thermo-piles in their foci ; and Lord 
Rosse has endeavoured to ascertain by experiment the difference 
between the radiation of the new and the full moon. The heating 
effect produced on his apparatus by the full moon on its being 
turned from an adjacent part of the sky towards the moon at 
full, was equal to that which would result were the moon and sky 
respectively replaced by two blackened tin vessels of hot water, 
the apparent diameters of which are equal to that of the moon, 
and the temperatures of which differ by nearly 200 deg. Fah. 
The author leaves it to others to form the best estimate they can 
of the allowance which should be made for the ore inferiority 
in emissive power of the lunar surface to that of lamp-black, 
which is the most powerful radiator known, and surpasses polished 
metal in the proportion of 100 to 14. The question as toa tant 
heat emanating from the interior of the moon, he is inclined to 
answer in the negative. The observations made at Birr Castle 
were first corrected for change of the moon’s distance from the 
place of observation, and change of phase during the continuance 
of each night’s work; and thus a curve, the ordinates of which 
represented the scale readings, and the abscisse of which repre- 
sented the corresponding altitudes, was obtained for each night’s 
work. By combining all these, a single curve and table for re- 
ducing all the observations to the same zenith distance was 
obtained, which proved to be nearly, but not quite, the same as 
that found by Professor Seidel for the light of the stars. By em- 
ploying the tables thus deduced, and reducing the heat-determina- 
ions obtained on the various nights for change of distance of the 
sun, a more accurate phase-curve was deduced, indicating a more 
rapid increase of the radiant heat on approaching full moon than 
was given by the formula previously employed, but still not so 
much as Professor Zillner gives for the moon’s light. From a 
series of simultaneous measurements of the moon’s heat and light 
at intervals during the partial eclipse of November 14, 1872, when 
clouds did not interfere, it was found that the heat and light 
diminish pearly if not quite proportionately ; the minimum for 
both occurring at or very near the middle of the eclipse, when 
they were reduced to about half their amounts before and after 
contact with the penumbra. 

It was proposed by the Earl of Rosse, and seconded by Dr. 
Sharpey, ‘That the best thanks of the Royal Society be given 
to Dr. Bence Jones for his munificent present of a bust of Faraday, 
which was exhibited at the meeting.” 

At the meeting on Thursday, April the 3rd, Dr. Sharpey, vice- 
president, in the chair, Mr. Schafer communicated a paper on the 

‘ Structure of Striped Muscular Fibre.” He described it to con- 
sist of a ground substance, and of a vast number of minute rod- 
like particles, or muscle rods, not unlike dumb bells in shape. 
He is inclined to regard the former as the true contractile part, 
and thinks that it may be allied in nature to ordinary protoplasm; 
the rods, on the other hand, being elastic structures, and merely 
serving to restore the fibre to its original length. 

The next paper read was a note on the ‘“‘Synthesis of Marsh 
Gas and Formic Acid, and on the Electric Decomposition of Car- 
bonic Oxide,” by Sir B. C. Brodie. In the course of experiments 
on this subject the author found that, when pure and dry car- 
bonic oxide is circulated through the induction-tube, and there 
subinitted to the action of electricity, a decomposition of the gas 
occurs, attended with a gradual and regular contraction, which, in 
those experiments, occurred at the regular rate of about five cubic 
centimes in an hour, carbonic acid is formed, and simultaneously 
with its formation a solid deposit may be observed in the induction 
tube, consisting of what the author terms an homologous series of 
oxycarbons, 

The last paper read was “‘ On an Air Battery,” by Dr. Gladstone 
and Mr. Tribe. This galvanic battery is founded on a reaction, 
brought under the notice of the Royal Society last spring, by the 
same authors. Its action depends on a continuous supply of 
oxygen, of which an unlimi amount can be derived from the 
ee To facilitate the contact of a large quantity with 
the silver and the dissolved salt that are used the silver plate is 
horizontally arranged just under the surface of the liquid : in the 
cell; in fact, it is converted into a silver tray, full of crystals of 
the same metal, which arise in projections to the surface. The 
upper plate lies under it, — by a piece of muslin. The 
pi of the copper-plate, from a little above the liquid to 
the bend, is varnished. Holes are made in the silver tray with a 
view of shortening the communication between the air-surface and 
= copper-plate and of facilitating the movements of the salt in 
solution. 














THE SOCIETY OF TELEGRAPH ENGINEERS. 


Ar the meeting held on Wednesday, March 26th, Mr. Latimer 
Clark, vice-president, in the chair, a ” sent by Professor 
Fleming Jenkin, F.R.S., was read. It described a method of 
testing lengths of highly insulated wire. It is well known that 
the insulation resistance of a cable can be measured by observing 
on the electrometer the gradual fall of potential, occurring when 
the conductor, after essigy gre charged by a voltaic battery, has 
been disconnected from battery and left in connection with 
one quadrant of the electrometer, the other quadrant being to 
earth. This method has the serious defect that with high insula- 
tion resistance the differences between the potential to which the 
battery employed c' the conductor, and the potential to 
which the conductor f 
when that time (in seconds) is short. The author’ 


8 modification 
has the effect of the delicacy and of the test, 


deflections ble mark on the scale, but 
from what may be called the inferreil sero, an point, 
many thousand divisions to the right or left of the 
eetual scale, The whole potetitials are thett represented by thow- 


. | the whole 1 


in a certain time, are extremely small | 


the scale so that the 


‘ sands of divisions instead of hundreds, the fall is measured in 
hundreds instead of tens, and, by a proper choice of the inferred 
| zero, may be made for each class of cable to extend over nearly 
of theactual scale. One quadrant is pes yy 
| connected with one pole of a battery the other pole of which is to 
earth, The second quadrant is connected with the conductor of 
| the cable to be tested, and is charged along with the conductor to 
| the same potential as the first quadrant by a short contact with 
| the same pole of the same battery. When this short contact is 
first broken the two quadrants are at the same potential. The 
| potential of the quadrant connected with the cable will fall, in 
consequence of the leakage through the insulating sheath of the 
cable, but the potential of the second quadrant will remain un- 
changed during the experiment, the spot of light will move from 
its first undeflected position, which may be termed the actual zero, 
towards one end of the scale. If it be assumed that the sensibility 
of the electrometer is such as to give a deflection of 100 divisions 
for one cell, and that the cable is charged with 100 cells ; then, as 
soon as the potential has fallen 1 per cent., a deflection of 100 
divisions will be observed on the scale; by the time the potential 
has fallen 4 per cent., the deflection will be equal to 400 divisions. 
What is termed the ‘‘inferred zero” is the final reading which 
would be obtained if the cable and its quadrant were wholly dis- 
charged while the other quadrant remained fully charged to the 
maximum potential. This would amount to 10,000 in the above 
example. The inferred zero cannot be directly observed, but is 
obtained with great acc by using resistance coils to sub- 
divide the potential of the battery. The two poles of the battery 
are constantly joined through a high resistance with convenient 
subdivisions ; the electrometer 4. given by any convenient 
fraction of the maximum potential is thus obtained in a well- 
known manner, and the inferred zero is given by a simple multi- 
plication. The advantages of this mode of testing, as compared 
with the common electrometer, are said to be increased delicacy 
and accuracy. The delicacy of the test may be increased ad 
libitum by increasing the electro-motive force of the battery, the 
sénsitiveness of the instrument, and the length of time. When 
compared with any galvanometric method it has other advantages. 
The absence of any magnet in the electrometer allows the test to 
be made while machinery is in motion. Currents, which from 
various causes are induced in the cable, causing irregular deflec- 
tions on the galvanometer, are unperceived on the electrometer. 
Short coils of high insulation resistance, which would show no 
sensible leakage on the galvanometer, are easily tested by the new 
system ; and last, not least, several coils or cables can be tested at 
one time with a saving of labour. The distributor is used for this 
purpose. One coil is attached to each terminal, each coil is elec- 
trified in successicn, and then detached from the quadrant until a 
few seconds before the reading is required. In this way long tests 
of electrification can be made on, say, five coils in one-fifth of the 
time required for galvanometer tests. At Millwall three cables 
were tested at one time, obtaining a complete separate series of 
tests for each cable. The labour of reducing the tests to resistance 
per knot is small, and the inferred zero of the electrometer is 
much less liable to change than the constant of a galvanometer. 
In testing two cables at once, it was found that there was a saving 
of 38 per cent. in the time required for the tests of the tanks at 
Millwall. 

Mr. C. F. Varley said that in 1866 the Telegraph Construction 
and Maintenance Company engaged the services of Sir William 
Thomson and himself in drawing up a system for testing a par- 
ticular cable, which method had been used ever since. One of the 
plans was to use an electrometer, not in the form just given, but 
of an analogous description, by which certain errors, here possible, 
were got rid of. The only objection to the use of the eletrometer 
was that there was seldom an equal amount of deflection recorded 
at any part of the scale ; but in testing short lengths of wire this 
method could be used with advantage when the galvanometer 
method entirely failed. The absence of the magnet also was of 
importance, no oscillations being produced by the magnetism of 
fly-wheels and engine rods, For the last two years experiments 
had been carried on in connection with the French Atlantic cable, 
and it was found that Mr. Jenkins’ method was the neatest. The 
cable was kept negative to the ocean and was never entirely dis- 
chai 

The chairman added that he had tested the 1865 and 1866 
Atlantic cables by Mr. Varley’s system. He was inclined to 
believe that the importance of measuring by potential was very 
great. In using standard cells, measurements might also be taken 
by having 25, 50, or 100 cells to take the plan of the slide. It was 
also possible to use the potential method in connection with 
condensers. 

Mr. Ayrton next read a paper on “‘ Experiences in India,” He 
said that these were of a different kind from what they were here, 
inasmuch as there were two different sets of employers in India, 
one the Government. and the other the railway ——— 
Many, if not most of the messages sent, had to be carried through 
earth systems. The tests of the line were carefully attended to. 
In Calcutta, Bombay, and Madras, insulator tests were carried on. 
The insulation in dry weather varied from five to three hundred 
millions of megohm. On the average forty millions for dry and 
two or three millions for wet weather. In the latter case the 
insulation semetimes came as low as half a million. The tests 
were not made every day, but three times a week, early in the 
morning, at six or seven o’clock; anyhow, before nine, except on 
Sundays. The actual testing did not take more than seven or 
eight minutes, The earth plates used were square pieces of 
copper, 4ft. or 5ft. long. They were usually buried vertically, 
and their resistance amounted to a few units. One buried in 
solid sandstone 12ft. deep had a resistance of thirty units. When 
properly attended to and kept moist the resistance was one, two, 
or three units only. ‘ 

The meeting adjourned after some further remarks by Mr. W. 
H. Preece and the chairman, and after passing votes of thanks to 
the authors of the papers. 





CHEMICAL SOCIETY. 
Thursday, April 17th, 1873, 
Dr. Opiine, F.R.8., President, in the Chair. 


THE minutes of the previous meeting having been read and con 
firmed, Messrs. Charles T. Kingzett, C. H. W. Biggs, Andrew I’. 
Crosse, and T, Futcher Best, were formally admitted Fellows of 
the Society. The donations were then announced, after whicl 
Messrs. William Henry Greenwood and Walter Hills were pro 
posed for election ; the names read for the third time were those 
of Messrs, James Hughes and Henry Tylston Hodgson, M.A., who 
were ballotted for and duly elected, The president then called on 
Dr. Debus to deliver his lecture “On the Heat produced by 
Jhemical Action.” The speaker in his eae eg remarks 
observed that the ideas of the majority of chemical investigators 
at any given time appeared to flow as it were in one great stream; 
thus, at the present time, there could be no doubt that the atten 
tion of chemists was mainly devoted to compounds, Ten 
or twelve years ago the type theory was prevalent; as soon a» 
any new compound was discovered the question was asked, 
to what type must it be referred? Previous to that it 
was the theory of organic radicals, and so on, Now, it was 
very useful occasionally to turn away from this main stream 
of thought, as it were, to one of the minor side currents, 
in which but comparatively few chemists were making inves- 
tigations; such a subject was the heat developed by chemical 
| action, w’ he had chosen for consideration on that evening. 
About 7, i= ago or more, Favre and Silbermann had found 
that the eloped by the oxidation of the metals was, gene- 

related to their themical affinity; for in- 


stance, copper metallic silver from its solutions, and 
zine in its turn ipitates expper; aiid We say that the chemical 
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affinity of co is greater than that of silver, whilst that of zinc 
again is greater than that of copper; and it is also found that more 
heat is developed in the oxidation of zinc than of copper, and by 
the oxidation of copper than of silver. Professor Andrews by a 
“series of ex further proved that the heat developed 
by combustion stands in a certain rtion to the ch 
, but the clearest expression of these facts has been more 
recently given by Professor Thomsen, of Copenhagen. 
Let us consider for a moment the effect of heating, say, a 
e of water. According to the mechanical theory of heat. 
the work done may be divided into three parts: (1) External 
mechanical work producing expansion ; (2) the raising of the tem- 
ture ; (3) certain molecular changes ; the two last a age | 
he internal workdone. The first effect of heat on the gramme o' 
water is to cause its expansion, and at the same time the tempera- 
ture rises until it reaches 100 deg., the temperature then remain- 
ing constant until the whole of the water has been converted into 
steam ; the heat added to the water during this period having 
become latent, that is, has been employed in overcoming the cohe- 
sion of the molecules, so as to convert the water into vapour. If 
we continue the heating, the temperature again rises and the steam 
continues to expand, until, at 1400 deg. or 1500 deg., it possesses 
the properties of a perfect gas. At a higher temperature the 
molecules of water begin to decompose into hydrogen and oxygen, 
which at 2000 deg. amounts to about two-thirds of the whole, 
whilst at a still higher temperature, probably about 3000 deg., the 
water is entirely resolved into its tituent el ti On 
allowing this mixture to cool to 1500 deg. the elements reunite, 
and at the same time give out the heat they had previously 
absorbed, which is thus a true measure of the affinity between 
—— and hydrogen, and as the aqueous vapour thus formed 
condenses again into water a further amount of heat is liberated, 
due simply to physical changes ; so that on combining a mixture of 
oxygen and hydrogen the heat evolved is not simply a measure of 
their affinity, but is complicated by that due to certain physical 
changes. In the case of the combination of hydrogen and chlorine, 
however, to form hydrochloric acid, the heat evolved is far more 
nearly a measure of the affinity of the two elements, but not quite, 
since hydrochloric acid is not a perfect 

In considering the relation of the heat of combination and che- 
mical affinity we may lay down three general principles. First, by 
the direct combination of the elements heat is always developed— 
there is one apparent exception, that of carbon disulphide, but 
this is sonemeel for on allowing for the different physical state of 
the liquid disulphide of carbon from that of the solid sulphur and 
carbon which produce it— and inversely, on decomposing the com- 
pound into its original elements the same amount of heat will be 
absorbed on becoming latent. This is clearly seen in the thermic 
results of the action of aqueous hydrochloric acid on cupric oxide 
CuO + 2HClaq = CuCl,aqg + H,0, the heat develo by the 
union of copper and oxygen is 43770 units, and of 2H, 2Cl and 
water to form aqueous hydrochloric acid 2 X 39315, the sum for the 
left-hand side of the equation being 122,400 units, whilst on the 
right-hand side we have Cu + Clz in presence of water, which 
developes 69,000 heat units, and He + O, 68,300 — 15,270 due to 
the physical state of the water, making a total of 122,030 units, 
which is sensibly equal to that on the other side of the equation. 

Again the same amount of heat is developed in the formation of 
a compound, whether it be formed at once or by successive stages; 
thus on burning carbon (charcoal) with sufficient oxygen to form 
carbonic oxide 29,676 heat units are developed, and on burning the 
carbonic oxide thus formed to carbonic acid, 67,284 units more are 
developed; making a total of %,960 units, which is precisely the 
—_ as that developed in burning charcoal directly to carbonic 
acid, . 

In certain cases heat is rendered latent in the formation of com- 
pounds, but such combinations are never produced by direct union 
of their elements; nitrous oxide N2O is a substance of this class, 
and is always produced by the reduction of higher oxides of 
nitrogen. Graphite when burnt to carbonic acid in nitrous oxide 
(C + 2N20) developes 134,000 heat units, and when burnt in 
oxygen (C + Oy) only 93,600, leaving a difference of 40,400 de- 
velo by the decomposition of the 2N20, so that O when it 
combines with Ne to form N20 absorbs half (40,400) or 20,200 heat 
units. A similar relation exists with potassium chlorate, and in 
a still more marked degree with potassium bromate, which when 
gently heated with a very small amount of manganic peroxide 
are decomposed with evolution of oxygen, and at the same time 
develope much heat; the action in the case of the bromate being 
almost explosive. 

The lecturer, after showing that the so-called ‘* Welter’s law ” is 
correct in comparatively few cases, proceeded to the consideration 
of the heat evolved by the oxidation of the metals, which corre- 
sponds with the order of their affinity for zinc, iron, tin, lead, 
copper, mercury, and silver. In those elements which, like phos- 
phorus, sulphur, and carbon, are susceptible of allotropic modi- 
fications, the heat of combustion is as their specific heats; thus 
charcoal when burnt evolves more heat than graphite. If we 
compare the heat evolved by the combination of any metal, 
say potassium, with chlorine, bromine, iodine, and sulphur, 
we shall invariably find that more heat is evolved in the 
formation of the chloride than in that of the bromide, and simi- 
larly on comparing the bromide with the iodide, and the iodide 
with the sulphide. Moreover, if the metals be arranged according 
to the amount of heat evolved in the formation of either the 
chloride, bromide, iodide, or sulphide, the order will always be 
the same—namely, that of their affinity. Further, supposing a 
metal M combines with chlorine and with bromine, forming the 
corresponding chloride and bromide, and that a second metal M! 
also combines with chlorine and bromine, the thermic relation 
expressed by the equation MCl1 — MBr = M'Cl — M'Br is 
approximately true ; for instance, zinc in combining with chlorine 
evolves 113,134 heat units, and with bromine 89,714, whilst lead 
similarly evolves 85,322 and 62,578 units, Zn Cl (113,134) — Zn Br 
(89,714) = 23,420 heat units, and Pb Cl (85,322) — Pb Br (62,578) 
== 22,744 heat units, numbers approximately the same. 

After noticing the interesting results obtained by Professor 
Thomsen by the combination of hydrogen with the metalloids, the 
lecturer passed on to the heat evolved by the burning of organic 

p , noticing that isomeric bodies do not develope the 
same amount, as, for example, ethylene, C, Hy, and paremylene, 
Cz,H,,O0, the former of which evolves 11,858 heat units, and the 
latter only 10,928. .Moreover, it is not possible to calculate the 
amount of heat produced by the combustion of organic substances 
thus, acetylene (CH) evolves 310,570 heat units when burnt, 
and two of pe (Ha) evolve 68,357, the sum being 378,927 
and we should expect that ethylene (C,H, = C.H, + Hy) woul 
evolve this amount when burnt; but, in reality, we only obtain 
334,800, being a difference of 44,122 units, which is perhaj 
expended in overcoming the affinity which unites the Hs with the 
CzHs, By extending the numbers thus obtained to marsh gas 
(CH,) we may calculate the latent heat of carbon vapour in the 
following : One molecule of solid carbon on burning will 
develope 93,600 heat units, and four of hydrogen 136,714, from 
which we must subtract 2 X 44,122 or 88,244 units, representing 
the heat absorbed in overcoming the affinity between the carbon 
and four of hydrogen contained in marsh gas (CH,), giving a total 
of 142,060 units. By empeguent, Deere we find that the 
combustion of marsh gas developes 209,900 heat units. This diffe- 
rence of 67,840 units represents, therefore, the latent heat of 
carbon vapour. 

In a series of Momologous alcohols or acids, it would appear that 
the heat developed on combustion is less the higher we ascend in 
the series, that is to say, the more complicated the molecule 
becomes, which we may suppose to arise from the molecular work 
performed in the molecules more closely together as it 
were, The speaker made a few remarks on the thermic 
effects of solution, and of the combination of acids and 
particularly drawing attention to the faet that whenever » salt 
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dissolves without producing a compound with the water in definite 
proportions, heat is absorbed; for example, on adding sufficient 
water to dry cupric sulphate or calcic chloride to form a crystalline 
salt, heat is developed; but on dissolving the crystals so formed in 
water heat is absorbed and the solution becomes colder, the 
molecular state of a solution differing from that of ordinary 
chemical combination. The fact that in double decomposition 
that compound is always formed which doveages the greatest 
amount of heat, is well exemplified by the ac of hydriodic 
acid on argentic chloride, which, as is well known, yields tic 
iodide and hydrochloric acid. Silver in combining with ine 
evolves 34,800 heat units, and hydrogen, combining with iodine in 
presence of water to form aqueous hydriodic acid, developes 15,004, 
the sum being 49,804 units. On the other hand, silver in com- 
bining with iodine yields 18,651 units, and hydrogen and chlorine 
in the presence of water forming aqueous hy ric acid 40,192, 
the sum being 58,843 heat units. ‘This amount of heat is greater 
than that developed in the former case, and therefore double 
decomposition takes place with production of argentic iodide. 

The thanks of the Society having been tendered to Dr. Debus 
for his interesting and instructive lecture, the President adjourned 
the meeting until Thursda y, Ist of May, when papers will be read 
**On Zirconia,” by J. B. onal and “* On a New Class of Explo- 
sives,” by Dr. H. Sprengel. 





THE LOCOMOTIVES ON ROADS BILL. 


Tuis bill came on in the House of Commons for second reading 
on Wednesday, and as will be seen from the following report, was 
withdrawn. Mr. Cawley will move for a select committee, and we 
may hope perhaps for a more satisfactory result to the next 
attempt to remedy existing evils, 

Mr, Cawley, in moving the second reading of this bill, observed 
that the present law applicable to | tives used on turnpike 
and public roads was only a temporary measure, carried on from 





year to year by the Continuance Act. Locomotives were now s0 | 


much used for agricultural and other purposes that he thought 
the time had arrived when the law relating to them should be 
made clear and anent. It was quite ible to construct 
locomotives which should be putety harmless in passing alun 

public roads. The bill provided that any locomotive which di 

not emit smoke, and which when working did not produce any 
noise by steam, or discharge steam into the open air, might, if 
conformable with other conditions named in the bill, be used on 
any turnpike or public road without a licence from a local 


authority, but that no locomotive which failed to comply with | 


these conditions shuuld be used without a licence. To prevent 


abuse of the power conferred by the bill he provided for appeal to | 


the Board of Trade. The question of ial injury to roads he 
made one of the conditions of licence. It was impossible for any- 
body to value special damage done by a particular vehicle passing 
along the road, and it was only fair that the licensing authority 
pom have the pawer to refuse permission to the passing of a 
locomotive construcfd as some were, with flanges for instance, to 
commit special injury to roads. To the licensing authority in 
towns and boroughs he gave power to limit the hours during 
which the locomotives should be used, and to limit their use to 
varticular roads, The tolls were the same asin the existing Act, 
Put they were simplified so as to bring them within the com- 
prehension of  ° toll-keepers. The time had come when 
those interested in the use of these locomotives ought to know 
what the law was. He was\surprised at the opposition which was 
to be offered on the parttof the farmers, use an engine 
working in a field within twenty-five yards of the roadside was more 
dangerous than one passing along the road, He concluded by 
moving that the bill be read a second time. 

Mr. Gregory, in opposing the bill, cited the provisions of the 
existing law, and pointed out that the bill would increase the 
maximum speed from two to eight miles an hour, asking at the 
same time who was to judge of the speed of an engine, and how it 
was to be prevented going ten miles an hour, Then, higher speed 
was to be allowable in any rural place, which might include a 
village or a town, so that the public would be put in peril, and 
that on the roads dedicated to the use of the public. It would 
be impolitic and dangerous to relax the present law, and there- 
fore he moved that the bill be :read a second time that day six 


months. In seconding the amendment, Sir E. Colebrooke said | ¥' 
the bill was one which ought to be rejected on the second reading, | 


because the objections to it were such as could not be dealt with 
in committee. The hon. member for Salford hadnot madeouta case 
of sufficient inconvenience to justify the ae mag change of the 
law. At the invitation of the senior member for Glasgow he had 


made an experimental trip of a quarter of an hour on one ef these , 


locomotives, and he admitted that it seemed to be ible to con- 


struct an engine with improvements which would obviate the | 
objections to the use of it on common roads. The whole question | 


was one of speed, and a machine going along the road at the rate 
of five miles an hour would in itself be a cause of alarm. The 
time had not arrived for the proposed changes, which, if made, 
would — fresh demands from the tramway companies. 

Mr. F. Stanley hoped the House would assent to the second 
reading of the bill, If locomotives could be made so inoffensive 
as the first class described in the bill, ought they to be placed in a 
worse position than other vehicles of similar size travelling along 
the high road? It was obvious that many of the earlier objections 
to road locomotives had been modified by experience ; and, to 
put the matter on the lowest ground, it was not in the interest 
of their owners to expose themselves to liability for damage or 
accident. The object of the bill was to encourage the use of 
locomotives, provided they could be used with safety and with- 
out injury to the public roads. As to horses shying, what would 
they not shy at? Horses were becoming used to railways, whereas 
formerly it was deemed a great risk to drive over a level 
crossing. A country horse would be frightened by a military 
band, but not by the noise of a thrashing machine ; and a town 
horse would be frightened by the thrashing machine and not by 
the band. The, proposed restrictions were not much less strin 
gent than those now in force, and they might be modified in 
committee. With respect to injury td roads, he cited evidence 
given before the Lords Committee to show that the locomotives, 
with their broad wheels, improved rather than injured roads, and 
the injury, if done at all, was committed by the narrower wheels 
of heavily-laden wagons drawn by locomotives. The experience 
of the hon, baronet opposite seemed to tell in favour of the bill 
rather than against it, because it was hoped that the use of looo- 
motives would suggest improvements. He had no private 
interest in the matter, but on — grounds he hoped the House 
would not assent to the second reading of the bill, 

Mr. Bruce said several reasons might be adduced to show that 
some change was required in the present laws relating to this 
subject. The two Acts which now dealt with it were tentative 
measures, and, besides, considerable improvements had recently 
been made in the character of the locomotives which could be used 
on ordinary roads, At the same time, the use of locomotive 
engines ~ mene — —_ frequently very — F — 
passed through populous villages, must be a source t danger, 
and it should not be forgotten that the House was called upon to 
legislate on this difficult subject without being in possession of 
sufficient information with regard to it. Unfortunately, no de- 
partment of the Government was capable of supplying the requisite 
information. He objected to the hon. member's proposal to permit 
= to travel at the rate of five miles an hour in to and of 
eight miles an hour in aww yy A places, On turnpike is these 
engines might be compelled by means of tolls to contribute 
adequa to the of the roads, but on highways no toll 
could be i and yet considerable damage must be done to 
them by the passage of engines of enormous weight, especially 
when they drew » number of wagotis after them exactly in the 


same track. Again, the bill was defective, inasmuch as it did not 
provide for the recovery of damages from the owners of an engine 

in the event of a bridge being broken by it. No doubt, all these 
were matters of detail, but detail f the essence of the whole 
subject. The House was not in possession of information as to 
whether the improvements in —— engines were of such a — 
as to justify an extension of ers granted by previous Acts 
and a relaxation of the pestelstions iaapened by rk The action 
of his hon. friend (Mr. par tn) an therefore, in his opinion, 
premature, and he would advise him to withdraw the bill and to 
move for the appointment of a select committee to investigate the 
whole subject. 

Sir H. Selwin-Ibbetson felt convinced the House would not be 
prepared to sanction the second reading of a bill of this kind, or to 
allow such a measure in itself to be submitted to the consideration 
of a committee upstairs, It was very difficult to get spirited horses 
to pass gigantic and noisy engines in narrow, twisting country 
lanes, and yet the bill proposed to do away with the precautions 
against danger provided by existing legislation. No one could 
deny that the present law was in an unsatisfactory state, but this 
circumstance only indicated that the Government ought either to 
bring in a bill themselves, or else by instituting an inquiry, 
enable hon. members to obtain full information on the subject. 

Mr. W. Bromley Davenport said he had had considerable expe 
rience of these engines on country roads, In the vicinityof hisown 
country residence, one of them took a journey along the turnpike 
road, and for a distance of eight miles it broke through the roa: 
about every fifty yards, doing damage which it would take £100 
to repair. Finally, the monster itself came to a smash, and never 
recovered from the injuries it received. He trusted the House 
would reject the bill at once rather than refer ittoa select committee, 
as he desired to prevent even the possibility of so objectionable « 
measure again coming under the consideration of the House, 

Mr. Macfie hoped the hon. member for Salford would act on the 
| su tion thrown out by the Home Secretary. 

Mr. Cawley intimated his willingness to do so, and gave notice 
| of his intention to move for the appointment of a select committee 
to inquire into the whole subject. 

The amendment and the bill itself were thereupon withdrawn. 








THe Lonpos, CHATHAM, AND Dover Ra'Lway.—The accounts 
of the company fur the past half-year show a total expenditure on 
new works, Xc., on capital account, of £165,849. The works at 
the new Holborn Viaduct Station have made fair progress, and are 
| being pushed forward with the view to its early opening for 

traffic. The amount that has now been expended in connection 
with it is £304,652, including land and compensation, out of the 
on estimate for its completion of £320,000. The work of 
| widening and extending the Blackfriars Station, and warehouses 
have been considerably delayed, but it is expected to be completed 
| in about months’ time. Of the total estimated cost of the 
| work £109,532 has already been expended, leaving £40,468 to be 
still laid out. The new station to be constructed on the low level 
at Holborn Viaduct, with the view of relieving the overcrowding 
at Ludgate Hill Station, has also made some progress, and £13,660 
out of the estimate of £34,000 for its construction has already 
been paid. Works at the Snow Hill Bridge figure for £3225 in the 
sast -year, making a total of £10,492. Various minor works 
in connection with level crossings, extensions of sidings, and 
platforms, have also been carried out, taking altogether £7480. 
The bridges on the Metropolitan lines have taken £2151 in lining, 
&c, Among new works yet to be carried out there is the 





widening of the present lines at Brixton, which is expected to cost 
about £22,000. The " dation for coal traffic in 
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the southern suburbs is extremely limited, considering the 
excellent opportunity the lines afford for carrying on a large 
traffic, and the directors ask for £49,960 to be laid out in 
providing depits at different parts, and in extending present 
sidings. The company’s traffic has, it appears, increased about 40 
| cent. in the past five years, and no addition whatever has 
een made to the working stock, £72,000 was therefore voted at 
the previous half-yearly meeting to provide ten new engines, 
twenty-five first-class carriages, twenty second-class, forty-five 
third-class, twelve composite i eighteen wreak and 
luggage vans, and fifty goods wagons; but only two first-class 
carriages, costing £425 each, have as yet been delivered. Some 
ears ago the company acquired powers to construct a short line 
into the Chatham Dockyard. The powers lapsed, however, in 
| q of the inability of the y at the time to proceed 
| with it; but negotiations have been again opened with the 
| Government for carrying it out, and a bill has been deposited to 
re-invest the company with the necessary powers. 


Str WILLIAM TiTe.—We regret to have to announce the death 
| of Sir William Tite, the senior member for the city of Bath, which 
happened at Torquay, on Sunday. At the time of his decease he 
was upwards of 70 years of age. The father of Sir William Tite 
was Mr. Arthur Tite, a me tof London. He was brought up 
to the architectural profession under Mr. Laing, whose name is 
still remembered as the architect of the Custom-house. His 
earliest known labours were in connection with the Church of St. 
Dunstan’s in the East, the re-building of which was carried on 
largely under his superintendance. In 1820 and 1829 he was 
employed upon the Scotch Church built in Regent-square, Gray’s- 
inn-road, for Edward Irving, and subsequently in the erection of 
some of the most important of our earlier railway stations. But 
it was not until te es 1841, when he was chosen as the architect 
change 








of the new Royal in Cornhill, that Sir Willian Tite 
became known tothe world at large. At the first open competition 
for the new Ex Mr. Tite was not among the sucessful 
candidates; but it having been decided that no one of the three 
designs which had been rewarded with prizes was really suitable to 
the purposes contemplated, the committee resolved to abandon the 
principle of open competition, and to name five gentlemen of high 
professional standing who should be invited to send in designs. 
Out of the five so invited, three—namely, Sir Charles Barry, Mr. 
Gwilt, and Sir Robert Smirke, declined to become competitors ; the 
field was consequently left to the late Professor Cockerell and Mr. 
Tite, and ultimately the committee decided in favour of the latter. 
Hissubsequent works, artistically speaking. have been unimportant, 
at all events in comparison with the Ex e. The best known 
of them are the Londen and Westminster Bank, in Lothbury, 
excuted Sy him in conjunction with the late Professor Cockerell ; 
the original Vauxhall Terminus of the South-Western Railway, and 
the terminus of the same line at Southampton; the Blackwall 
| Terminus of the London and Blackwall Railway ; the termini and 
| most of the stations on the Caledonian and Scottish Central 
| Railways; the London station of the Woking Cemetery Company, 
Xec., and several other buildings intended for commercial purposes. 
| He was Vice-President of the Administrative Reform Association, 
| and a director of the Globe Assurance Com “au of which at one 
time he had the management on his hands. He as di i the 
offices of President of the Architectural Society and of the Royal 
Institute of British Architects ; he has alse been a director of the 
London and Westminster Bank, and was a member of the select 

ittee appointed to report on the subject of the Bank Charter. 
in 1856. He was also for many years one of the Governors of 
Dulwich College, in the reconstruction of which he took the greatest 
interest. He received the honour of knighthood in 1889 Sir 
William Tite was not unknown as an author, having published a 
“Report of a Visit to the Estates of the Honourable Irish Society 
in Londonderry and Coleraine,” and an ** Introduction to the 
Descriptive e of Roman Antiquities found in the Exca- 
vations at the new Royal Exchange.” In Parliament it will be re- 
membered that he showed himself a strenuous opponent of the 

ion of the Gothic style of architecture in the new Foreign 

and other bui lately erected near the Treasury. Sir 
William Tite was a ‘or the counties of Middlesex and 

















Somersetshire, and a Commissioner of Lieuteranoy for Londen. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Months. 


170. Ricuarnp Scuoverre.p, Leeds, Yorkshire, ‘‘ Improvements in brick- 
making machinery.”—15th January, | 1873. 

§92. Guns Lano, Blackburn, L “yy the con- 
struction of fire-grates for domestic use so as to ee the fuel 
used in the same.’—12th March, 1873. 

1016. NarHan Wuitiey, Henry Hoye, and James Haica, Halifax, 
omen, “Improvements in card-setting machines.”—19¢h March, 


1873. 

1093. Jou Kiuyer and Samvet CHARLES piper ve, Albion Works, 
Sheffield, ‘‘ Improvements in scales of butchers’ and 
dagger knives, and other similar articles. ” 95th March, 1873. 

1122, Mites Wittiams, Wigan, Lancashire, ‘‘ Improvements in apparatus 
for burning liquid fuel.”—26th March, 1873. 

1134. Samvet Epwarps, “Im 

"— 27th Ma: 
bers, 





vements in lawn 
mowers or machines for cu . 1873. 

1239, Jonn Pap mpeme GROVER, Westminster, 

h aE. bolts. 

1232. AvsTiN , ten Mauer, Dublin, Toland, “New or Snpeevet appa- 
ratus or a ——- for eee or securing, and for unhooking or 
unloosing horses from tramway or other cars or while the 
the same are in motion.” 

1238. ALFRED Vincent NewTon, Chancery-lane, London, “‘ An improved 
shuttle motion for looms.”—A communication from Charles Irwin 
Kane, Milford, Connecticut, U.S. 

1240. Jonn Myrie Cory, H: 
instrument for drawing in perspective.” 

1244. ALFrep THomas, Gasworks, Alton, Hants, “‘Improved means of 
and appliances for relieving gas retorts from pressure, and for her- 
metically sealing the joints of hydraulic and other mains of gas- 


works ” 
hujlai London, “Im- 


1246. WittraM Morcan-Browy, & 
provements in machines for v ‘the relative positions of the 
rails of a railway or tramwa: ~: “A communication from Camozzi and 
Schlisser, Frankfort-on-the-Main, Prussia.—3rd April, 1873. 

1243. Henry Benson James, Bridge-street, Westminster, “ Improve- 
ments in the seats of row ts.” 

1252. Witt1am Lioyp Wis, Chandos-chambers, hang ny London, “ Im- 
provements in rotary pumps.”—A eS rom Baron Gustave 
Greindl, Rue du Luxembourg, Brussels, Belgi' 

1254. Constantine NICOLAIWITCH prem te ay 7, Sydney y-street, Bromp- 

ton, London, ‘‘ Improvements in apparatus for effecting yn releasing 


“Im- 





4th. Middl 


“ A new or improved 





+h ry 








ef ships’ ’ boats or other weights.”—A communication from Stepan 
Stepenentieh Stepanoff, St. Petersburg, Russia. 

1256. Tuomas Georce Wooptey, West Br ich, Staffordshire, ‘ Im- 
provements in joints for joining metallic pipes and tubes.” 

1258, ALFRED Jopson, Darlington, Durham, “ Improvements in the mode 


- j utilising the waste heat of coke ovens, and in the construction of 
them.” 
1260. Jonw WittiaM Mauino, Birkett Bank, Wigan, Lancashire, ‘‘ Im- 


provements in safety and relief valves.” 





1262. Witt1am Woop, cliffe, “Imp ts in ma- 
chinery or apparatns for aties thr oad 
1264. Wititam Brack, Dublin, Ireland, ‘‘ Impr ts in apparatus for 





clearing rails of railways and tramways. 

1266. Fennek Batton TaytLor, Newton-terrace, Westbourne-grove, 
London, “ Improvements in sewing machines.”— 4th April, 1873. 

1268. WittiaM Mipptepitcu Scott, Birmingham, “ Improvements in 
breech-loading small arms.”—5th April, 1873. 

1274. ArrHur WiittaM ELis, Madeira Villas, Woodford, Essex, ‘‘Im- 
provements in the treatment of “substances and ‘liquors containing 
ammonia and cyanogen, and in 

1276. Jon Green Hey, Hartshead Moor, © Eexhonton Yorkshire, and 
Ricnarp Sucve, Brighouse, Yorkshire, “ Improved means or appa- 
ratus for treating ‘and utilising gas tar for heating pu: 

1278. James Hespersoy, Leith, N.B., “ Improvements in the construc- 
tion of steamships and other — or vessels,”—7th April, 1873. 

1282. Pre ILLIAM Barton, Boston, Lincolnshire, ‘‘ Improvements applicable 
to fireplaces.” 

284. ene Horscuer Bennett, Patent Carriage and Harness Works, 
St. Clement's, Ipswich, ‘‘ Improvements in the seats and driving boxes 
of carriages and other vehicles.” 

1286. CuristorpHerR Brake.t, York-street-ch “Tm- 
provements in the drying of peat and its manufacture o preparation 





b M Seah 





and Geornce Huwrer, oD yaaa North Wales, 
“ Stone-cu' apparatus. ”"— 
1162. eh Miton, Glasgow, os 4nd, 3 ot B., “ Yarn holders.”—lst 
A 


1190. Avcustus Moranp, Leeds, Yorkshire, “‘Kilns or ovens for drying 
and burning bricks, con ae 1870. 


Patents on which the Stamp Du Duty of £100 has been Paid. 


1093. CHARLES ADAM GIRARD, Rue des Ecoles, Paris, and —. = 
Larre, on de Stvres, Paris, “‘ Preparing diphenylamine, &c.”— 


April, 1 

1163. Gzornce Epwarp Noone, George-street, Hastings, Sussex, ‘‘ Deodo- 

and treating sewage, &c.”—25th April, 1866. 

wm ¢ J onN CHARLES Bowling yy mee — Bradford, York- 

“Steam es and ers.” —28th A 

1087. ye Ho mes and James CorBett Bowstartne te SLACK, Manchester, 

of the metallic hoops or bands employed in baling cotton; 
a 19th April, 1866. 


1116. Jouw Leicu, Manchester, “ Purifying coal gas.”—* 0th April, 1870, 
Notices of tanntion, to Se to Proceed with Patents. 


as. sot Jame Se Joux ‘alana Dudley- 
vad, tootene * “ Lighting 

3720. THomas Bosrmsvou, ve Seow, Manchester, “ Rivets, 
spikes, &c.”—9th 

$743. Louis DE NEGRONI, Tie de la Fidélité, Paris, “Stopping runaway 
horaes.”—10th December, 1 

$757. Jonn arg 5 * = London, and Witttam Boccert, 
Chi London, “‘ Protecting the head from solar heat.” 

8760. JAMES oy JAMES fares Kine, and Toomas Dunpas MAXWELL 
—_— Victoria Park, London, “Dry closets and 


$764. Gzorce Hair, Haddenham, Bling land.”—llth December, 


1872. 
$765. Matrnew Avoustvs Sovt, Holborn, 
London, “Boring rocks, &c.”—A ones from Martin Neuer- 


ster. Lous Cuiris, Bouches-du-Rhéne, Marseilles, France, ‘‘ Kneading 


troughs. 
$772. Taomas FREDERICK HENLEY, St. George’s-square, Pimlico, London, 
“Warming beds and couches. 
8775. JAMES fio Ewell, ‘‘ Gunpowder. "—12th December, 1872. 
8777. BensaMIn GEORGE *G Hatton-ga , London, “Stop valve 
ttles, &c.”—A communication — Cerf Mayer. 


onl for bo’ 
779. Eryest Joun Harwine, Westbourne-road, bury, London, 
7 &c., for telegraph instruments.” 
m Love, Bedford, “‘Excavavating and treating substances 
ae” 
3782. Mg ee + amen Hamilton, Wentworth, Ontario, Canada, 
“ Driving sewing machines.” 
8786. Marsan Co.iuierR, Manchester, “ Looms for weaving.” 
$787. WiLuiaAM po c ATES, Newark-on-Trent, ‘Horticultural buildings.” 
—13th December, 1 
8791, WILLIAM ataan Birmingham. “ Breech-loading small arms.” 
8795. Wittiam Epwarps, Hungerford-road, liellewe, London, ‘‘ Rotary 
m 
3708. AMES ay at 1 New Wortley, Leeds, “Consuming smoke and 
econom e! 
$801. Jutiex Denis, Adelaide-place, London Bridge, London, ‘‘ Paper.”— 
14th December, 1872. 
3804. Joun Henry Som, John-street North, Marylebone-road, 
London, “ Non-co ter-closet apparatus, &e.”—16th December, 
2. 


1 
$819. Samuet CoryrortH and JosepH DancerFieLp, Birmingham, 
“ Pointing metallic rods and wire.” 
3820. ARTHUR CHARLES Hewpersoy, Charing Cross, London, “Sewing 
machines.” —A communication from Gustave Demailly. 
$822. Joun Krysev, Leith, N.B., “ a meters.” 
3829. James Freperick LACKERSTEEN, Lombard-eourt, London, “ Hy- 
drogen gas."—17th , 1872. 
$837. Jonn Stewart Rosertson, Glasgow, N.B., “ Horseshoes for frosty 
or snowy weather.” 
3841. Ropert Boctton Lapsury, Balsall Heath, Worcester, “Packing 
pins for sale.” 
3847. Freperick Hawke, St. John’s-wood Park, London, “ Obtaining 
press copies of manuscripts, &c 
$849. ALEXANDER MELVILLE CLARK, Caner ae London, “Calendar.” 
—A from Jean Mare Louis Parisod and Jean Eléonor 


os biilat 











into peat fuel, and the application of the said fuel to the 
of iron from the ore, some parts of the said improvements being alao 
applicable for drying | other materials or substances, and in apparatus 
connected therewith.” 

129, James Epwarps WILson, Bromley, Kent, ‘‘ Improvements in ma- 
chinery for cutting wood.” 

1294. Witviam Bares, Dale Hall, Burslem, Staffordshire, “ Improvements 
in securing the lids or covers of teapots, jugs, and other like vessels.” 
—8th April, 1873. 

1306 Grorce ARNALL, Truro, Cornwall, “An improved construction of 
timber rods for pumping engines for mines and other works, also 
applicable for shears, for girders, for ships’ keels, or for other similar 
purposes,” 

1303. Joun Hevry Jounson, Lincoln’s-inn-fields, London, “ An improved 
mode of and apparatus for removing sand banks at the mouths of 
~ iwrbours and other places.”—A communication from Charles Bergeron, 

‘aris 

1310. Tuomas James Sarrn, Fleet-street, London, “Improvements in 
steam boilers and in the construction of fire-boxes and water tubes for 
these and for other steam boilers.”—A communication from Johann 
Christian Carsten 3, Birain — near Rendsburg, Prussia. 

1314. Georce Twice, Birmingham, co ecinigiatiee in shearing and 
clipping apparatus.” 

1316. Joan Cursuotm, Oldham, L in the 
machines for doubling known as twiners. a yrs 1873. 

1320. Samuet Ricnarp Sayru, Grove-road, Holloway, London, “A new 

oxygen or improved furnace bar.” 

1322, Freperic Error Dccknas, Millwall, London, ‘‘ Improvements in 
apparatus for actuating railway brakes.” 

1224. Ricuarp SuHaw, Highter Walton, near Preston, Langues, “An 
improved mode of driving the spindles used in hi 
doubling, and winding fibrous materials.” 

1326. Witrrip Avoustus t THOROLD, Liss, Hants, ae 

boats. 


hi + 














apparatus or means to t loyed in di ging shi 
1528. EpwaRD pe, Mirfield. “Yorkshire, and Hexny sav onsen, Leeds, 
Yorkshire, its in and 





1370 pa Mevvitie CLARK, ean ed mag ne = ved 
apparatus for registering the flow of water and other liquids.”—A 
communication from Nicolas Alexis ong es P 

132. Frasz Winru, Frankfurt-on-Maine, Germany, “ Certain improve- 
ments in the process of washing yarns and in the "Woid, Reathnene nag 
therefor.” — A communication ire rom John Albert 
Wurtermbaurg. 

1334 On an Retcnuewpacn, Cromwell-crescent, South metimen 
London, “ Improvements in machinery for tipping railway or other 
wagons.”—1l0th April, 1873. 


Invertions Protected for Six Months on the 
Complete Specifications. tac atla 


1313. Lours Goppv, Massachusetts, U.S., “‘ Certain new and useful im- 
provements in that class of naval war vessels termed monitors. "— 9th 
April, 1873. 

1348. Hewrt Apriew Bonnevite, Piccadilly, London, “Improvements 
in ordnance and firearms cartridges a ition or jectil 
and mode of making = or preparing the same.”—A communication 

from Alexandre Alfred 8 iennait, Grenelle, , Prance.—14th April, 1873. 

















1352. Georce Hasettive, 8 “Tmprove- 
ments in machines for clipping or searing 
from James Watrous Guernsey, Wi , U.B.—14th 
April, 1873. 

Patents on which the Stamp Duty of £50 has been Paid. 

1104 WitttaM Ropert Lake, Southampton-buildings, London, “Drilling 


or ge sone, Ge. -—1th April, 1870. om 

1120. Jawes Lez Nortos, vage- Ludgate- London, 
= ng and furro millstones.”—J6th April, 1870, vem 

1124. Joserz Towssexp, Glasgow, Lanarkshire, N.B., “‘ Applying heat, 


&e.”"—18th April, 1879. 
113i. Joms Peepenicn Srescen, Westminster, and Wiiiim INoxis, 
Bolton wy “—19th Apri!, 1870. 

* Distributing apparatus for 


Lancashire, “ 
1182 Semver yee = [. Manchester, 
garden, howe, -—s et ke 1876. 
1451 Wiss Rowexr ings, London, “Lapping 
Detsmaze, supitnd, Kent, “Treating cotton 


tert At 





19th A 
4. 

1LLiaM 8 j i‘ Portsmouth, Southampton, 
202. Sir Wittiam Poruercitt 1 Cooxe, Branksea Lodge, Tooting, Surrey, 





Gustave Proch —18th D b in 

$852. ARTHUR CHARLES HENDERSON, ‘Charing Cross, London, “‘ Filtering 
and defecating water by radiation, &c.”—A communication from 
Gustave Demailly. 

$857. RoBERT Suvi, ny ee. 72. ° a paddles for propelling 
ships or vessels.”—19th December, 18' 

3866. Tahomas econ, Sadao “ Blow-pipes used for soldering 
metals, &c.”—20th December, 1872. 

3902. Witttax EpwarRD Gepae, Wellington-street, Strand, London, 

g-board for obtaining an; r or pe ive drawings from 

Hobe linel drawings,”— A commu: tion from Ernest Camus. 

$917. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Breech- 
oading fire-arms.’ —A communication from vélestin Dumonthier.— 23th 

2. 


December, 18 
16. Joun Cooper, Birmingham, “ Moulds and mould boxes for casting 
metals.”—lst January, 1873. 
27. Witttam Rosert Lake, 8 London, “ Brushing 
machine for cleaning horses.”—A communication from James H. Small. 
—2nd January, 1873. 
271. we wont Samvuet Cuarutrs Jectey and Ropert Canninc Jones, 
Lm riars-road, Surrey, ‘‘Tenon-cutting machine.”~ 23rd January, 
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187, 

857. Pontus Leacn, Leeds, “ Preparing and carding wool.” 

358. Onto.” LEACH, Leeds, “ Apparatus for facilitating the operation of 
sea 

859. Guenee Leacn, Leeds, “‘ Preparing wool.” —29th January, 1873. 

396. Wittt1aM Ropert Lake, Loudon, “* Sepa- 
rating dust, &c., from the p Race wm portions of wheat.”—A communi- 
cation from Willard Hall Sherman. —1«t tn: 1873. 

471. THomas — Fawcett, Leeds, *‘ Brickmaking machines,”— 

February, 1873. 
565. WILLIAM ViNcENT, Newland, Hurst, “Fuel for heating and illumi- 
nating purposes.”—15th February, 1873. 
.— ALrrep Butt Verrier, Bridport, ‘‘ Warming rooms or buildings.”— 
17th February, 1873. 

687. Witt1aM Morcax-Browy, South ton-buildi London, “‘Card- 
ing woollen and cotton tissues. ’"—A communication from Louis Giaco- 
taini —24th February, 1873. 








766. Kpwarp Honrt, Worsley-street, Salford, ‘‘ Dyeing, &c.”—-3rd March, 
1873. 
805. Samcet Tayvor, am, ‘‘Constructing and fixing sheet- 


Birmingh: 
metal roofing.”—5th March, 1873. 
968. Jou~w Apams, Pow road, Lower Clapton, London, and 
Bensamix Jenkins, Glenarm-road, Lower Clapton, London, “ Engines.” 
—15th March, 1873. 
1028. — PRANcis, Birkenhead, “‘ Apparatus convertible into a desk, a 
seat, and a table.”—19th March, 1873 
1138. Georce Ramsay Hay, Glasgow, N. B., ‘* Wheaten flour.” 
1145. Epmunp Saaw and Grorce Hunter, "Leeds, * * Boilers.” 
1147. Et Bh yah and NatHan WILKINSON, Blackburn, “Steam 
Ma 
1161. WILLIAM Joun vpheny Hackney, London, “ Boot and shoe toepieces 
or ti '—28th March, 1873. 
1176. 'HOMAS CHAMBERS. Newron and George Dawson, Thorncliffe Iron- 
works, near “ Kitchen '—29th March, 1873. 
1192. Harry Jonyn STEEL and Richarp Wueren Gartasp, Wharncliffe 
Works, Sheffield, ‘“‘ Domestic stove for economising the consumption of 
fuel and utilising the heat thereof.”—3lst March, 1873. 


1204. The Rev. Granvit_e ws Fores, Broughton Rectory, “ an 
ee rene os ym —— oe manufacture of cement, 
at 
1209. WiLtiaM Monpocu, Glasgow, N.B., “A or arrangements 
os eeeree Se speed of motive power worked by steam or 
1218. Witttam Morcan-Browy, Southampton-' Yoed. tnd Ap “ Cut- 
files.”—A communication from Alfred Weed. ae tots ers 
1258. ALFRED + “Utilising the of coke 


Jopsoy, 
ens, &c,”—4th April, 1873. 
17. Artuor Wi.ism Ex.is, Madeira Villas, a Yeats, “ Treating sub- 
ae and liquors containing ammonia and cyanogen.”—7th April, 
1873. 
1287. Tuomas Fitch RowLanp, Greenpoint, Kings, New York, U.S., 
“Sw and measuring ccal, &c.” 
ae ee 


ibe. Wins ca be ntth apr, County, California, U.8., 
isis Looms , Massachusetts, U.S., “Naval war vessels termed 
1816. Jom Cxnmnous, Oldham, “Machines for doubling, known as 
twiners.”—9th April, 1873. , 
All persons having an interest in opposing any one of such applications 





eats eo tintonte witiing f Gale Aft at 


,  ~ ena the Commissioners of fourteen of its 
List of Specifications published during the week ending 
: B April, irs. 


84.3 2544, Ts.; 9351, 18-; 2555, 6d; 2556, 1s : 
b ; 9575, 8d.; 2576, 1s. 6d.; 2577, 8d.; 2579, 
2588, Od; 2502, 6a: $067, 6d 2599, 1s.;>2602, 10d.; 2603, 1s. 
; 6d.; 2643, 10d.; 2644, 1s. 4d.; 2645, 38; 2650, 10d.; 
2681, 4d.; 2685, 4d.; 2690, 4d.; 2692, 4:1; 2608, 4d.; 
4d ; 2708, 4d.; 2709, 4d.; 2712, 6d.; 2714, 4d.; 
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we 


“3 2780, 4d.; 


8586, 10d.; oi Ae. 24; 





erwanied ty pest trem the Futenbefiice cn 


oy emo pagal at fi Posto, yi —_ 4 
pean Majesty's 
smash Wenkewett, Ser | 





ABSTRACTS OF SPECIFICATIONS. 
The fo! ar a —_ are Poy weer Se: those published by 


Class 1 _—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
_ t C. Mever, Boulevard de Strasbourg, Paris, “ Steam boilers.”"—Dated 
th Getober 1872. 
—rnis invention ie toa ini and arrangement of steam 
Boilers and their furnaces so to effect consumption of smoke and 
maintain circulation of the waher. ane boiler is provided with a fire- 
box open at top and bottom, and surrounded with a water space com- 
ne upper and lower parts with the body of the boiler, 
whereby tion is maintained. — the fire-box is a grate, on 


air valve, and opens into the boiler flues over a bank or brid, 

slit in which air warmed by along flues anier e 
admitted to effect the complete combustion of the 
fuel in the fire-box, combustion being maintained the furnace space by 
air m partly down through the fuel and partly by the fire deere and 


ng A. A. CocHRANE, London, “* Boilers.”—Dated 7th October, 1872. 
The ition of certain water spaces or bridges in 
the flues or combustion chambers of boilers. 
2967. A. Sauvee, London, ‘‘ Steam boilers.” —A communication.—Dated 9th 
2. 


This invention has for its object to furnish a convenient and effective 





tubular boiler in which the water circulates inside the tu which —_ 
be so constructed as to allow an easy keeping in order re 
to have no parts made of cast iron in contact with the es, The hotler 


is composed of a series of o—- of tubes in which the water circulates. 
Each group is ms a Ty. alight inclined with the horizontal line, and it 
communicates 


ith the fo! —e g group through a water box formed by 
the ro 4, —. —* ich passes the end of each tube, and 
by a cast iron e plate and provided with a lid fixed on 


the frame with ronal bolts and nuts, so as to allow an easy inspection 

or removing of the tubes, 

2909. J.C. Kay and W. Hartievy, Bury, Lancashire, “ Steam engines.”— 
Dated 11th October, 1872. 

The os of these improvements is to obviate the great one of steam 
pressure occurs in wi d cylinder eng in passing 
 oeyerwag from the high-pressure c cylinder to the low-pressure or con- 
pone gen ple To effect this object the place the cylinders close to 
each and connect them by short hennehes in which are the plate 
or other valves. 


3004. W. R. ag pon “ Steam generators.” —A communication.—Dated 
11th October, 1 
The present tinpeovements relate, Firet, to the « combination of a pendent 
water 5 witha , to with the 
bridge tubes ay through the same, whereby heated air >be @ por- 
tion of the p may be transmitted directly from the 
fire-place to >the combustion chamber without passing over the bridge ; 
Thirdly, to the combination of the several improvements herein described 
to constitute a perfected steam generator as a whole. 
3012. E. Davies, Liverpool, ‘‘ Hydraulic machinery.”—Dated 12th October, 
1872. 


The features of novelty which constitute this invention relate, First, 
to improvements in turbinés; Secondly, toa means or syetem for ob- 
taining and utilising power for driving such turbines; Thirdly, tu a 
system of obtaining an in power from turbines, aud ae 
and applying such power asa prime mover to machiner ; Fourthly, 

stein of utilising the power obtained from ae: e said tur oy 
The improvements in turbines consist, in the first place, in the applica- 
tion of an adjustable valve or plate on the top of the turbine case, and 
which valve or plate regulates the delivery and discharge of water out of 
the top of the turbine, instead of delivering the water at the bottom, or 
at the top and bottom, as at present practised. By means of such adjust- 
able valve or plate the discharge at the top is regulated and governed, 
and such — being at the top only the speed and power of the 
turbine is regulated. 














Class 2,-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2946. F. Forper, Wolverhampton, “‘ Clip 

vehicles.” —Dated 7th October, 1872. 
The inventor employs a plate or bar laid on the top of the spring and 
recessed or shaped at each end so stesee Se ages the clips so that the 
ms cannot move without moving the said plate or bar. The said plate 
secured to the spring by the centre bolt, and thus neither the 
said plate or bar (which the inventor terms the clip holder) nor the clips 
mselves can move. 

2957. J. Bucnanan, Greenock, Renfrew, N.B., ‘‘ Propulsion of ships,”—Dated 

8th October, 1872. 
on feature of novelty which constitutes this invention is the forming 
nm space in the lower part of the hull of the ship transversely 
ship's len; the propeller being placed to work in this 

—— space at the stern, thus preventing the “ racing” of the 


2973. W. B. Cuapim, London, “ Railicay brakes.”—-Dated 9th October, 1872. 
This invention oe Fay me to novel apparatus for operating railway brakes. 


holder for the springs of road 


The are a cross bar suspended byrods. ‘This cross 
bar is connected to rods or barsextended uely from the cross bar to a 
rod a horizontal lever. arm of the said lever 


are to be con with electrical "2 the shat for  acjusting them, this 
er is connected = a chain es the fric- 
tion plate and ected to vaca aid vertical lever 


armature. A spring conn 

action when the a upon the chain is relaxed. The 

brake-shoes must be previded with springs for drawing them back from 

the wheels when they are rel d from p 

es > Gastineau, London, “ Railway. switches,”—Dated 10th Oclober, 
art invention has for its object a new and i ed 

2 ioe and stock rails in junction or facing pea yg 
the of working the tongues, so as to render it IChpponeibie for foe the = 
switches to become or obstructed in their action 











other su o~ gues ere 
constantly in ay ye and the thin or eine a is housed 
into the stock rail, either 


i 
es 
E 


ie 
| 
3 
[ 





Aprit 25, 1873. 
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THE ENGINEER 








10, 5, Bose, London, “ Signal alarums for railway trains.”—Dated 
This invention relates to means of tho engine dotver of 0 wa 
way train an audible ee re oars ae her ea © 
or notched bar is moun by the 

nee the of the standard signal, 


so 
“danger” the bar is t within 
from = the train. 


may 
the Se renee ee with equivalentresults. Ura bar with projec- 
tions oni Sage me ape te ee te Ana of the rail, and moved wi 
range of the wheels or their flanges when the signal is moved to ‘* danger,” 
the noise of the wheels passing over the ——— serves as an alarum. 
Another mode of giving such an alarum is to mount on the locomotive a 
spindle with arms, one of which bears against a bar moved towards the 
rail when the signal is put to “‘danger,” and the other acts on the cock of 
steam whistle so as to cause it to sound, or releases a detent and 
permits the whistle to be sounded by the action ef a spring or weight. 
A A Le mpe « ~ oa another whistle, or the same 
ie a brief note when the is at “safety ” apprisin 
driver that he may go on. —_ - _— 
2998. W. D. Mann, London, “ Railway carriages and fittings.”—Dated 1th 
no vb - 1872. ’ vt 2 9 fi 9: 

vention relates to a peculiar construction and arrangement of 
railway carriages and fitti: whereby aes hg aed and other 
accommodation is provided for night travelling or for long journeys, a 
better — of warming and ventilation is obtained, with an improved 
mode of opening and deding the doors and windows. 
3016. E. O. W. Wnirenovse and 8. E. Puitiips, London, “ Recording 

apparatus.”—Dated 12th October, 1872. 

This invention consists in applying syphon pens and the ink for same, 
as described in patent No. 1998, July 2th, 1871, to the registering by the 
intervention of suitable mechanism to steps or other parts of vehicles the 
record of time, dist. , and ber of ee 


F 











Class 3.—-FABRICS., 


Including Machinery and Mechanical Operations connected with 
prverien. Manufacturing, Dyeing, Printing, and Dressing 
‘abrics, dc. 


2958. 8S. Brooke, Brighouse, Yorkshire, “‘Carding machines.”"—Dated 8th 
October, 1872. 


This invention consists in the construction and application of one or 
more taking-off strippers or card rollers, having a spiral strip or band of 
emery interspersed or intervening at suitable distances aj in or be- 
tween rings of filleting or card clothing, for the purpose of grinding the 
cards on the worker’s it swift and doffers whilst at ordinary work 
in stripping the fibre therefrom. 

2961. J. Witkinson, jun., 8. Fituincuam, and J. Parpor, St. Helens 
Mills, Leeds, Yorkshire, “ Operating upon woollen or worsted yarns.”— 
Dated 8th October, 1872. 

The object of this invention is to operate upon woollen or worsted 
yarns in more effectual manner than has heretofore been done when 
these yarns are operated upon in the hank in the of washing, 
scouring, bleaching, and mordanting such yarns. To this end we sepa- 
rate the yarns from each other so that the chemical solutions or water 
through which they are conducted will effectually act on all parts, and 
the several processes will be carried on with greater certainty and in a 
inore perfect manner than heretofore. 
es, Se, Glasgow, “,Weaving textile fabrics."—Dated 9th October, 

73 


The feature of nuvelty which constitutes the invention is, the connec- 
tion and mode of working the heddles and t les, thus :—In a series of 
cight shots of weft the treadle depressed at the first and third shots is 
connected to heddles 3 and 4: the treadle depressed at the second and 
fourth shots is connected to heddles 2 and 3; the treadle depressed at the 
fifth and seventh shots is connected to heddles 1 and 2; and the treadle 
depressed at the sixth aud eighth shots is connected to heddles 1 and 4. 
£086. J. Borp, Glasgow, ‘‘ Machinery for winding or doubling yarns or 

threads.” —Dated 10th October, 1872. 

The framing consists of arch-shaped standards connected by a horizontal 
longitudinal girder in the form of a longitudinally ribbed pipe. A hori- 
zontal longitudinal shaft has fixed on it a number of pulleys, each of 
which drives two winding bobbins, one on each side. At intervals along 
the machine transverse brackets are fixed on the top of the central girder, 
and each bobbin carrier is centered on the outer ends of a pair of these 
brackets. A weighted lever is juinted to the underside of the central 
girder so as to project through the slotted arm of the bobbin carrier, and 
when the bobbin is full moves it completely out of driving contact 
instead well tor dou it inwards as it did previously. When the machinery 
is arranged for doubling, hooked detectors are arranged so as to be held 
up one by each thread when working properly. When any thread breaks 
or fails the corresponding detector d ds and makes a balanced lever 
turn so as to place a projection on it in the way of a ratchet wheel or 
— on a continuously rr rocking shaft. The balanced lever 
is in consequence moved, and jointed to an arm projecting from 
the rocking — of the bobbin carrier, makes that carrier lift the 
bobbin out of driving contact. Each detector is made with two or more 
hooks, and each yarn or thread, after passing under one hook of its 
a next passes over a fixed guide wire, and then under the next 

100K, 


2995. J. H. Dickson, Harefleld, Middlesex, “ Treating or preparing fbre- 
yielding plants.”— Dated uth October, 1872. 

The object of this invention is to separate the useful fibres from the 
stalks, woody substance, or pith of fibre-yielding plants, such as rheea, 
bemp and flax, and analogous fibre-yieldi: plants. These fibres, when 
obtained, may be spun on flax, worsted, sille and flax machinery now in 
general use, and woven into cloth or otherwise u 








Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 
2949. F. W. Fottows, J. Bate, and 8. Epwarps, Manchester, ** Chag- 
cutting machines.”—Dated 7th October, 1872. 

The nature of this invention consists in so a‘ g and constructi 
the various parts of a chaff-cutting machine, that the rollers can be pu 
in motion and reversed, and the length of cut can be varied by one 
starting lever, which is connected to the clutch boxes, for stopping, 
starting, and reversing the toothed rollers, and the one for qvarying the 
length of the cut. 

2960. F. Renper, Manchester, “ Machines for dressing lour.”—Dated Sth 
October, 1872. 

This invention refers to dressing machines with a silk covering, 
and consists in the empluyment of a stream of air for keeping the pores 
open. 

2980. R. R. Riches, Norwich, Norfolk, ‘‘ Revolving rakes."—Dated 10th 


, 1872. 

The rake is constructed with two sets of corresponding teeth fitted on 
opposite sides of a spindle or axis adapted to counter! ce each other 
in their movement on the spindle or axis, and with spur gear and other 
mechanism for simultaneously raising the ening set of teeth (thereb: 
emptying them of their load) and lowering the other set (to become fi 
by moving a lever, and thereby putting the parts in gear with the axle 
of one of the travelling wheels when seguived to turn the rake. 

8030. D. Piazon and W. Manwarinc, Banbury, Oxfordshire, “ Reaping 
machines,” — Dated 15th October, 1872. = 

This invention consists in a method of giving to the revolving rakes of 
automatic reaping machines two paths whereby the rake can be made 
either to disch the sheuf or over it without goanees it from 

. r 


rei 


the platform at the pleasure of the person operating 








Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pupea, 
and House Fittings, Warming, Ventilating, dc. 
2972. J. sore, Blackburn, Lancashire, ‘* Firegrates for domestic purposes,” 


_ 1872. 
This invention consists in making the bottom of the grate inclined 
towards the front and perforated at the back; at the front of the 
bottom there is a slot or slots to give extra air and front is 
to admit air and to facilitate the clearing out 

of inclined bottom 


neces, or the whole can be made in one piece, or 
the may be moved to vary the depth of the fire, or the sides can be 
shortened to vary the width, 

2981. J. Corry, Blackburn, Lancashire, ‘‘ Fire grates.”—Dated 10th October, 


1872 
The inventor constructs the bottom grate horizontal for only a portion 
of its width and then continues the bars at an angle ——— secur- 
ing an angular and ventilating space at the back of the fire, grates 
furnaces, and may be movable 


may be introduced into ordinary grates or 
or fixed, 
1288, T. Warrweit, Slockion-on- Tees, “ Fireplaces and stoves.”—Dated Sth 


April, 1873, 
The claims to this specification are :—First, the general combination of 


© 








or doors to allow of the soot or dust being cleared away from the lower 
parts of the apparatus substantially as herein described. 





Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
1313. L. Goppu, Massachusetts, U.S, “ Nacul war vessels.”"—Dated 9th 

April, 1873. 
This complete specification dcescribesa monitor provided with a ta: 

or conical turret or roof to the gun-room or chamber, and such upon 
a conical or tapering deflecting glacis extended in opposite ways from the 
turret at its base and arranged with a deck which is sl upward in 
amy 4 directions from the wales to its longitudinal medial line which 
slopes downward from the turret to the bow and stern. In 

tion of the hull of the vessel the ribs are to run or may run longitudinally 
of it instead of transversely of it. These ribs so arranged with the inner 
and outer casings form ae or chambers between the said casings into 
which water may be let in order to sink the bull more or less as occasion 





may require preparatory to the into action. Holes may be 
made through the ribs so as to let the water from one s into the other 
in order to enable it tu be pumped out or extracted. ¢ claims are to: 
The conical turret or turret roof and glacis arranged ther, and with 


t to the hull as shown ; also the conival turret roof, the gun-room, 
and conical glacis arranged together, and with the hull as represented ; 
also the deck sloped in —— directions both longitudinally and late- 
rally in combination, and arranged with the conical glacis and turret as 
specified ; also the deflecting wales, the conical glacis and turret, and the 
deck sloped in o; te directions longitudinally and laterally, all being 
substantially as set forth and represented ; also the port and its operative 
rack and in the turret as shown and described. The 
and combined with the 
turret, and its discharge opening as set fi . He claims in an iron bull 
the ribs arranged longitudinally in such hull all substantially as 
ex 





Class '7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 
2948. P. Arrken, Glasgow, ‘‘ Gas cooking apparatus,” —Dated 7th October, 
1872. 


s 

This invention or stove for cooking purposes consists of an outer 
cylindrical case with an inner short one about half the size of the former, 
suspended annular about an inch or so from the top and bottom of the 
former on aclose diaphragm between them, having the heating burner 
made in the form of a ring with a cross piece made of small metal tube 
with a sheet metal disc below it and a range or spray of small closely 
ranged holes on the upper side of the tube and cross part, all —— by 
and supported on a tubular standard in the centre with a la supply 
pipe hl ing to the lower part from main yas pipe and controlled by a stop 
cock in the usual manner. The stove thus formed rests on the hearth or 
other cooking platform at a convenient height, and the air passes in 
through openings cut all round the lower part of the outer case, and in 
at the low end of and up threughb the central cylinder or case and through 
a narrow slit or row of holes in the disc below the burner tube with the 
jet holes in it, and close to these so as to supply the air warm and steady 
to the flame on each side, the cooking utensil being carried on two or 
more metal rods resting in recesses or holes in the upper edge or sides of 
the outer case at different heights above the top of theinner cylinder and 
burner or spray of jets for different sized utensils. For a heating stove 
the outer case is formed ornamental with a portable top, either with or 
without interstices opening to the apartment. 

2953. W. Garnver, London, “ Safes, cash-boxes, dc.”—Dated Tih Octoder, 
1872. 

This said invention relates to contrivances, whereby a safe, cash-box, 
jewel-box, or other similar receptacle, may be safely secured upon the 
floor or upon the table, stand, or other support in such a manner that it 
can only be released or removed therefrom by a person having the proper 
key. For this purpose the inventor forms in the bottom of the safe or 
box a dovetailed groove. and affix to the floor, table, or stand a dovetailed 
plate, so fitted tu the aforesaid groove that the safe or box may slide 
endwise upon the sane. Inside the safe or box he a spring, 
bolts, or rods, which when the lid or door is closed project through the 
bottom of the said safe or box into holes formed into the aforesaid dove- 
tailed plate, but which are raised out of, the said holes by their springs 
when the safe or box is opened. 

2962. W. Hottanxp and T. Cox, Birmingham, “ Runners and top no'ches for 
umbrellas, doc.” — Dated 8th October, 1872. 

This invention consists in attaching or soldering the ring, which is 
afterwards converted into the notch, to the tubular of the runner 
or top notch, by temporarily fitting the ring on the tube and immersing 
for a short time the combined tube and ring, or the parts only to be 
soldered ther in a bath of melted tin, or melted lead and tin, or of 
common solder or other metailic alloy, fusible at the same or nearly 
the same temperature. By this treatment the ring is firmly or 
soldered to the tube, and the runner or top notch is finished by the pro- 
cesses of turning, and notching, and jay ing 
2068. A. J. Bernarp, Paris, “‘ Construction of lamps.”—Dated 9th October, 

1872. 

These improvements consist, First, in constructing the gallery of mode- 
rator and other argand lamps with a closed bottom and with lateral 
openings throangh which the fupply of air for the outside of the flame 
passes, while the air for the interior of the flame enters through openings 
in a cylindrical shell below the closed bottom of the gallery. Both sets 
of openings may be fitted with slides by which the supply of air can be 
adjusted. The closed bottom of the ~—s holl or the pti 
of the superfluous oil from the wick, and is provided with a small spout 
through which the oil drips back into the body of the lamp. Another 
improvement consists in arranging the rack of moderator lamps to slide 
through a guide plate fixed to the support for the gallery, and in fixing 
on the support a boss which forms the bearing for the spindle of the 
pinion in gear with the rack. 

2990. R. Bactey, Birmingham, “ Holders or galleries for the shades or 
globes of gas and other lamps.”—Da'ed 10th October, 1872. 

According to this invention rotating radial arms ~~ on the 
bottom plate of the holder are employed, the said arms having at their 
outer ends sliding lips or hooks which engage with and hold the shade, 
chimney, or candle. These lips are connected to the radial arms by 
taking into longitudlnal elots in the said arms, the said pins also taking 
into equidistant curved and eccentric slots in the bottom plate of the 
holder. By rotating the radial arms by means of a collar below the 
holder the sliding lips can be made to close upon the shade, chimney, or 
candle and fix it in its place or be removed from and release the said 
shade or article. By means of the adjustable lips described the holder is 
capable of adapting itself to shades, chimneys, and candles of different 
sizes. The holder may be modified by fixing the radial arms to the or 
rim and employing curved rotating arms in place of the curved slots 
described in bottom of the holder. In this case the curved rotating 
arms engage with eyes or loops on the sliding lips. 

2992. A he Moss, Shefield, ** School desks and seats."—Dated 10th Octoder, 
1 


The ob of this invention is so to construct a school desk and seat 
that a child when seated on the seat may have in front a flat desk ata 
suitable distance for writing on, and also that a child may at other times 
freely stand up bétwoon the seat and desk. 

9000, P. Rrreme and A. Wyiitin, Kilmarnock, Ayrshire, N.B.,“* Blocking 
and shaping Glengarry boanets."— Dated 12th October, 1872. 
The nature of this invention ——- in a new automatic 














le at the ofa up link at the far end, and hook: 
by another at the near eud inside handle, which links are tightened 
up with hollow-faced gri; blocks between them and the bonnet first 
stre' on the lower part of the block by end handscrews, and then by 
two side-gri segments, also by a screw ; after which the 
said stretch: ver is brought hooked as stated, when the 


the construc- , 


“‘ Boots and shoe.”—A communication.— 


to a new kind of half soles and heels to be fitted 

to and removed from any sort of boot or shoe at will by the use of 

screws of a particular construction. 

3100, H. A. W. Reeves, London, “ Pails for carrying waste water.”—-Dated 
2lst October, 1872. A tp 


3021. W. E. Gepoe, 
Dated 14th October, 1872. 
This invention relates 


Constructing house or pails, or other pails, with a spout, with or 
without a hinged flap, — or lid to the spout. : » 


Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Ful 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 





preparation applicable to the treat- 
ment of what is known in France as “la fitvre aphteuse,” and in 
England as “ fvot-and-mouth ” disease, to which animals of the bovine, 
ovine, and porcine classes are specially subject. It consists in the 
employment of what the inventor calls a phenicated sulpho-tannate of 
iron and copper composed of the following ingredients :—sulphate of iron, 
phentec acid, sulphate of copper, and gall nuts. These ingredients are 
made into a lotion, which is applied by means of a hair pencil to the 
part affected, after the removal of the cuticle therefrom. By these means 
a cure is usually effected in a few hours. 
2943. E. J. Payne, Warwickshire, and W. CLanke, Worcestershire, ** Con- 

verting iron unto steel "—Dated 5th October, 1872. 

This invention relates to converting iron into steel by the cementing 

as Se ee aanes tar pitch in enclosed vessels ; also in case- 
ening iron by the same prucess. 

2950. T. Greener, Darlington, and W. Ev.is, Gateshead, “ Manufacture of 
iron.”— Dated 7th October, 1872. 

This invention consists, First, in the use fur the bottoms of heating or 

mill furnaces of ores or subst. taining oxide of iron or the 

equivalents of such substances ; and, Secondly, in the method of securing 

the cinder obtained the in the heating furnace by a dry 

bottom, and the use of such cinder for fettling for puddling furnaces alone 

or combined with other substances. 

2952. R. Macuetr, London, and H. Scno.eriecp, Newcustle-upon-Tyne, 
“ Rffecting the massing or agglomeration of mineral substances.”—Dated 
7th October, 1872. 

The essential feature of this invention is to enable bodies, such a 
certain ores and oxides of iron and oxides of manganese, which occur in 
nature or result from their extraction from the mine or separation after- 
wards in a state of division too fine to be advantageously smelted in th 
blast furnace, to be agglomerated into masses, lumps, or briquets, 
whereby subsequent operations, metallurgic, chemical, or otherwise, 
may be better performed upon them; and consists in the ultimate 
admixture of the non-cobesive material to be massed or agglomerated 
with a solution of a silicate of an alkali, and then pressing portions of 
the plastic mass into suitable sized lumps or masses by means of suitable 
machinery or otherwise, and then pm a wh me the same and permitting 
them to harden, or if required baking them at a higher temperature than 
that of the atmosphere. 

2956. C. Brakett, Manchester, Lancashire, “‘ Peat."—Dated 7th October, 
1872. 


The invention consists in drying, evaporating, or extracting the 
moisture from peat or turf by placing the same in stoves on endless 
lattices, and passing hot air or gases through. The stoves being arranged 
alongside of each other, and connected with each other at the ends, aud 
the outside air being excluded, or partly so, and by means of a fan or 
blower the air or gases after getting charged with mw'-ture being passed 
through a furnace which takes out the mvisture and ; asses them dry intu 
the next stove in the range, where they again get cl .nyed with moisture, 
and in like manner pass through a furnace, and pass on dry to the next 
stove. The first stove in the range is connected with the last one by « 
flue or tube, so that the hot air or gases are alternately dried as they pas= 
through each stove, and by means of the fan a continual circulation i+ 
kept up, and the heat is retained in the stove. In this manner a small 
quantity of fuel only is required. In another arrangement the drying 
stoves are connected with each other as described. but only one furnace 
is used for the whole range of stoves instead of a furnace for each stove 
In another arrangement the air entering the drying stoves is first passe: 
or exhausted through a furnace by a fan so as to dry it and enable it in 

through the wet peat to readily absorb moisture from it. It is 
then d: through the fan, not direct into the open air, but into a 
tube of larger diameter connected with the stove so as to eject or draw off 
other air from the stove besides that which actually passes through the 
fan by means of what may be called an induced current. In another 
arrangement the peat is cut roughly from the box, passed through rollers 
running at different speeds, which mix it and pass it on to a travelling 
lattice in the stoves in a thin and when dried in the stoves, a> 
already described, the peat is continuously disc: at the other end of 
the stoves. The peat is then ground into a rough powder and pressed 
inte blocks by means of rollers running at different speeds. In an 
arrangemeut for using the blocks for smel iron ore, the iron ore is 
crushed into pieces sufficiently small and mixed with the powdered peat, 
and is then pressed into bloc This will promote a speedier and more 
lect smelting of the ore, the blocks being charged into the smelting 
rnace, either with or without being charred. In an arrangement of 
charring the peat or making it into charcoal, a tube or flue is i 
up the centre of the charring ovens, through which air is passed and made 
hot and , and is then applied to the drying stoves along with the gases 
from the ovens, or the air supplied by the blowing engine is first 
heated by this means before it enters the smelting furnace. In a fan of 
a construction specially adapted for passing the hot air or gases in 
the several manipulations of drying. 
2050. W. Lonperc, London, “‘ Manufacture of soap.”—Dated 8th Octoler, 
1872. 


The features of novelty in this invention consist in a new or improved 
process of ~ peg soap. The inventor takes a definite quantiiy 
of fat, animal or vegetable, or a mixture of the two, or a mixture of 
either of the two and resin in the state of thick oil in proportions vary- 
ing cosndns to the quality of soap it is intended to uce, the finer 
varieties of fat yielding a soap superior to that formed by lower descri;- 
tions of fatty matters The fats to which he parti refers are 
tallow, mutton suet, or a mixture of the two known in trade as 
“ melted stuff.” Animal oils, such as fish oils, cocoa nut oil, palm oi! 
palm kernel oil, cotton seed oil, olive oil, and the like. The said mix- 
ture is heated to the melting it, say, about 100 deg. Fah, the object 
be! to have the fats in a liquid state at as low a tem ture as 
possible, merely to insure contact with the chemical ta, after - 
wards to be mixed with them. To this mixture he then adds gradually 
and with diligent stirring from 50 ny cent. to 60 per cent. of a solution 
of caustic soda, indicating in the cold from 30 deg. to 40 deg. Baume. 
As soon as combination has taken place, which it does with evolution of 
heat in a few minutes, he adds water, solution of glutin, silicate of soda, 

of soda and potash, 





or silicate and for certain kinds of seap sulphate of 
soda, alumina, and carbonate of potash The proportions of there 
matters vary with the proposed quality of the soap, but in general they 
are as follows, pamely, fat. 100 parts; alkali, fifty to sixty parts; silicate 
of soda or of soda and potash, twenty-five to fifty parts; gluten, twenty 


five to fifty parts ; water, twenty to fifty parts All the ts are 
added to the above compound in the cold, and thoroughly poratont 
by stirring. The mass, which is now of a su » is covered 


up, allowed to heat and cool down again, wh uires from twent) 
four to forty-eight hours more or less, after which it vwy Ae 
out of the frames and cut into slabs or bars, as may be The 
soap then only requires to d, that is to say, to be exposed for 
some time to the inf of the atmosph drying room or other 
convenient skelter, which hardens and dries it. 
2064. H. Lanxux, Thepdon Gernon, Asser, A. Lerouron, Liverpool, and W. 
Waurrs, Lendon, “ Production of iron and stecl."—Dated Sth Octoler, 
1872. 
A to this provisional fication iron ore is mixed with char- 
cl Sn res Scangeed sat he peoperons barn 
been readjusted the ture is again reasted. This product is again 


analysed, flux is added in oe epee, ant the mixture is melted 

cn petn ot Gamneen, or o beaied om bh d or sq d to forma 

74. B. Tanner, Liverpool, “ Artificial wanures."—Dated 9th October, 
1872. 

of single, double, 
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to the por - 





silicate, or oxalate of or mixture thereof, is or are then to 
the liquor for the purpose of removing all or a portion of the lime, and 
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Aprit 35, i873. 








for substitu tash. The leur iva separated from any insoluble salts 
form: stating ota clear liquor, on ori arated fr 4 te of 
potash more or less intermix fe mar ae Fo gran eS ae RF fii tose? anti such 
Fade grange yt be pe Any other alkaline 


<a used instead of or in conjunction with the added thereto, 
and any form of single, double, or =, - can thus be 
produced. Secondly, a very similar result is adding the base 


or bases to be subs’ 
dition, = in combination with any acids or elements which, during the 
pe of manufacture, are cra ya volatilised, —_ as chlorides, 


tuted for the lime or alkaline matter in a caustic con- 


or example. Thirdly, phosphoric aci: hosphoric and 
acids, more or - di luted with water, are also treated with base or 
bases in a cau tion with any acids or elements 





or in 
(such as chlorides, which pte oe the P process are decomposed or volatilised 
and their when any form of single, double, 
or triple superphosphate. The superphosphates y the 
above descri are sometimes further concentrated by Siteine the 
soluble portion in water, separating > insoluble matter, and evaporating 
the liquor as hereinafter described. desired an onal quantity of 
alkaline matter is added, Fourthly, thes —- when prepared for 
evaporation, are intermixed with dy, woollen waste, blood, flesh, or 
other form or forms of a matter, and evaporated to dryness, a 
single, double, or t “re su) te being obtained, having ammo- 
niacal matter in a si a solu ie orm intermixed therewith. Fifthly, 
the solutions described in paragraph No. 1 are also treated in the wee 
therein described, or solutions of phosphoric acid are intermixed with 
shoddy, wollen waste, blood, flesh, or other form or forms of nitro-zenised 
matter, and evaporated to dryness. The product is * amuiouio- 
phosphate.” Sixthly, phosphoric acid or sol of phosphate of lime 
and other phosphates in hydrochloric acid, phosphoric acid, water, or 
mixtures thereof, is or are intermixed with ammonia, and with sulphate 
or bi-sulphate of lime. The proportions of the materials shall be, for 
every equivalent of phosphoric acid present there shall be present one, 
two, or three equivalents of lime, or any intermediate quadity ; ; and for 
every equivalent of sulphuric acid there shall be one equivalent of 
ammonia present. luble matter may be separated and the clear 
liquor ie p t will be a a ae of lime having 
ammonia in a rapidly soluble form intermi therewith. Seventhly, 
when it is desired to separate any portion of the ammoniacal salt formed 
as described in ph No. 6, the liquor which has been prepared for 
evaporation is concentrated sufficiently to enable the ammoniacal salt to 
crystallise out, the r ining liquor is ted to dryness, yielding a 
product similar to that deonted in paras ph No. 6, but less rich in 
ammonia. phot the Several forms 0 superphosphate herein de- 
scribed may d an re powerful ax a manure by 
the addition of phosphoric acid thereto. Ninthly, it is preferred to ca 
out the evaporation by the use of steam, or hot air, or mixtures the 
the action being safer and mure satisfactory. 
2975. H. CLayron, H. Clayton, jun., aad F. Hower, London, “ Treating 
peat.” —Dated 9th October, 1872. 

According to this previsional specification the peat as it is cut is put 
into wagons ty | perforated bottoms, One side or end of each wagon 
is movable and is forced inwards by a screw in order to press out the 
water from the peat. The peat is then pulped in a pulping machine of 
peculiar construction and p out through a die. It is received on 
trays running on rollers and is cut into pieces of convenient size, The 
— with the moulded peat upon them are placed on shelves in drying 
sheds. 


2676. W. D, Fisner, Glasgow, N.B., “ Illuminating gas.”—Dated 9th October, 
187. 




















This has reference to an improved construction and compact 
arrangement of the parts of a gas-making apparatus for private illumina- 
ting purposes, and consists, as regards the retorts, in making them with 
a hollow sole longitudinally, so that the liquid or tarry products of the 
coal or shale used would run to the centre of the furnace to be distilled 
into yas also; and when used for producing gas from liquid hydrocarbons, 
as petroleum and shale oil, or the residue in refining them, the hearths of 
these retorts are made with angled ducts, so that the oil would enter at 
one end of -— and be reversed at the other, so as to run through a 
second, third, or fourth, and thus be converted ‘into gas before 


2985. A. Uncerer, Simmering, deine, o eis ied "—Dated 
10th October, 1872. 

This invention, which relates to yo nip amma in eva 
consists of a cular shaft or tower constructed o pony or yo 
suitable mate: and covered with a perforated platform or cistern, from 
which a considerable number of wire or other or rods are ed 
into the interiorof the tower. The liquid to he evaporated is first con- 
ducted to the top of the tower, and then allowed to run down through 
the perforations in the cover along the ropes or rods at a speed which can 
be regulated according to circumstances. Hot air or the products of 
from a furnace enter the tower near its base and 
igh an opening near its 3 top, meeting on their way the liquid 

surface the ropes, and thus concen- 

trating “the same evaporation, more or less according to the heat of the 

+7 and the speed at which the liquid is allowed to run down the ropes. 

t is preferred to place a cistern at the base of the tower, in order to 
cotinal tn the concentrated liquid and so that it may be removed. 

2988. J. Youne, Kelly, Renfrew, N.B., “ Treating liquors containing aimimo- 

niacul compounds in order to obtain products therefrom.” —Dated 10th 


vr, 1872. 

The feature of novelty which constitutes this invention is the heating 
in a still ur boiler the solution of muriate of ammonia resulting from the 
production of carbonate or bi-carbonate of by the ammonia process, 
mixed with the carbonate or —— of lime and magnesia, in order 
to obtain ammonia com! mixed with carbonic acid. 
ae J. You NG, — a N.B., *‘ The manufacture of carbonate of 

— Dated 1 . 1872. 

The fe feature of wen A which constitutes this invention is the passing 
of carbonic acid through a solution of sulphuret of sodium, the solution 
being kept at or near the builing point in close vessels. 

2991 W. Astror, London, ‘‘ Apparatus sor drying sewage.”"—Dated 10th 
Ovober, 1872. 

This invention wee 7 especially te the separation of the liquid 
from, and the drying of the solid portion of the sewage or other hke 
substance. ‘The soli is separated from the liquid matter by precipita- 
tion in the ordinary settling tanks used for such purpose, but preference 
is given to those in which a partial vacuum is employed under the false 
bottom of such settling tank. The solids are dried by means of a cen- 
trifugal machine, the cage of which may be lined internally with felt, 
cloth, or other suitable permeable material, and which is fitted with suit: 
ably arranged and contrived blades or scrapers, which prevent the concre- 
tion of the solid matter on the sides of the cage. A brush or brushes 
made to revolve or reciprocate with the motion of the cage, keeps the 
meshes of the gauze of whieh itis composed clear of solid matter. 

2907. J. W. Perkins, Lowlon, a fuel. "— Dated 11th October, 1872 

The emg of this invention in the ion of silicate of 
soda with hydraulic cements. 

3003, i STEEDMAN, Glasgow, ‘ Acetic acids.”—Dated 11th October, 1872. 

This invention consists in ing the vapour of the impure acid, as 
obtained by heretofore in use through hat ae oa or through 
an oil or fat; such hydrocarbon, o1l, or fat, being maintained at a tem- 

) ne least equa) to that of the acetic acid vapour, and sufficient to 

iquefy it. 

3005. C. Lowe, Reddish, Lancashire, ‘‘ Coal gas tar.”—Dated 11th October, 
1872. 





ame fe 








This invention relates to obtaining carbolic, cressylic, and other acids 
from London coal tar, or similar substances. 

3007. E. C. Nicnouson, Herne Hill, Surrey, ‘‘ Dyeing and printing.” —Dated 
11th October, 1872. 

This invention relates to the aeperaties of what is known as rosaniline 
base from other p and which are either formed 
during its formation or subsequently ‘in effecting its liberation. Rosani- 
line base is obtained, as is well understood, by firstly heating together 
aniline, viz., what is knuwn as commercial aniline, with a solution 
of arsenic acid, in such a manner as is described in the provisional 
tection granted, No, 184, and dated’ January 25th, 1860, or other- 
wise, in order that the desired compounds of rosaniline base shall be 
formed, which, t with ious acid and the excess of, or the un- 











the farend. The doors of these retorts being fixed and actuated by anew 
lever arrangement hinged at one side, which would tighten up the ordi- 
nary luted doors by a wedge piece on the back of the door, the other or 
handle end of the lever entering a a wedge tightening sneck, and 
when the dours are made with smooth metal faces, they might be 
attached to the levers and tightened up in the said tapered snecks only ; 
and this long handle or lever aoa by another improvement, be con- 
nected by a toggle joint arrangement of levers, so as to work a long rod 
and scraper in the outlet gas pipe through a stuffing-box in its upper Son, 
which scraper would form a valve for closing the said pipe when the 
door was open. The said scraper is drawn back beyond the branch lead- 
ing the gas through an angled conducting pipe, with a hinged cleaning 
door opposite to it, which is weighted so as also to form a safety valve. 
This angled conducting pipe is led down to join the lower end of the first 
of two or more current reversing and cooling or condensing pi the 
lowerends of whichare made to dipinto acondensing residuary trap or plain 
vessel, with divisions or separate vessels the dip pipes and aspout or 
duct to allow the residues to run off and maintain the | liquid at the same 
level, so as to allow all the residues to runinto the trap, an po yet admit of the 
gas passing on to the purifier, and then to the gasometer or holder with- 
out passing through the trapping liquids, or a hydraulic main; a cock, 
however, being put on the branc a the gasholder, beyond the 
last dip pipe leading from the purifier. e purifiers are of the ordinary 
construction of perforated — 8 with lime, placed over cach other, but by 
these improvements their shells or vessels are preferred to be made of 
glazed fire-clay or enware, or if made of iron they are enamelled or 
glazed, as well as the conducting pipes near the retort, to make them 
easily cleaned, having these conducting and cooling or condensing 
and purifiers either immersed in a cold water cistern or an air re’ 
rating duct kept cool by the cold air being led through it to the furnace of 
the retort. en the gasholders are mude of th Go kewy iron, or water- 
luted, or dry collaping class, they are, by anther improvement of this 
invention, hung by a fusee and drum on one spindle, each chain 
of the gasholder wound round either of these in one , and the 
chain of the counter weight wound round the other in the opposite 
direction to that of the fusee, the one being fully wound on when the 
other is nearly unwound, all so that the power r~ 4 — of the weight 
would increase or diminish in proportion to the weight of 


d arsenic acid and other products, will constitute what is 
technically known as the “melt.” The melt thus or otherwise obtained is 
dissolved in water and the compounds of the rosaniline base, in solution 
or otherwise, are decom by means of a stronger such, for 
example, as lime, and the liberated base is separated from the insoluble 
products thus resulting by solution in water heated to the boiling point 
under the ordinary or normal pressure ; the sol of the r 
base is allowed to cool, and the crystals deposited are collected and 
utilised for the production of dyes or colours, as is well understood. The 
rosaniline base thus or otherwise separated and obtained is found to 
possess but a slight solubility in water boiling at the ordinary or normal 
pressure, consequently a very large proportion of water is required to 
effect the solution of a small proportion ot the base. In practice it being 
found = one pound of the om is obtained from a solution of about 6u 
gallons of water. Now, this invention cons eg = solution 
of the so-called rosaniline base or 
from the processes hereinbefore mentioned or anowie Sbtained in water 
heated under pressure, whereby a greater solubility of such base is 
obtained, and consequently the amount of water necessary for effecting 
= solution of a given quantity of such base is very much diminished. 
out this invention the inventor takes the melted mass result- 
ro from vag foregoing orpther similar processes and reduces that which is 
technically known as the ‘‘ melt” to a rough powder by means of edge 
rollers or otherwise, and he mixes the same, either during such process of 
grinding or subsequently with caustic lime, either hydrated or otherwise, 
= in such quantity as suffice to neutralise any acid and liberate 
© or ta base. Such mixture or product he then 
pon cay sagither with path into a suitable Sg ge or boiler capable 
of withstanding an elevated pressure, to which he applies heat. The 
desired solution having been obtained by reason of the elevation of the 
pressure and consequent increase of temperature, the solution or the 
contents of the boiler may be transferred, either before or after subsi- 
dence, to another vessel, wherein _ separation of the rosaniline and 
magenta base thus extracted may be effected. Should the rosaniline or 
magenta base not be fully extracted by the first Slepened by means of 


water heated under y , the treat 
_ 8. H. JouNsox, Stratford, Essex, Separating the soluble and in- 
aluble —Dated 12th October, 1872. 


7) 
“wwe ag this provisional specification the material to be operated 

















the 

in its rising and falling respectively. Another improvement consists in 
making a simple collapsing gasholder, which would be very light and 
always the same weight in = —— the lower half being composed of 
a round or other shaped rigi having a flexible bag part for the 
upper half, made of oilcloth ~ ner flexible web material, which would 
- xt allow the = to pass through it, having the one edge secured 

ight all round to the edge of the lower half of the vessel, and the other 

edge to the edge of a rigid lid, small enough to work up and down pod 
the said lower half or vessel, the lid being guided vertically by guide 
rollers, or any ordinary suitable guides, or by a rod or rods inside or out- 
side the gasholder. Another iraprovement consists rods ies @ por- 
tion of the gas, when of a poor quality, before holder, ~* ~ 

certain proportion of air and mixing it with, the ga in the holder, 
blowing the air either through perforated J pags in a vessel of naphthalines 
or other liquid hydrocarbons, which wauld so carbonise these ; and in the 
improvement of applyin, = the ens force of the gasholder to work the 
pigton of such blower forcing the said air, also in making the said 
motion of the holder give an ond or shut the damper of the gas-making 
furnace when the holder was nearly full. Anoth 
in a new simple mode of jointing the pipes of gas a paratus (also appli- 
cvble for jointing water 4 steam pipes generally) and consists in 
making the extreme ends of the pipe close to the abutting joints of a 
reverse double truncated cone shape with a groove and shoubler beyond, 
over which a roll or layer of soft metal or other ordinary packing is slipped 
or wound, and a conical metal thimble or rim driven or screwed up over 
it, so as to tighten the packing over the joint and reverse conical parts to 
hold the ends of the pipes together. 


2979. G. Ryprt, yaar gpm pM vs er A JO pee tag cleansing, 
draining, and drying sugar, wool, d&c.”—Dated 10th 
This invention amy for its o sha to convert or Ae bp a ga 
or — — intoa i , also for the 
wu or washing ine lor removing dirt, grease, or 
i and vegetable mare and for applying alkalies, 





aed ‘aa 











ieap tev, or other ¢] agents, also for ng an re-using the 
same, 80 tha} animal and v ble st , any 
other substances are placed . hydro-extractor or centrift 
in a dirty state and and d ready for’ 
removal without The inventor also takes material a 
taixture of animal and vegetable su and the same in acid 
waters, removes liquid moisture, and dries the samein a hydro-e: 
ceytrifugal ine with al, and improvements in hydro- 
extractor or cen’ chi applicabl in connection 
with the improvements in b: J machines 
named in dated Ogtober Ist, 1872, No, b 
2ve2. J. Sangoma ond T. Ropixsos, Widnes, Lancashire, “ Alkalics.” 
The said invention First, in in’ of soda 
ud niente te of them, per. een er 
y and metallic oxides, and fusing them in a heate1 from 
the outside, the said crucible having an outlet at the bottom to allow the 
fused erude soda or potash to out when Secondly, 








= is laced in a suitable a and the solvent is forced up through it, 
near the bottom and being dra wn off near top. The spent 
parca is then forced out by a plunger through a tubular passage; the 
“an material in this passage plugs it, and prevents the solvent 
Dy. 
1: ~~ é Weer, Brussels, Belgium, “ Galvanic batteries,’—Dated 6th April, 
873. 

The claims to this complete specification are, First, the exclusive use 
-— apyiiestion of of carburet of iron, of don, quality, 
electricity in galvanic cells and batteries 
pall nen my a, the cuniegenent of a jar of particular =. made 
of glass, of porcelain, or any other appropriate , as in 
the accompanying drawings. 

1287. A F. Row.ann, Greenpoint, New York, U.S , “‘ Supply and measuring 
1..”—Dated 8th April, 1878. 

















The } First Pongal we of the —_ nee relates to means ra suppl - p~ the 
coal to hoppers carried d to the tie 
roof-frame, moro ted railway. A » performs th = 

s of 





double duty « of ratio the belt nee its attach 
to travel and aff lective means by which the ‘oak one may be suc- 
cessively filled with coal. The drum is provided with diagonal chutes. 
Each diagonal chute is provided with two valves. The portion of the 
buckets which carries the coal is cylindrical in form, and plane of its 
travel is below the face of the drum. The Second part of the said inven- 
tian relates to the means for accurately measuring out the proper quan- 
tity fora com —— placing * in the proper charger. He employs a self- 
prope pon the cat ited the “metre.” The metre has a 

revolving cylinder die divided by longitudinal partitions. When, the cylinder 
revolves the coal deposited in the first division finds an ae and is 
duny The third part of the said a Invention, vemhes to the charging 
machinery. The “‘charger” consists of a carrisge mounted on wheels, 
which traverses the main car transve to. the line in which the main 





car itself travels—this carriage is vided with three charger 
The Fou OR aia cee oes: Oo means for x. drawing out 
the coke. is on a carriage m across the 
rapa car like that already bed, — provided with tree rakes. 
carriage te: thani: 
to thrust ean ghoy Lf and back and — sonhimeaiee: 
Class 9.—ELECTRICITY. 
Incl a gy Magnetic, Electro-Magnetic Apparatus, 
Apparatus, and Galvanic Batteries, : 


2045. de Dovpet, St. Petersburg, “ Anan of telegraphic despatches.” 
communication. — 


into Seantil use is attributable in part to the deterioration of electrica 
contact in the rheotome. This deterioration seems to be caused by tho 
deposit of an exceedingly thin non-condu film on the contact surface 
of the rheotome by the continued action of the spark, which is generated 
there at each interruption x. the electric a : The agape noe ad 
reduces the spark, and so as appears, entirely avo ele 
me agen I by immersing the contact points in a liquid solvent or 
medium, such as kerosene or other suitable liquid. As an additional 
safeguard of this vital necessity of continued electrical impact, the in- 
ventor has contrived and ad ent the a be ve delete tert apie an 
shifter. By this last-named expedient ~~ = eterious ~_—_ = 
= obviated through the entire Electric 
ocks proper are further liable toa failure wr thelr rheotomes. — may 
fail occasionally to make electrical contact, or yp 4 by a kind of rebound, 
make a double contact by. a > singe impulse of the primary. Defective 
performance of the culees om the action of 
atmos ¢ electricity, which | is apt to derange ice motions of such 
secon clocks by moving them forward in advance of the time of their 
primaries. To ph bn these two sources of error the inventor interposes 
between the lc helix and d the train of wheels which move 
dary clock, a ae. 
as yO Henry, London, ‘‘ Apparatus for custaining ood Stating 
iph wires.” —A communication. —Dated 10th October, 

Insulators are so as to cause the electric current on ‘overcome 
two insulators before reaching the cross bar or pole and two or more 
insulators before it can reach and form a weather cross with another wire 
upon the cross bar. A series of insulators and dry suriaces are provided 
between points liable to be b ht into a by moisture. 
An arrangement is described in which an insulated cross “ber carries an 
insulating column having annular depressions, also a second similar 
column and a suspended ee for sustaining the line wire, aud having 
also an annular lor dopocest 
2996. J. R. 8. Haywarp, , aiicnsiagion, Gloucestershire, “ Application of 

electricity to the cure of certain bodily ailments.”—Dated 10th October, 
72. 


This invention | relates to an improved construction of galvanic belt 
for the apy of i ae soma in the treatment of ner- 
vous and especially of ‘sexual di and ts of a voltaic 
battery of the usual elements, discs at each end in contact with 
the naked body forming the poles, the current a from one 
to the other through the votes | part of the body. e inventor 
employs a g material for enveloping 
the scrotum. Each couple consists of a brass or zinc plate placed on one 
another but separated by a disc of woollen cloth, the whole being 
stitched together and attached to a band of elastic webbing, the moisture 
and carbonic acid, which exude through the skin producing the electric 
current. In connection with the suspensory bag isa circle com of 
metallic beads or plates strung on elastic threads to be applied on the 


penis. 


























Class 10.—MISCELLANEOUS,. 

Including all Patents not found under the preceding heads. 

2879. J. L. Apam, London, “‘ Tap for drawing oj) liquids.”—Dated 30th 
ptember, 1872. 

This improved tap consists essentially of an upper passage formed in 
the body of the tap and of a lower passage formed in piece sliding to and 
fro in a lug or boss on the body of the tap in such wise that the two 

ages may form one continuous tube, or their connection be cut off 
at pleasure by the movement of the sliding piece. 
2882. A. M. Ciark, London, “ Bearvngs for spindles, &c.”—A communica- 
tion.—Dated 30th September, 1872. 

This invention relates to an improvement in bearings for upright 
spindles and shafts for the better lubrication of the same, and in a step 
for the foot of same. The bearing consists of a cylindrical cup with 
corrugated sides, in which is placed a spiral wire box surrounding the 
spindle. The oil or other lubricating material flows from a chamber above 
the spiral down through vertical channels formed by the corrugations of 
the cup to a lower chamber from whence it is returned to the upper 
chamber through aC +4 the centrifugal force caused by the revolu- 
tion of the spindle. The step consists of an oil cup fitted with a block 
recessed to receive the foot of the spindle and provided with vertical holes 
and a horizontal hole leading to the lower end of the recess. 

2886. G. RypiL., Dewsbury, Yorkshire, “‘ Machines for obtaining and apply- 
ing motive power.”—Dated 1st October, 1872. 

invention has the advantage over hydro-extractors or centrifugal 
machines now in use of more effectually working the same, and enabling 
them to be worked to advantage in the cottages for the removal of liquid 
moisture from clothes as well as liquid moisture from piece goods, animal 
and vegetable substances, earth and compositions in factories and other 
works, avoiding the necessity of us a steam cylinder engine friction 
and ceg-wheel gear shaft or strap, which are usually fixed and worked 
over the top or underneath hydro-extractors or centrifugal machines. 


2892. J. B. Jessor, Wolverhampton, “‘ Fire-lighters."—Dated 1st O:tober, 
1872. 





According to this invention ; ae » bars of wood are piled upon one 
another face to face, and an iron wire is through their middle ant 
clenched or riveted at each end. The strips or bars are thus connected 
together and form a compact es oblong block of wood. When 
the fire-lighter is about to be used the several strips or bars are turned 
on the wire as upon an axis, and the fire-lighter is thus made to assume a 
star-like shape. A large surface is thereby — for burning, and 
the several pieces retain their positions until they have nearly burned 
away. To increase the inflammability of the fire-lighter its ends may be 
dipped in petroleum. No paper is uired to be used with the fire- 
ne and no inflammable matter drops from the fire-lighter when 

urning. 


at EA Ransome, London, ‘‘ Sand papering machinery.” —Dated 1st October, 
872. 


This invention consists in several improvements in machinery for 
and hing wood by means of rotary discs or wheels having 
abrading or grinding faces, consisting of emery, glass, or sand paper, or 
other suitable materal. 
2896. W. Bryant, London, “ Treatment of splints for matches.”—Dated 1st 
October, 1872. 

This provisional specification describes drying match splints by super- 
heated steam. 
2909. C. 33 = 

October, 

This er ty "chiefly to a prism in combination with two mirrors, a 

double _— and a graduated circle or altridade for measuring 





EcxHo.p, London, “ Measuring distances.”—Dated 2n? 


2915. B. Hest, London, “ Printing.” —A communication. —Dated 3rd October, 
1872. 


This invention consists of an improved process for ornamenting non- 
absorbent surfaces by applying to the parts to be ornamented a thin 
adhesive absorbent coating, and after allowing the same to dry, printing 
or otherwise forming the sired devices in oil or other colours thervon, 
and then removing the cvating at the parts not covered by washing. 
none oa Row anpson, Liverpool, “Cleaning skins.”—Dated 3rd October, 


The ‘abject of this invention is to provide a machine by which the hair 
or wool of skins can be thoroughly freed from burrs and other foreigi 
and objectionable matter. For this purpose the patentee preferably 

employs the ordinary rotating drums fitted with tes of the usual 
construction, the skin or skins being kept in contact with the said ro- 
tating blades by a stationary inclined table other means may be used if 
di As means for feeding the patentee employs a movable table or 


uadrant provided with grippers for holding the skin or skins to be 
c , and caused to partake of reciprocating motion cither by 1ncans 
of automatic gearing or by hand. 


2920, J. Saunpers and J. Pirer, a. Worcestershire, “* Coating 
tin anid ter ne plates.” —Dated. 3rd October, 1 

This provisional specification describes a a for cleaning tin and 

terne plates by means of rolls instead of 44 the ordinary hand-cleaning 


process, 
2925. E. G. Brewer, London, “Improvements in machinery yor the manu- 
oa of rivets, bolts, &e.”—A communication.—Dated Sra October, 
872. 

The screw spindle revolves backwards and forwards, the nut on same 
is a verti 5 vy block from which the matrix or ‘ferrule die carrier 
is suspend The screw has a cone pulley, which on consing im 
contact alternately with one or other of two cone calleye on the dri ee 4 
oe a one way or the other, The apparatus is fitted wi 

starting lever to automatic adjustable gam 
que. si elie hides edioeieae instead of a hand lever. 
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—Dated 
This invention amaiok in ising the upper part of the stereoscopic 


box from the lower, 
to vio, and with the 





This consists chiefly in iinder tn 1. 
a conn with a k 
beard, by which i fo governed, stitial’ 


2970. Boke: B, Mit rh ay Ne London, “ Electro-magnetic clocks.”—A communica- 
gears oe use miscalled clectrical cloc ge in 
spring. In lase of 


uy all the various parts 
bower ites ine the revolution of the 
o- slides back to 


slides or views, Each frame carries or views, to back, suv 
that when all the cay ee ny ngage va hae seen, it is only 
necessary to lift off the part of the box and to it wo that 











Aprit 25, 1873. 
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2928, J. W. Hickman, Birmingham, “ Taps or cocks.”"—Dated 4th October, 
2 


1872. 
invention consists in locking the plugs of cocks or 
eseeaen — shall “be drawn off only at the will of the owner. 
Tile fo eflosted. by SoneaS 215 teotening, the pan in b) 0 Pedlock, and this 
said hole ya oc! 

a @ thin metal arm to the lower end of the plug 

delivery pipe and sufficiently beyond as to 
be through it and a projection on 
the end of the tap, and gey it over the delivery pipe ; -= 


arm being tu’ the plug, the forward end is ad- 
vaneed ovet the mouth of the delivery pipe when the flow is cut off. An 
air is also applied at the side of such taps that when the supply is 
cut off the liquid in the delivery pipe will flow out by the pressure of air 
behind it, and to taps for bottling or otherwise a metallic cap may be 
applied to cover the nose of such taps to prevent flies, insects, or dirt 
ching into the pipes. 

2935. W. Carwoopn, London, “ Presses for embossing and printing.”—Dated 

4th October, 1872. 

The object of this invention is to avoid the great loss of time which 
occurs in the working of embossing and printing presses used by book- 
binders and others, in which the engraved plates serves firet as an 
embossing plate and subsequently as a printing plate. 

2040. T. Kromer, London, “‘ Locks and latches.”—Dated 5th October, 1872. 

These improvements have reference to the construction vf locks 
described in the specification to UC. D. Abel's patent, No. 3115 of 1870. 
One imy t ists in making the pins of the key of the lock 
with conical recesses of varying taper and depth, into which enter conical 
ends formed on the sliding pins of the lock. Another improvement con- 
sists in in the bedy of the lock, catching into the 
notches of the sliding , 80 as to cause friction. Another improve- 
ment consists in viding the sliding bolt with a spring stud, which 
catches in front of the latch when in the locked position, and with an 
inclined surface which raises the latch when the bolt is slid backwards, 
so as to allow the sliding pins to spring forward into the locked position, 
Another improvement consists in adapting the lock to act as a combina- 
tion lock without a key, by extending the front ends of the sliding pins 
beyond the face of the lock, and by providing them with knobs so that 
they can be slid successively into the locked or unlocked position by 
hand. 

2942, J. J. McComp, Liverpool, ‘‘ Metallic ties for cotton bales."—A com- 
munication.— Dated 5th October, 1872. 

The main feature of the present invention consists in forming the tie 
with fi , or their equivalent, which will prevent the bands, when at 
tension, from slipping laterally off the tie. 

2944. J. H. Jounsonx, London, “ Shingling and drawing hammers.”— A 
communication.— Dated 5th October, 1872. 

This invention relates to certain improved modes of constructing the 
helves of shingling h and of h employed for the forging 
and drawing of steel, also to the trunnions for the same, and consists of 








bottom of the lever fastening is hooked and takes into a catch on the 
edge or middle of the body or box of the iron, a spring or balance w 
pressing the hooked end into the catch. The damper at the heel 
the iron is made in the form of a frame or case at top. This 
damper, while permitting air to enter the iron th the hole in the 
heel, vents sparks and dust from falling on to the clothes. The 
ennui of air entering the iron is with great nicety by means 
of a disc in the damper, which is capable of being adjusted nearer to or 
further from the hole in the heel of the iron. The damper can be turned 
from off the hule im the heel, and the iron upon a stand carrying a 
small blower or fan. By working the blower or fan a current of air is 
introduced into the iron through the hole in the heel, and the charcoal 
therein quickly raised to the required point. 

3001. P. Bain, Paris, “‘ Hanging papers.”—Dated 11th October, 1872. 

The object of this invention is an improved mode of manufacturing 
hanging papers, and ists in the application of the means employed in 
the manufacture of stained papers, bined with st ing and rolling, 
or with one of these means alone, to a roll of very supple paper stained 
beforehand, or to any cheap material, both only serving as a backing to 
the silk or other slight fabric that is afterwards applied with paste. 

3006. T. Brownine, London, “ Washing and drying.”—Dated 11th October, 
1872. 

The invention consists in forming a series of metal troughs in separate 
segments, each trough having a number of arms or stirrers, mounted so 
as to stir and lift from one trough to the next the materials therein. 
The bottoms of these troughs may be formed hollow, and to communi- 
cate one with the other, to allow of steam or hot air circulating there- 
through, or said troughs may be heated over a suitable furnace. For 
washing and drying the first few troughs may have perforated bottoms, 
to allow of water pass:‘ng through them. 

1250. G. Hasevtine, London, “ Elevating apparatus.”- -A communication. — 
Dated 4th April, 1873. 

The said invention consists in self- provided with 
reservoirs for the reception of water, sand, and the like, in combination 
with suitable apparatus for supplying these articles to the said reservoirs 
at points within the travel of the carriages, and for receiving the same 
from the said reservoirs at other or higher points, substantially as and 
for the purpose hereinafter specified. 
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NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


UNALTERED POSITION OF THE IRON TRADE—THE POWELL AND 
ULVERSTONE MINING CoMPANIES—OCONTINUED GOOD DEMAND 
FOR ORE—PARTIAL REDUCTION IN THE PRICE OF COAL. 

THE iron trade of this district has not shown much improvement 

during the past week. There are plenty of inquiries, it is true, 

but these result in very little asteal business, as consumers seem 





forming the helves of wood encased in steel plates held in position by 
hoops. Also in making the helves of wood combined with Le ee | 
internal steel blades res | ially encased with external steel plates and 
hoops. Also in making the helves of longitudinal steel blades alone con- 
nected by wedges and keys. Also in making the trunnions ef a hemi- 
spherical form forged or attached to an annular shaped socket piece. 

2947. J. Macrxrosn and W. Bocuetr, London, ** Animal membranes.”— 

Dated 7th October, 1872. ° 

This method of treating the guts and bladders of animals so as to 
strengthen and render them ay soft and pliable is to dip them 
in a solution of skimmed milk, castor oil, and sugar of soap or mo! ; 
or tannic acid and chromate of potash may be used, in some cases adding 
colouring matter to the solution. Thus prepared they are applicable for, 
and convertible when inflated into, life preservers, air beds, 4 
coverlets, apparatus for protec’ the head from solar heat, and other 
purposes. e also use and apply the prepared skins for making tobacco 

ouches and purses, also for bookbinding and other uses to which they 
cee not hitherto been applied. The valve is made by closing the end of 
a — of india-rubber tube into which a small tongue of india-rubber or 
other suitable material is inserted, which fits into a circular hole in the 
tube and prevents the escape of air. By elongating the tube the tongue 
is released, and the valve opened for the ingress or egress of air or other 
fluids. 
2954. J. Bartey, London, “Supply of water to water-closets.”—Dated 7th 

tober, 1872. 

Special service box or a meee se oy mermg is done away with. The 
supply pipe for the closet is carried up from the bottom of the cistern to 
the water level; on it slides an open vessel of the size of the charge ; on 
raising it to the top the waterruns out from it into the supply pipe for the 
closet. When descending it gets filled ready for another charge. 

2963. J. Cox, Birmingham, “‘ Rivets, bolts, and spikes.” —Dated 8th October, 
1872. 


This invention consists of mechanism constructed substantially in the 
follo’ manner, for giving the horizontal motion to the die into which 
the blank or heated rod of iron is placed to be headed, the said die being 
alternately brought under and removed from under the vertical side, 
carrying the heading tool. Geared to the heading tool shaft is another 
and parallel shaft, which crosses a horizontal slide connected with the 
die described. This shaft carries an arm or tappet, which strikes alter- 
nately one or other of two oe epee or brackets on the said slide, and 
thus gives to it and to the die the required motions at the required times. 
Instead of working a slide the tappet may work an oscillating fork, to 
which the die is connected. The workirg parts of the machine may be 
duplica' so as to make two or more articles at one revolution of the 
principal shaft. 

2965. W. E. Gener, London, “‘ Tablets to be used for the game of donvinoes.” 
— A communication.—Dated 8th October, 1872. 

This invention consists in giving different colours to the spots or points 
in the two compartments into which the face of the domino is divided by 
lines of different colours ; for example, in a six-ace domino the six 

ints on the one half will be, say, red, and the one point on the other 

alf blue, or vice versd, and the compartments will be divided by red and 
blue lines, By adopting this m of varied colours for the spots or 
points, the number of tablets in a game of domi is i d from 
28 to 36, and the points or spots from 168 to 252. 
2066. J. M. Tremaux, Paris, “‘ Water.”—Dated 8th October, 1872. 

This invention relates to a mode of exploring for water by soundings or 
sinkings in the water-| strata of hydrographic basins ; of leading 
the water through infi ion wells and conduits into a main gallery 
divided inte compartments communica’ with each other by valves. 
The water from the entire water-shed is thus stored during the rainy 
season, and is supplied untroubled in regulated quantity, and uninter- 
mittently yo the whole of the year by successively opening the 
valves of the division. 

971. 8. Dans, London, “‘ Squeezing balls, dc. iron and steel.”—Dated 
8th October, 1872. ares doteceed 

The said invention relates partly to the combination of a horizontal 
steam ram, with the rolls and cams of a squeezer, and partly to an 
ejector of novel construction, to be employed with the improved syucezing 
machines, or with other squeezing machines, 
> Witson, Edinburgh, ‘ Sweeping chimneys.”—Dated 10th October, 

am 





A new method of sweeping chimneys, and for the protection of 
pray tna from being blown off and falling to the ground, by means of 
an endless chain fastened tu a pulley at the top of the chimney, and 

up and down the flue with an ordinary sweep’s brush attached, 
which can be wrought by a person at the grate or fireplace. 
2978. G. M. Hammer, London, “ Construction of school desks.” ~—Dated 10th 
October, 1872. 

The front portion of the desk near the seat is made to turn up and 
carry with it a bracket. 

-_ > C. T. Bayuis, London, “ Cutting boards, d&c.”—Dated 100, October, 

The nature of this invention consists in the manufacture of cutting 
boards and patterns of glass or other substance with a similar surface. 
2904. G. Hasevrine, London, “ Sewing books, &c.”—A communication.— 

the sald im; 1. t of a lange and ah 

e verments o arrangemen’ a and slow 
wheel epemted by a crank on the quickly-revolving shaft of the 
machine, and constructed with 


mechanism ; to means a presser 

hold one book while being inoved ; to means for clam the 

work firmly on tho table, or on the feed plate or carrier w! 

Saeen: 0 » peaenars ymed gauge, which regulates the position of 

the foot or one ond of the book, and yields by a spring to allow some of 

the motions; and to a knife which stands in the path of the books, and 

cuts each clear of its successor as it is pusbed out of the machine. 

3000. C. F. Crank, Wolverhampton, ‘Charcoal box irons,”—Dated llth 
1 


October, 1872. 
te this invention the hingod lids or covors of the said irons 
antataak down and unfastened by means of ee lever turning 
or balance 





lined to wait, and makers at present are so well engaged on old 
orders as not to care about pushing busi by reducing prices. 
At the usual Manchester weekly ting on Tuesday there was a 
numerous attendance, and some little improvement was noticeable 
in the demand for pig iron, several orders being placed at full 
market prices, which run at about 128s. per ton for No. 3 foundry 
iron delivered in this district. Manufactured iron was unaltered, 
and very little was passing, but as stocks are low, and some very 
fair foreign inquiries are coming to hand, a considerable improve- 
ment in the demand is looked for before long. Quotations, as far 
as they can be obtained, are about as under ; - Bars, £14 to £14 10s. ; 
hoops, about £14 10s.; plates, £16 te £16 10s.; and sheets from 
£18 10s, to £19 per ton. 

For hematite ore the inquiry continues very good, and with 
home production under requirements and the irregularity in the 
supplies of ore from Spain, prices are firm. Several lurge orders 
have been given out during the week, and prices range from 28s. 
to 30s. for blasting ore of good quality, and about 30s. per ton 
for puddling ore. 

The recently formed Ulverstone Mining Company is progressing 
very satisfactorily, and contracts have been received which will 
nearly absorb the full output of their mines for the remainder of 
the year. 

A second meeting of the Powell Silver Lead Mining Company 
was held on Tuesday at the offices of Messrs. H. Vaughan and Co., 
Manchester, and the proposed compromise to the preference share- 
holders, which was previously reported in these columns, was 
unanimously confirmed. 

There is little or no sign of abatement in the activity of the iron 
manufacturing districts, The rolling mills and smelting furnaces 
continue actively employed, and makers of pig iron are not yet in 
a position to accept large orders for immediate delivery. The 
engineers, founders, and manufacturers of railway material both 
in south-west and north-west Lancashire are also very busy. 

During the past week the reductions in the Wigan and Bolton 
coal-fields have been followed by Ashton-under-Lyne and Oldham, 
where prices have fallen 2s. 6d. per ton. In the Manchester dis- 
trict prices remain very steady, and it is probable, unless a down- 
ward movement is precipitated by the reductions in other markets, 
that no alteration will be made until the Ist of June. -The 
demand for engine and steam fuel generally continues good, and 
. 2 only ty coal that there has been any very material 
alling off. 

The executive committee of the Miners’ Amalgamated Associa- 
tion have not yet taken any definite action withregard to the wages 
question in the Wigan district ; but it is not anticipated that any 
extreme course will be adopted. There is, however, considerable 
irritation at headquarters with regard to the Burnley district, where, 
it is alleged, the union men are being picked out and discharged, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
THE WORK BEING DONE AT THE FINISHED IRON ESTABLISHMENTS: 
Steady business : The profit of it—GoOoD PLATES IN DEMAND: What 
is being done in plates and girders—CONTEST ON ‘CHANGE BETWEEN 
MAKERS AND CONSUMERS AS TO PRICES: A drawn battle—THE 
CURRENT QUOTATIONS—-RUMOURS AS TO NEW IRON COMPANIES 
IRONSTONE IN DEMAND—CoOAL—THE FIVE HEATS QUESTION— 
ADVICE TO THE MEN-—THE ADJUSTING OF THE NEW WAGES SCALE : 


when the orders now under execution are mostly worked out, 
fresh business will be done on makers’ terms. ilst, however, 
there are some first-class finished iron makers who affirm that they 
will work short time rather than lower their quotations, there are 
other firms who will sell at the prices obtainable at the moment 
if only a reasonable profit can be seen. Such sellers are not now 
in immediate need of new work, and the market closed this after- 
noon with a continuance of the strife between buyer and seller. 
There was plenty of higgling without much purchasing. Charcoal 
rods were strong at £5 a ton in advance of even the highest 
quotations last year. Charcoal, which used to be 5d. and 6d. a 
bushel, is now very difficult to get at 1s. Second-class bars were 
£15; marked bars of Jeading houses, £16; ordinary singles, £21 ; 
doubles, £23; lattins, £24; and boiler plates of the ordinary 
sizes, £19. 

There were rumours this afternoen of two more ironworking 
concerns here being about to become joint-stock und ings ; 
but in respect of one of them we have the authority of the prin- 
cipal of the concern that he knows nothing of such a change. 

Best native ironstone is in d i at 25s.; and of Northampton 
ore and pottery mine there were not enough offered. 

Coal is more easy to be obtained, but at no quotable alteration 
in price. All the Huntington Colliery Company’s shares have been 
applied for, though the allotment does not take place till after 
Saturday. 

When the Staffordshire ir ters declined to do more than 
give to their men the same wages as the North of England men 

consented to receive, there was some threatening, on the part 
of the most disaffected of the men, that the tives would not 
resume work with the best possible grace ; and the wasting of coal 
and the five heats system were hinted at. As to the last, certain 
of the men employed by Messrs. Barrows and Sons, where five 
heats have been worked more extensively than at most other 
mills and forges in this district, manifested some opposition to 
the wish of their manager that the six heats custom should be 
resumed, Messrs. Barrows have now on their works a 
notice informing their puddlers who are working only five heats 
that the bars of every furnace where this is being done will be 
drawn unless the men agree to work the usual six heats. The 
trade generally is unprepared to concede five heats during any- 
thing but the hot weather. Any attempt by the men to enforce 
the five heats system would outaialy be accompanied with firm resis- 
tance. The men would do well not to attempt to disturb the 
basis of the agreement upon which the masters are pl to pay 
them the very high terms of 13s. 3d. per ton for puddling, with 
proportionate wages to the other classes of operatives. 

After the ironmasters have made a change in the rate of wages, 
the adjusting of the scale to suit the different classes of opera 
tives necessary to the carrying on of an ironworks is almost 
invariably attended with some little difficulty at starting. The 
apportioning of the advance of 7) per cent. conceded under the 
last arbitration arrangement is no exception to that rule. Diffi- 
culties have presented themselves at several ironworks. Mr. 
Williams, manager of the Patent Shaft and Axletree Company, 
prevented what there was reason to fear would be a serious cessation 
of industry at that establishment by an mt to which he 
came with certain of the 4000 workpeople in the service of the com- 
pany. The men toiled in the axletree branch of the establishment, 
and on Saturday night were paid at the rate of 5 per cent. advance. 
To this they objected, and were supported in their objection by 
the operatives engaged in the other departments. On Monday 
they obtained an interview with Mr. Williams, who is understood 
to have reasoned the subject with them, and to have ultimately 
conceded all that the men asked. In the neighbourhood of Smeth- 
wick rather much is being made of a little difficulty with the coal- 
wheelers, who likewise claim to be paid the full rise of 7} per cent. 
Nor is the want of accord confined to this district. The iron- 
workers at Garston, near Liverpool, have, in reference to the same 
question, called in the services of Mr. Kane, the secretary of the 
Amalgamated Association of Malleable Ironworkers, and those 
also of Mr. Capper, the president of the South Staffordshire Iron 
workers’ Council, which is associated with the Amalgamated 
Society, to endeavour to obtain for them from their employers the 
terms agreed to, first at Saltburn-by-the-Sea and then at Wolver- 
hampton. Lastly, we find that labourers employed at Mr. 
Robert Heath's Ford Green Ironworks, North Staffordshire, 
have struck for an advance of 4jd. per day (the 74 per cent.), 
They refuse their masters’ offer of 3d. The result is that 500 men 
are thrown out of employment. It is not, however, likely that 
the cessation will be long continued. A portion of the malcon 
tents returned to the works on Tuesday, but were compelled to 
come out again by the rest. 

A trade is being done at nearly all the engineering 
establishments. The goods are in demand both by homeand foreign 
customers. The extension of the manufacture of tubes, and 
preparations for the making of wood screws by a new company, 
are causing such machinery to be in brisk demand. Then there is 
more than a fair business being done in steam pumping engines, 
horizontal engines, hydraulic apparatus, lifting jacks, and dif- 
ferential pullies, whilst the orders before on hand for chilled rolls 
keep foundries at which such goods are produced quite busy. 
The demand is such that there is great need of many more skilful 
operative machinists than at present offer themselves in this 
district. The railway and carriage lamp concerns are likewise 
busy and underhanded. The edge tool makers are not so busy as 
they [were, excepting in the imitations of American axes. Of 
those articles the copying in this district has been so successful, 
that the American makers are being run hard, and we are doing a 
business. There is also a more than ave inquiry for 
cultivating tools to be used in the growing of tea in India. 

Prices remain very firm, and the tube makers have again 
advanced. It is high time that the makers of these goods were 
experiencing more competition, for they have put up prices with 
but little compunction. They have just advanced 10 per cent. 
This rise makes the present quotations full list prices and 10 per 
cent, added. Two years their prices were 70 per cent. off the 
list. There is no branch of manufacture which is extending more 














The difficulties, and how they are being removed—ENGINEERING 

ESTABLISHMENTS KEEP BUSY: Z'he goods in demand; Operative 

machinists required—THE LAMP, THE EDGETOOL, AND OTHER 

INDUSTRIES: Successful imitation of American tools—GREAT 

DEMAND FOR IRON TUBES: A further rise in prices. | 

THERE are few finished iron firms of note in this district who , 
are not tolerably well supplied with orders for most of their com- 
modities. Very few have, however, been obtained at current | 
rates. In truth, there are works producing good iron at which the 

of prices for the specifications in hand, even when no bars | 
‘Tolled, {a not equal to the £16 now quoted for bars. In such | 
the finished iron trade is at present profitless, for cinder pigs 
cannot be got under £5 10s., nor good —— Staffordshire pigs 
at less than £7 10s,, whilst all mine are still firm at £8. Some 
makers, such as Messrs, G. B. Thorneycroft and Co., arp di ap 
excellent business in plates of a high-class quality, and “ye 
dimensions. Massive double-headed girder beams are likewise 
teing tuned out by such firms with a finish and of a quality 
whi strikingly uphold the reputation of South Staffordshire 
iron of this So made 
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rapidly even in this district, ‘and the usual result of such high 
quotations is following in respect of our trade abruad, where x 
arrangements gre being made for the erection of new mills. 








THE SHEFFIELD DISTRICT. 
(From cur own Correspondent.) 

GENERAL REMARKS : Steel trad: and its branches—YoRKSHIBE AND 
DERBYSHIRE PIG-—No change in mills, doc. —Goov DEMAND POR 
Pipes, &c.. NEW BLAST FURNACES AT THORNCLIFFE Works— 
FILE GRINDERS’ AGITATION--SALE OF KELHAM FORGE AND 
RotuNG MILLS—A BANKING CHANGE—ROTHERHAM BRASS 
WORKERS’ DISPUTE—A rumour—STRIKE AT MILTON AND 
Eysecagn WoRKS. 

THE Easter holi and stock-taking operations now, 48 4 

rule, oe gong universally resym: a hers 

an a ited ene uae te record, that my report 
The demand for steel is but slightly, if indeed anything, Jess 
than has hitherto been the case. Some of the collateral branc 

of this industry are very busy, such as the makers of steel mers, 

reaping knives, and other cutting parts of implements of varjoys 
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for pipes and general castings being excessive. Pipes average about 
£9 Te tocndieute, “al 

Messrs. Newton Chambers and Company, of the Shorncliffe 
and Chapeltown Ironworks and Colleries, have just blown in a 
new blast furnace as an addition to their already large producing 
capabilities, and a new foundry at Swinton has been opened by 
Messrs. Hallersley Brothers. 

The file grinders have given notice for an advance of about 74 
per cent. on the present rate of payment. They base their request 
on the increase of trough rents and cost of fuel at their shops. 
They will probably obtain the increase, as the trade is in a good 
condition. 

Some interest was displayed in the sale by auction, on Tuesday, 
of the Kelham Forge and Rolling Mills, Sheffield, the property of 
Mr. John Charles. The site occupies some 8330 yards, and there 
are furnaces, trains of rolls, engines, fixed and other machinery, 
&c., the whole of which sold for £53,750. e concern is, I 
understand, likely to be worked by a ‘‘ limited company.” The 
leading local bank (Sheffield Banking Company) is, by the unani- 
mous resolution of a meeting of shareholders, to be converted 
into a ‘ limited” company. 

At Rotherham the brass workers, seeing that they have little 
or no chance of beating Messrs, Guest and Chrimes in the fight, 
for which some of them have struck, have resolved to start a brass 
foundry on the co-operative system, and have taken premises for 
operations to be put in hand at once. 

A few days since it was rumoured that a large amount of Ger- 
man capital had been put into one of the principal new companies 
just formed here, but I am informed such is not the case to so 
large an extent as had been rumoured. 

On Saturday last the whole of the furnace men and fillers em- 
ployed at Messrs. Dawes’, Milton and Elsecar Works, struck work 
for an extra day’s pay for working on Sunda: This was refused, 
but an increase of 10 per cent. was offered by Mr. Dawes. The 
men in turn declined to accept this ; consequently at the time of 
writing the furnaces are still idle. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


GLASGOW IRON MARKET: Warrants increased in value and busi- 
news stealier; Better inquiry for makers’ iron; Falling off in 
the imports from Middlesbrough—THE MALLEABLE AND CAST 
IRON TRADES — REDUCTION IN THE PRICE OF COALS: Output 
exceeding the demand, and miners endeavouring to restrict 4— 
CONFERENCE OF ScoTcH MINeRS: Protests against the special 
rules: Proposed deputation to Mr. Bruce: The Fife miners seeking 
a conference with their employers—STRIKE OF RAILWAY EMPLOYES 
—COMPERITION BETWEEN SCOTCH RAILWAYS, 


CONTRARY to expectation, warrants have risen somewhat in value 
during the past week, and the market has been exceptionally 
steady, with a considerably improved demand: On Friday the 
market opened firmly at 120s., and business was done up to 121s., 
closing, sellers, 120s. 94. There was even more firmness on 
Monday, and as much as 1223. cash was paid, but business was 
subsequently transacted at 121s., and the market closed steadily 
at 121s. 3d. The tone of the market was a great deal quieter on 
‘Tuesday, the ruling prices being 120s. 3d. and 120s. 6d. There is 
an almost entire absence at present of mere speculation, and there 
is a fair general demand from all quarters. 

There has been a better inquiry for makers’ iron at slightly im- 
proved prices, as will be seen from the following quotations, as 
compared with those of the previous week :—Gartsherrie, No. 1, 
142s. ; No. 3, 122s.; Coltness, No. 1, 1458.; No. 3, 124s. ; 
Summerlee, No. 1, 145s.; No. 3, 122s. ; Carnbrae, No. 1, 127s. 6d. ; 
No. 3, 121s.; Langloan. No. 1, 145s. ; Ne. 3, 122s. ; Calder, No. 1, 
115s. ; No.3, 122s. ; Glengarnock, No. 1, 130s. 6d. ; No. 3, 122s.; 
Eglinten, No. 1, 122s.; No. 3, 120s, 6d. ; Dalme mn, No. 1, 

3; No. 3, 121s. ; Carron, No. 1, 140s, ; Shotts, No, 1, 140s. ; 
No. 3, 122s. 6d, ; Kinneil, No. 1, 135s.; No. 3, 130s, The con- 
tinued want of imports from the Middlesbrough district (from 
which not a single ton of iron has been received during the week) 
induces a greater demand for Scotch brands, which, with the 
approach of summer, is likely to improve. 

The shipments of pig iron for the week ending 19th April 
amounted to 16,128 tons, being 852 tons more than in the previous 
week, but so much as 8898 less than those of the corresponding 
week of last year, 

Very conflicting reports are this week circulated as to the con- 
dition of the various branches of iron manufacture, but, as far as I 
can accurately ascertain, not much change for the better has taken 
place. In some cases it has been ascertained that sales are being 
made at from £1 to £1 10s. below official quotations, The malleable 
works generally are anything but —: On the other hand, there 
is an improved demand for iron to be used in foundries, and for 
engineering and shipbuilding purposes. There are also indications 
in several of the iron districts that greater activity is anticipated 
in the immediate future. 

Coals have been reduced in the Glasgow district since my last 
report to the extent of 2s. per ton, but they are still regarded as 
much too high. There is no change to report in the eastern 
districts, except that there is a perceptible improvement in the 
shipping and export trades, There, as well as in Lanarkshire, the 
output is, despite the efforts of the miners, getting greater than 
the demand, and it is expected that prices must fall still farther. 

The miners appear to be getting alarmed at the way in which, 
notwithstanding their restricted labour, coals are accumulating at 
the pits, and great efforts are eveywhere being made to keep down 
the supplies. Those of the public who were apt to blame the coal- 
masters for the recent famine prices are gradually getting their 
cyes opened to the real cause A the scarcity and ess of coal, 
and it is now being argued that ‘the miner must really work like 
other folks if he means to eat, or society will rebel against the 
miner.” 

A conference of Scotch miners’ delegates was held at Glasgow on 
Tuesday, when Mr, Alex. Macdonald explained the nature of the 
special rules in their application to Scotch mines, and contrasted 
tnem with those of the northern English counties. He intimated 
that he was about to proceed to on, where he would en- 
deavour to induce the Home to receive a deputation 
from Scotland upon the subject of these rules, and the conference 
resolved to — representatives whenever they should be re- 
quired for the ~ A long discussion took place in 
reference to the a ‘are necessity for ae the output of 
coals if the present wages were to be maintained, the conclusion 
arrived at being that as far as possible the miners should not work 
more than four days per week. As it a that in a number 
of districts the eight hours’ day had not yet been > it was 
unanimously resolved that all the districts in Scotland should 
adopt it.on or before the 17th of May, otherwise those who should 
not have complied would be refused work in organised and short 
ow us the few da; circular, feet the president 

Within the past ys a ci » Si en 
and secretaries of the Miners’ Association of Fife a 





has been sent to the ijery owners in those coun that 
the miners object to the terms of the masters , and 
praying for 2 conference of both to make such a readjust- 
ment of them as shall obviate a 

Much imeonvenience has been occasioned by a strike of 

d brakesmen in ploy t Jedonian Kail q 


service, rail company have offered to make 
some advance, but the men their full and the 
trafic on the mineral sections of the line is at a 





Some of the of the North British Railway have also 
ccmekan te a ee in their wages. 


I mentioned several weeks that the shareholders of the 
three largest Scotch railways—the Caledonian, North British, and 
Glasgow and South Western, had appointed committees to 
endeavour to get the directors to abandon the competitive scheme 
which they are promoting in the present session of Parliament, 
and so save a great of unnecessary and unproductive 
expenditure. It is now understood that their efforts in this 
respect have been altogether unsuccessful, but the movement bids 
fair to result in an arrangement between the two first-named 
companies for an adjustment of the ———— traffic charges on 
their existing opposing lines that will reduce the mileage at 
present run by each, and consequently lower to that extent their 
working expenses, 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND JRON TRADE—THE CLEVELAND IRONSTONE MINE- 
OWNERS’ ASSOCIATION—STRIKE AT THE WEARDALE LIME KILNS— 
Tue Stockton AND DaRLINGTON RAILWAY—THE PUDDLERS’ 
STRIKE AT STOCKTON—SHIPBUILDING—THE COAL AND COKE 
TRADES, 

THERE was a capital meeting on Change at Middlesbrough, and 


the market was firmer. Business was brisk, the demand for pig | 4 


iron being most pressing. I know of four steamers waiting in the 
Tees for cargoes of pig iron, and they cannot obtain sufficient, 
although they have been shifted about from wharf to wharf at 
Middlesbrough. This skows the genuine demand for pig iron in 
the Middlesbrough district, where there are seventy-two blast 
furnaces, and where the make in March exceeded 100,000 tons. 
When iron can be bought for early delivery higher prices 
are willingly paid. The finished ironworks are fairly — eens 
and inquiries are numerous. Prices are fully maintain Mr. 
Charles Wood, of Middlesbrough, exhibited on ’C e specimens 
of his powder slag and bricks, made from blast furnace slag, 
which were very much ired. 

On Tuesday the Cleveland ironstone mineowners held a 
en | at the Royal ——e° y Middlesbrough, and ap- 
ae Mr. Isaac Lowthian Bell president, and Mr. David 

ale vice-president. They also appointed a committee 
to meet the representatives of the men and form a joint com- 
mittee for the settlement of local disputes. In the afternoon a 
meeting of the joint committee was held, and rules were passed. 
By the formation of this committee it is hoped that all disputes 
that may arise will be quickly and amicably settled. 

The men employed at the lime kilns in Weardale have struck 
for an advance of 1s, sad ton. The consumption of limestone is 
enormous in the Cleveland district, about 10 cwt. or 12 cwt. being 
required to make one ton of pig iron. It is hoped that the strike 
will soon terminate. Should it exist long the stocks of the pig 
makers will be exhausted, and the furnaces will lown out. 

At the end of the present year the Stockton and Darlington 
Railway will merge into the North-Eastern. The Darlington 
Chamber of C ce are of opinion that the North-Eastern 
Railway Company should be asked to continue the present 
sectional management at Darlington. At Middlesbrough the 
Chamber of Commerce have come to a similar resolution, but not 
until there had been a warm discussion on the question, Many 
complaints have been made about the Darlington management. 
Several traders have declared to me that when they wish sidings 
put into works, to connect them with the Darlington Railway, 
all kinds of frivolous objections are raised, and they cannot get the 
facilities they require for carrying on their trade, which 
is not only the staple trade of the district, but adds most 
materially to the dividends of the railway company. The North- 
Eastern Company should certainly do all in their power to meet 
the requirements of the iron trade, which to them is such a grand 
source of revenue. I cannot but think that the public interests 
would be best served by the management being concentrated under 
one central board. The central board could easily. make special 
arrang' ts for ting all the requirements of Middlesbrough, 
which has tsken such an important position in their railway 
system. 

The puddlers who struck work at the Bowesfield Ironworks, 
Stockton, were brought before the magistrates last week, and were 
discharged. The defence set up was that the masters themselves 
ao aaa their contract by changing the mixture the men were 
puddling. 

Shipbuilding on the Tees is very brisk. There is a fair amount 
of work on hand on the Tyne and Wear. 

The coal and coke trades are steady. Prices are not so high. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Save or Crrantura Works: Probable formation of a joint stock 
company —SATISvVACTORY STATS OF THE IRON TKHADE: Lack of 
faith in the permanence of things—MOVEMENTS AMONGST THE 
COLLIERS — PRroBABL® DEMAND FROM THE IRONMASTERS — 
STATIONARY PRICES— ONLY HALF THE NUMBER OF MINERS EM- 
PLOYED —PURCHASE OF PIG—STARTING OF DUFFRYN FURNACE, 
ABERNAST — GADLYS SWANSEA SPELTER WorkKs — PuDLER 
PINED — THE COLLIERY SMITHS — ABERTILLERY EXPLOSION — 
PEMBROKESHIRE COLLIEKS — LLANTRISSANT AND TAFF VALE 
RAILWAY—LLYNVI VALE—PRICES OF COAL—COAL STATISTICS 
~-Dare VALLty—GAkTH Wonks. 

Tue announcement I made last week in somewhat of a vague 

manner, relative to large ironworks being in the market, may now 

be amplified. The works are Cyfarthfa, and not only are they in 
the market, but negotiati are pending. The figure is not 
under a million, I have heard, and it is likely that of this a large 

sum might remain on mortgage, thus giving Mr. Crawshay a 

considerable interest. Me | little can be yet stated, but if a joint 

r. t 





Ironmasters and coalowners formerly suffered heavily on account 
i themselves from work without notice. 
This is now rectified, and ironworkers especially are proceeded 
against with rigour. One of the Aberdare puddlers was fined 
heavily this week. The colliery smiths of Rhondda have held a 
meeting, and agreed to conform to the colliers’ union. In all 
quarters the ironworkers’ and colliers’ unions are progressing. 
Bi. Pe ed i ad the cause of the Abertillery explosion has been 
journ 
The Pembrokeshire colliers held a large meeting this week, when it 
was resolved, ‘‘ That having seen the good results arising from the 
union during the miners’ strike, it is desirable that a branch be at 
once formed with the Amalgamated Miners’ Association. 
The Liantrissant and Taff Vale Railway Bill has sed. 
ae parliamentary movements with the Llynvi take 


p session. 

One of the most reliable of circulars is-ued by Tellefsen, Holst, 
and Co., of Cardiff, gives the following quotations :—Rhondda 
Merthyr smokeless steam coal, large, colliery screened, 23s. 6d.; 
Hirwain wu 4ft., 22s. 6d.; Rhondda Resolven, 23s.; No. 3 
Rhondda, for smelting, 22s.; Rhondda coke, 42s. 6d. The firm 
states that coal has continued firm, but stationary. Coke con- 
tinues dear, and buyers do their utmost not to buy at present high 


rates. 
Shipments from Cardiff during March were some 50,000 tons in 
excess of those in March, 1872, but a falling off is expected in 


In one district—the Dare—the quantity of coal turned out in 

March was nearly 10,000 tons more than in the previous month. 
Iam glad to note the formation of a vigorous company at the 

admirably planned outworks—the Garth—at Taffs Well. 
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stock company be formed, Crawshay, jun., and Capt. R 
would be likely to figure amongst the leading directors. 

The iron trade ti in a satisfactory state, though I note 
that large transactions are entered upon with great care, and in 
some instances ironmasters. instead of executing the whole, dis- 

rse the order amongst neighbouring works. This would show a 

k of faith in the permanence of things, or a want of con- 
fidence in the men, which does not augur well. The men in 
connection with the ironworks have not made a resolute 
stand for the desired 10 per cent, It is possible that they 
are waiting the action of the colliers, who, failing to get 
the steam coal owners to break through the agreement 
of 1871, are now preparing, it is understood, a crusade 
against the ironmasters. ‘The most sinister reports are rife. 
I have heard that it is in contemplation to take the ironworkers 
in detail, and demand an advance, or give notice of a strike, In 
this case the course of the ironmasters would be most likely a 
lock-out. 

Prices do not move much, and present fi are said not to be 
be 4 remunerative. The intention of the ironmasters to dispense 
with iron miners has been in part only carried out. At Plymouth 
Works, I learn, mining is discontinued, but at Dowlais and 
Cyfarthfa half the number of miners formerly employed are still 
at work. The process of restarting is still going on, and there 
seems no tardiness in the resumption, but one is struck with the 
great labour and expense incu’ In all directions pig is being 
turned out, Plymouth is rather more backward than 








Mr. ¥ is a large purchaser of pig. Duffryn furnace is to 
be etarted in a day or two, ‘Absrnant isn scene of great activity, 
promising substantial results before One of the most energetic 
sf manage, Sie, W. emeysaree 


. The Spelter and Paint Works, Swansea, change hands this week, 


others, but | ordin 
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A UseFruL ADMIRAL.—We have received late advices from Malta. 
by which we find that not only does Rear-Admiral Inglefield find 
time to attend to the discharge is ordinary duties, but has had 
leisure to propound a scheme for the drainage of Malta, and which 
we understand has found favour in high quarters, so much #o that 
at the request of the Governor he has commenced operating, wi on 
one of the worst drains in the island, and the best results are ed 
for. The Dockyard Chapel has been also renovated and improved 
by the Admiral, who has added three stained windows to the 
building, the work of his own hands,-—- Army and Navy Gazette, 
Conk Reragsenten at Vienna,—-The Messrs, Sivel and Walter, 

, &e., of Cork, have forwarded to the 
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PATENT LAW IN PRUSSIA. 


is impossible for those accustomed to social and 
political freadom to examine without astonishment, and to 


discuss with any patience, the existence of such a system 
of ousting an coailing patents as that still extant in 


Berlin. Its general features are sufficiently notorious. We 
think it can dows that the policy adopted in Prussia 
with regard to patents is, in the first place, in discordance 
with the barest principles of justice and right; that, rightly 
or wrongly, it lowers the reputation of that kingdom 
for honesty and morality, making its name unpopular 
amongst a wide and intellectual class of scientific men; and 
that it is most injurious to the manufacturing power of 
Prussia itself. We do not wish to conceal from ourselves 
that the subject of patent right is a difficult one, and that 
a perfectly satisfactory solution has scarcely been attained 
in any country. But the Prussian system is really neither 
more nor less than outrageous to the feelings of the citizen 
of a free country ; and when we say Prussia, we must in- 
clude all the other separate states of the present German 
Empire, such as Saxony, Bavaria, Wirtemberg, and 
Baden, which take their cue from Berlin, and grant or 
refuse a patent accordingly. 

If we examine the state of things more closely we find 
that practically there is no patent law in Prussia. The 
almost invariable answer to an application is that the 
thing is old. The Board who return this answer in the 
greater number of cases, or the Prussian Patent Commis- 
sion, consists of nine gentlemen, mainly professors and 
theoreticians, without any acquaintance with practical life. 
Accordingly, they are generally unable to distinguish what 
is really new in practice from what is old only in principle. 
Even if this were otherwise, only a portion of their time 
can be given to the patent questions laid before them. 
Their hands are already full of private professional and 
other business. They thus look upon inventions rather as 
nuisances, and find it most easy for their peace of mind 
as rapidly as possible to strangle a patent at its birth, and 
to refuse almost every application for reasons the most 
frivolous and absurd—really amounting to no reasons at 
all. In fact, each application is a Gordian knot requiring 
much time and toil to unravel; and such a knot is, of 
course, much more easily cut by a trenchant refusal than 
unravelled by a careful and conscientious search. In the 
United States, the only other country where an examina- 
tion is undertaken, a very different system is pursued. 
The American Patent-office employs the whole time of 
more than thirty examiners and assistant examiners in the 
search there given to the several claims tacked to the end 
of an application for a patent. Even such thorough 
examinations as these are attended with great difficulties. 
In the words of an American commissioner: “Some 
examiners are very quick to detect resemblances, and will 
reject almost everything. Others are equally quick at 
finding differences, and will grant patents on mere shades 
of variation. Hence, a picket fence is rejected in reference 
to a blacksmith’s furnace ; a surgical instrument for in- 
jecting spray into the throat or nasal organs in reference to 
a fireman’s hose ; rubber packing for fruit jars, in refe- 
rence to a pump ; a device for lacing ladies’ shoes without 
the use of holes or eyelets, in reference to an old mode of 
cording bedsteads ; an ore crusher, in reference to a nut- 
cracker.” In the best case such an examination must be 
difficult, and the fallibility of the most powerful intellects 
in their estimation of new discoveries has been established 
into a common place. As a thousandth illustration of the 
kind, we might, however, recall to many older inhabitants 
of Berlin that a Prussian Minister of former times, when 
railways were first proposed in Germany, expressed the 
opinion that they were quite unnecessary in Prussia, as the 
post-chaises of that country were so well organised. 

Then, as regards novelty, the construction of ninety-nine 
new machines in a hundred is based on the combination of 
many things already known, and is expressed in a mechanical 
alphabet accessible to all, but eapable of endless permuta- 
tions. Many thinkers on the subject doubt the practica- 
bility of making a really sound examination; and in sup- 
port of this we can quote more than one name of European 
reputation. The late Professor Rankine, whose powerful 
mind enriched every department of mechanical thought, 
wrote, in answer to the questions of the 1865 Parliamen- 
tary Commission on Patent Law, whether there ought to 
be a preliminary examination, and whether a board for 
that purpose should be constituted :—“Such an investi- 
gation would be desirable, if practicable, but it would 
probably be found impracticable. The probable imprac- 
ticability just mentioned would arise in a great measure 
from the difficulty, if not impossibility, of forming a suit- 
able tribunal. Such a tribunal ought to contain lawyers 
and men of science, and suitable members of those classes 
could no doubt be found; but in order to make it complete 
it ought also to contain men practically acquainted with 
every branch of manufacture, and at the same time not 
personally engaged or interested in any manufacture, and 
it would be almost impossible to obtain suitable members 
of this class.” It is, in fact, simply impossible that some 
half dozen scientific men should be able to give sound deci- 
sions over the whole range of the applications of engineer- 
ing and chemistry. There are other despotic provisions in 
the Prussian law which make the favours of the commis- 
sion of very transient value. The three or five years’ term 
of a patent is so short that unless it be prolonged the 
patentee of any but a trivial improvement can derive no 
advantage, The only good point is its cheapness; a patent 
only costa, with all the stamps, some six or seven shillings. 
But a complete and conscientious examination and search 
is by no means inexpensive work, and could fairly be 
charged for in the patent fees, 

The most notorious of the many cases of great injus- 
tice inflicted by the Pruasian Patent-oftice is that on Mr. 
Bessemer, the very words of whose evidence, given in 
1871 before the parliamentary commission, we may quote. 
It relates to his process for making steel, now used to a 
very large extent. in Prussia, and to the transaction regard- 


ing a sale of the patent to the great steelmaker of 
Ten tard Me Bessemer ;—“ The sale was for the whole 





of Prussia, and Mr. Krupp could either have made it a 
monopoly for his own works or licensed it to others; he 
could, in fact, take the position of the patentee, just as 
though the invention was his own. He applied in due 
course, having < description before him, and all my 
drawings of my English patents. It was stated at the 
Patent-office that the invention was not new. That is 
universally the way in Prussia, unless it is some paltry 
thing merely to keep up the appearance of granting patents. 
They give an occasional patent in that way, Bat they 
always receive the drawings, the fees, and the descriptions 
from the English patentee, which is published there 
for the benefit of the Prussians. Krupp was told that it 
was not a new invention. He pressed the office to show 
who had done it. They named Mr. Nasmyth as having 
made the invention previously. Mr. Nasmyth entirely 
denied having done so. The Commissioners of Patents 
then said it was somebody else, and ‘ we will find out in a 
few days.’ In a few days they had found nothing; they 
then again said they would be able to find it in a few days. 


They continued their search, always saying it was an old | 


invention, which would be very soon found out. Six 
weeks passed, and they could not find it out, but they 
then began to promise Mr. Krupp, day by day, ‘ If we do 
not find it to-morrow we will give it you,’ and so it went to- 
morrow and to-morrow, until there was a week of to-mor- 
rows; and on the last occasion of his calling they presented 
Mr. Krupp with an English Blue-book, namely, the publi- 
cation of my English patent. They said :—‘ Now, see, it 
is a publication in Prussia, we cannot grant you a patent 
by the law of Prussia.’ That was the last I heard of 
them.” In fact, seven weeks elapsed between the first 
application and this answer ; and the only explanation that 
Mr. Bessemer can find is, that the chief commissioner was 
an ironmaster. Quite apart from this special case we 
must note how different is the American law in this respect. 
A patent there can be taken out within two years of its 
publication to the world, unless it is actually introduced into 
the States; and for six months of the filing of the speci- 
fication of the mother patent the original inventor has the 
priority over any one else. More than four times as many 
patents as in England, and more than four hundred times 
as many as in Prussia, are annually taken out in America, 
and yet no one dreams of abolishing the right. 

The patent adjustable screw keys of Herr Schwartzkopf, 

of Berlin, are well known; and that gentleman possesses, 
or possessed, a Prussian patent for them. About a year 
before this Prussian patent was granted, MM. Desnos- 
Gardissal, the eminent Prussian patent agents, applied for 
a Prussian patent for the same invention in the name of 
M. Samuel, of Paris. The application was refused on the 
score of want of novelty, as usual. And yet, long anterior 
to both M. Samuel and Herr Schwartzkopf, this very same 
adjustable screw key, an English invention, will be found 
described in the pages of “The Practical Mechanics’ 
Journal.” These very keys are imported in not incon- 
siderable numbers into Prussia. Another very noto- 
rious refusal was that for Giffard’s injector—an original 
invention if ever there was one. Now it is in Austria, on 
the other hand, where patents are granted, that some of 
the most practical improvements on that apparatus have 
been developed, and nothing of the kind has come to us 
from the Zollverein. Before Giffard’s invention no one in 
Prussia ever dreamt of that apparatus—now, it is, of course, 
largely in use there. The Prussian Commission refused a 
patent to the inventor of phosphorus matches on the score 
that, two hundred years earlier, Brandt, the discoverer of 
phosphorus, had made the remark that if a piece of phos- 
phorus be held toa bit of wood, and the wood be rubbed, 
fire can be struck. But it took 200 years before any one 
enw pty applied this fact, and it might have remained 
yuried in a book without useful application for another 
two hundred years if the inventor had been frightened by 
the decision. In any case, he had to supplement the 
phosphorus by applying it to a match tipped with sulphur. 
From this supposed frivolous invention has resulted an 
enormous manufacture, employing a great number of hands, 
supplying matter for taxation by great States, affording 
very great convenience to every one, and in the aggregate 
saving an enormous amount of time. Vienna, where patents 
are not refused on frivolous pretexts, is a great seat of the 
manufacture of improved matches, which are exported 
even to China. In Prussia nothing of the kind is known. 
The important invention of: Mr. Deacon, of Widnes, for 
generating chlorine gas without the aid of manganese, was 
refused a patent under the pretext of want of novelty, 
upon much the same plea as the case of the phosphorus 
matches. 

Amongst other more recent instances we may state that 
Captain Moncrieff was refused a patent for his now so cele- 
brated construction of gun-carriage, which is hoped to 
effect « partial revolution in land fortification. 
don patent agents so generally recommend their clients not 
to expect a Prussian patent that it has been difficult to add 
to our list. Some years ago a well-known firm of London 
patent agents applied for a patent for a machine for 
cutting india-rubber strands—a most delicate operation, 
which requires a square cut with no roughness or burr at 
the angles of the strands, and which necessitates the main- 
tenance of sharp-cuiting edges. The machine in question 
has proved most important in England, but its introduc- 
tion into Prussia was prevented by the refusal of a patent 
for the same on the ground that “machinery like it is used 
in Prussia for making hoop iron.” To cite another ex- 
ample. They applied for a patent for improvements in 
treating ver Be. eg oils onl arafiin, the main feature 


of which was the use of fuller’s earth as a filtering | considerable expenditure, than his 
The action of this material as a purifier was | For this he was refused a patent in Prussia, because, t 


material. 
something extraordinary, quite a surprise to chemists, but 
the patent was refused on the ground that “the cleaning 
or purifying quality of clays—fuller’s earth being also a 
kind of clay—is known. For instance, one uses clay—like 
animal charecoal—to purify water.” But perhaps the reason 


case a Prussian, and the patent was refused him “ because 
the different single parts of the machine—as saws, rollers, 
&c.—are well known, and a combination of them for the 
said purpose cannot be patented.” From this it follows 
that to obtain a patent in Prussia for a machine the 
mechanician must first invent new instruments in place of 
the levers, racks, screws, cams, guides, pulleys, gears, 
chains, blocks, cutters, &c., now existing and quite equal 
to his wants, and then combine them so as to produce a 
patentable machine. 

It is further notorious that many inventions for which 
patents have been refused in Prussia are habitually an- 
nexed by Prussian manufacturers. It is a cape practice 
with some Prussianagricultural implement makers to attend 
the frequent shows held in England of thatclass of machinery, 
and simply to buy with a view to manufacturing in 
Prussia any new implement that strikes them. The un- 
happy English maker, refused a patent in Prussia, and, 
perhaps, cursing in his heart the iniquitous action of that 
Prussian institution, has thus to make over for nothing all 
the results of his costly work and experiments. If, in 
addition to this power of allowance and refusal, there is 
also the power of annulling a given patent by a simple 
fiat, then indeed is a wide door opened to every kind of 
abuse. This provision of the Prussian law is tainted with 
a spirit of almost Asiatic despotism. Even after the patent 
has been granted it can be withdrawn if the invention be 
shown to the satisfaction of the commissioners not to be 
novel. The duration of the patent is thus completely a 
matter of favour on the part of the Minister for Trade, 
Commerce, and Public Works; he can determine the 
| length of the grant, and he can even confine it to only one 
or two provinces of Prussia. There are thus cases of 
patents which, after running ten years and more, have been 
suddenly cancelled for want of novelty. This generally 
takes place after their obtaining an importance disagree- 
able to people desirous to use them without paying any 
royalty. Some more or less frivolous pretext of prior uset 
is found, and a valuable property suddenly is confiscated, 
just as its unhappy possessor begins to reap the reward of 
years of toil. Surely such an important and perhaps 








Lon- | 


ruinous, step should be left to the public decision of a court 
|; of law. From a recent debate in the Prussian Parliament 
we see that Herr Regierungs Commissiir Ministerial 
Director Moser, president, we believe, of the Prussian 
Patent Commission, informed the members that, in 
countries where patents are granted after an examination, 
the examiners de facto keep the right of annniling the 
patent at any time. This is an absolute untruth. In 
America, the only country where patents are granted after 
an examination, they can be affected only by the decision 
of a court of law. Even from a court of law there is an 
appeal from any adverse decision. 

Assuming, of course, the most perfect honesty and in- 
tegrity on the part of the members of the commission, it is 
clear that such a system must lead to many abuses, and tu 
suspicions, more or less loudly expressed, of worse abuses 
than are committed in reality, except in comparatively few 
cases. No doubt Prussian officials have long enjoyed th 
reputation of great personal probity, however much people 
brought in contact with them might grumble at thei: 
hauteur, and even arrogance ; but recent revelations prove 
the unexpected existence of much official corruption. If 
one official can grant a railway concession for corrupt 
motives, another can grant or withdraw a patent f 
reasons that can as little bear the light. Under the cir- 
cumstances, then, it cannot be wondered at that favour, and 
possibly, occasionally bribery too, are declared to be opera- 
tive and successful in getting a Prussian patent—if a right 
which can be withdrawn despotically at any moment can 
be termed a patent. Atany rate, the boast is not uncom- 
monly heard that a personal acquaintance with such and 
such a member of the commission renders such and such a 
grant secure. At the very least, such a state of law must 
place the most honourable of official boards in a false posi- 
tion. We think that every one must agree that such a law 
and mode of carrying out the law, were bad enough when 
Prussia was a comparatively unimportant state; but they 
are now little less than a perennial swindle perpetrated o1 
all the inventors of the civilised world. 

We thus see that the Prussian Patent Commission has 
| long claimed a Papal infallibility in technical matters; but 
| their non possumus and non volumes have, it must be 
allowed, a greater than Papal efficacy in arresting pro- 
gress in their own country. We English, as a nation, 
jare, of course, quite disinterested in the matter, as we 
| believe that the North Germans are rather working t 
|our benefit in driving some of their best inventors 
our shores. Even if the patent laws were practically 
abolished in all other countries, as in Prussia, they would 
be maintained in England, as we should then gain for tl 
development of our manufactures the majority of tl 
inventive genius of the civilised world To the old hospi 
| tality of England to all wishing to work and earn thei 
bread honestly is greatly due the industrial and comme 
cial greatness of the country. We man) 
instances of this. As Mr. C. W. Siemens declared in o: 
hearing in 1866, before the Birmingham meeting of U 
British Association, it was the want of protection fi 
inventive work which drove him from his country to this. 
And every one knows how that gentleman has added t 
the wealth of his adopted land, as witness only his works 
at Woolwich, the company at Landore for making steel, 
and the great benefits derived by the users of his inveu- 
tions and those of his brother. There are few con- 
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| trivances more successful, after many trials and a ver) 








regenerative furnace. 
quote his own words before the 1872 Parliamentary Con- 
mittee on Patents (page 22), “in the middle ages stones 
were heated and thrown into the cellars of town-halls or 
other public buildings in order to warm them.” Only an 
utter want of comprehension, only the most superticia! 


for the refusal of a patent for a very efficient machine for | examination of the plan, only the crassest ignorance of the 


cutting sugar will afford a still better illustration of the 
settled determination of the examiners to nullify the pro- 
visions of the Prussian law. The applicant was in this 


practical process of combustion could have led to finding 
such an analogy between the two contrivances as to base 
thereupon the refusal of a patent. Assuming even that the 
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contrivance for heating the air in the medieval buildings 
were exactly the same as the peculiarly arranged bricks— 
not stones—in the Siemens regenerator, the two appa- 
ratus would only be alike in the process for warming 
the air. But, in the one case the air thus heated was to 
be breathed, in the other it is to be used in the combustion 
of fuel. Then the alternately reciprocating action of the 
pair of regenerators is absent in the room-warming con- 
trivance, besides numerous other details and combinations. 
Upon the same plea Neilson might just as well have 
been refused a patent for his hot blast; and hundreds 
of thousands, perhaps millions, of pounds have been 
directly and indirectly lost to the world. In the face of 
such a system honest members of the commission who 
have had a taste of practical matters feel some doubts as 
to whether such a system is not an incubus on Prussian 
industry. Geheim-Rath, Dr. Wedding—already in 1851, 
more than a quarter of a century a member of the commis- 
sion—rather unwillingly acknowledged that the system 
operated as a restraint on the progress of manufactures in 
Prussia. This appears quite clearly in his answer to ques- 
tion No. 2208, in his evidence before the British Parlia- 
mentary Committee of 1851. Dr. Wedding is, in fact, one 
of the most practical members of that body—one with con- 
siderable experience in metallurgical subjects. To the 
inquiry as to whether the Prussian patent law had in any 
way promoted the advance of manufactures there, he 
replied :—“ I do not think it has done so; as I mentioned 
before, 1 rather wish to see it altered in such a manner 
that we might be enabled to promote more patents than is 
at present the case. The had some years ago pro- 
posed an alteration of the present system, by which we 
should have gained more liberty in judging aoout the 
novelty or improvement of an invention; at present we 
look more on the principle upon which the invention is 
relating than upon the means to perform it. Nevertheless, 
the combination of different parts has a great influence 
upon it.” In answer to the further ‘inquiry as to the 
reasons that led him “to wish that patents should be 
granted with more freedom and facility,” he said:—“ I think 
they contribute to the diffusion of other discoveries; some- 
times the invention of an inventor is completely lost in 
consequence of our judgment; the application of a wheel 
more or a wheel less, which we regard at present as not 
altering the invention, does not perhaps alter the principle 
of the invention, but contributes to the improvement of 
the invention—has therefore a great influence, directs the 
attention of the public upon the improvement, encourages 
the inventor, and can perhaps contribute to the general 
profit of the country.” It might have been thought 
that such a stringent system would at least diminish 
the number of frivolous patents. But it so happens that 
many of the thirty or forty odd inventions granted every 
year in Prussia are frivolous ; so that even as a process of 
weeding out the system is a failure ; while, on an average, 
the inventions they do patent are inferior to the English 
or French, or even the Austrian productions of the same 
character. The action of the law is rather to lessen the 


‘ number of good inventions. As a matter of fact it is 


notorious that comparatively few inventions are produced 
in Germany, though under the shelter of the American 
Jaw German citizens show themselves almost as ingenious 
as, and certainly more scientific than, their hosts. Under 
the protection of a comparatively liberal patent law a much 
greater number of valuable technical applications come to 
us from France, which the Germans believe to be a decay- 
ing nation. During the three years, 1867, 68, 69, as many 
as 322 applications for patents in England were made from 
Paris, but only eleven so Berlin, four from Hamburgh, 
and two from Munich, It is a significant fact that no in- 
vention at all came from Holland, where patents are 
abolished. It is further noticeable that, while there are 
several successful Austrian inventions in the English 
market, yet there are very few coming directly from 
Prussia. The only one that occurs to us at present is 
Hoffmann’s well-known annular brick kiln. The late Herr 
Schiele’s fans and turbines were first developed in England; 
as also the diving dresses, and other inventions of the late 
Mr. Augustus Siebe, another engineer of German origin. 

While we have seen that this patent law drives some of the 
best Prussian engineer inventors to our shores, it is equally 
clear that foreign talent is not, and cannot be even tempo- 
rarily, attracted to Prussia for the sake of making known 
fresh ideas and technical progress. Their own Frederick 
the Great held very different views when, in 1778, he wrote 
to his Minister of State, Von Goerne, that men under- 
standing manufactures should be “attracted from foreign 
countries and established in Prussia.” The mind of the 
great king was of a universal order, and his gaze was not 
solely directed to arms and warfare. But even in this sole 
branch of the arts one would think that Prussia of all 
countries, the IJntelligenzstaat, as Prussians with much 
justice call it, should be ready in receiving inventions and 
treating inventors in a liberal spirit. 








CRYSTAL PALACE PRACTICAL ENGINEERING 
SCHOOL. 

Ixy our number of January 3rd we gave some particulars respect- 
ing the projected school for practical engineering, in connection 
with the School of Art, Science, and Literature, of the Crystal 
Palace. Mr. F. K. J. Shenton is the efficient chief of this 
department, and bas, in connection with the Engineering School, a 
thoroughly efficient co-labourer in Mr. J. W. Wilson, C.E., principal 
of the school We referred then to the school as in esse ; we can 
now speak of it as in posse. 

A great rush of students in the first term was scarcely to be 
expected, and we think it signally successful and most hopeful 
that as many as fourteen youths, al] honestly bent upon work, 
should have Seen entered for the first term. e have visited the 
shops and have seen the work in which these young men are 
engaged. We are not able to give, so as to convey an accurate 
idea of their neatness, and furnish illustrations of the models, 
patterns, and other objects that the students have already turned 
out, but this we may state, as the impression that we took 
from their bearing and work, that they really mean business, and 
that they have in this school the help of an institution of are 
value, that will be the more highly appreciated the more widely its 
capabilities become known. 





The first floor of the school, as shown in the plan, has a 


beam engine of six-horse power. The and sheari 
machine, a very good tool, is by Messrs. Bagshawe and Co., 
Sheffield. The shaping machine is by Messrs. Bickmore and Co., 
and the three lathes, with the drill, are by Messrs. New and Co,, 
of Nottingham. The little half-horse power e on the second 
floor is by the son of the pine Mr. J. W. Wilson, junior, and 
the chief parts of the conn lathe were made in the school by 
the same gentleman and the students. The whole of the 
machine tools, specifications, plans, and general arrangements 
of the shops, &c., are by Mr. , the ipa) of the school. 

The plan we give of the premises is -explanatory, but 
it cannot of course give any idea of the method or principles 
upon which the instruction and training are communicated 
conducted. Mr. Wilson’s practical mode of dealing with his 
pupils may be inferred, to a certain extent, from his preliminary 
course in the drawing office. 

No. 1. Drawing of 4in. bolt, three views, quarter size ; tinted 
and shaded, with dimensions figured on; calculate weight, and 
test the same with bolt in the weighing machine. Necessary and 


and Brazil being both about to open engineering schools on the 
qa en ae in order to combine theory and prac- 
Mr. a utton Gregory awarded the principal 
ery high praise for the real work of his classes, their 
varied instruction, and the tion of the how and 
the why of everything, and believed the system not sus- 
ceptible of improvement, unless it were that the students 
should, in addition to their pr t work, undertake also the 
“*Cobbling ” of the P. machinery. This last addition 
to the Crystal Palace of Art, Science, and Literature has 
thus early made a favourable om poe and promises to be a 
very l step in the practical working out of an extensive 
scheme of instruction in which the directors are earnestly and 
successfully 
_ As we have y observed, the students will be considerably 
increased in numbers in the second term, and it cannot fail to be 
encouraging to all who are interested in the school to know that 
some of the engineers have agreed to take its certificated 
students at a reduction of 100 guineas in premium. 





le time for the exercise one day. 

No, 2. Drawing of wrought iron plate, with lap and butt joints; | 
single and double fillets,and ordinary rivets with snap, counter- | 
sunk; tinted, sectioned, and shaded; calculate strength for 
shearing at 37,500 lb. per inch sectional area, Necessarytime, one | 
and a-half days. 

No. 3. Drawing of 6in. plummer block, half size ; three views, 
tinted and shaded, with pees written in corner ; calculate | 
— of cast iron, wrought iron, and brass. Necessary time, | 
two days. 






























SECOND FLOOR 
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No. 4. Drawing of connecting rod, with one marine end and the | 
other strap ; three views, tinted and shaded ; calculate weight of 
wrought iron and brays; calculate tensile strength of rod ; calcu- 
late power to resist compression ; calculate power required to shear | 
off gibs and cotters; calculate cost. Necessary time, three days. | 
No. 5, Make a complete set of sketches, general and detail, of 
the Gin. parallel vice, and prepare a lineal drawing of the same ; | 
three views; and calculate strength of grip with a pressure of 28 Ih. 
Necessary time, three and a-half days; total necessary time for | 
the preliminary course, eleven days. | 
e preliminary course having been gone through, the principal 
addresses letters to the students, as from a client requiring | 
machinery, say as follows :— 
' 


“To Messrs. Pupil and Student, Crystal Palace Engineering 
Works.—Gentlemen,—I have a horizontal engine which runs at 
thirty revolutions per minute. Its cylinder is of 28in. diameter | 
and stroke 4ft. Gin. Steam is admitted to it at 60 lb. pressure, and 
is cut off at half stroke. The diameter of the main shaft is 8}in. 

‘Please be good enough to arrange for me a hollow plunger | 
pump suitable to supply the boiler which works this engine with | 
water. It must be fixed on a brick foundation 6ft. away from the | 
centre of the main shaft, and be worked by an eccentric made in | 
halves and keyed upon that shaft. 

“* Please write as soon as possible, sending me a description and | 
the general dimensions of what you propose to supply, together | 
with a rough estimate, and then, if I approve, I will at once 
instruct you to proceed with the finished designs, specification, and | 
estimate. | 

“*T should like to know, when you write, what you consider the | 
indicated horse-power of my engine to be.—Faithfully yours, } 

(Signed) “J. W. WiLson.” 


The preliminary course, as may be seen, is of an elementary | 
character, but pogo ractical, and furnishes, manifestly, the 
proper first steps in the ladder of learning. 

The school has just completed its first term of fourteen weeks, and 
the students—fourteen in number—having gone through an exami- 
nation in the oo ttern shop, and foundry, and on 
steam, conducted b rs. rles Douglas Fox, M. Inst. C.E. 














KASTENBEIN’S TYPE COMPOSING AND 
DISTRIBUTING MACHINES. 

THESE are the machines adopted by the proprietors of the 
Times, and which were to be seen in action last year at the Inter- 
national Exhibition by the side of the Walter printing machine. 

Composing and distributing machines have now been before the 
world for many years; at each of the great international exhi- 
bitions, they have figured, in some cases—especially in Paris in 
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1855—largely ; the majority of them were, however, complicated, 
and uncertain in their action, and did not stand the test of 
practice. At length, however, the extraordinary activity of the 
painting trade, and the rise in wages, together with the adoption 
of rapid printing machinery, seem to promise the perfection and 
adoption of such machines. At any rate, ee | are in use in the 
Times office and in some other printing establishments, and we 
know that they are about to be introduced into others, 

We consider that many improvements remain to be introduced, 
but these, the only machines at the present Exhibition, have 

assed through their preliminary stage, and, moreover, exhibit a 
ange amount of mechanical oy. 
onsidering that nearly a hundred different characters, ninety- 
six in fact, have to be composed and distributed with speed, the 
parts of the hines are y plicated in if not 
in form; but we hope that with the aid of the accompanying 
engravings all the main parts will be made intelligible to our 
readers. 

Figs. 1 and 2 represent front and side elevations of the com- 
posing machine. Lach letter, or other character, has its own 
receptacle, or type box, in which the characters lie on their sides 
and one upon the other; these type boxes, which are generally 
about 15in. in length, are mounted on the top of the pend mg and 
are marked a in the engravings. The boxes are without bottoms, 
which are replaced by _—_— in the machine, from which the 
lowest of the types is pushed when wanted by means of a slide ; 
when this slide recedes, the t falls in a vertical position, face 
upwards, into a notch in the lever , which has a reciprocatin, 
motion on its axis, and finally falls down one of the grooved 
passages c to the deliv point d, These channels are cut by 
means of a machine in a thick metal plate, and the front 





| of the plate is covered by a glass door, which allows any sticking 


type to be seen and relieved at once. It will be seen that those 
passages are arranged in fan-like form, all tending to d, but their 
number makes a arrangement necessary; a few of the 
passages are continuous, but the majority end in one or other of 
what may be called main arteries, and the type continues its 
course at an yates | a ges are — A Fo 
py apher pcen e * Ww act upon t vers h, 
and the be Sich hi 

hk + t 





ll cranks 1, 7}, w move t ¢ slides already mentioned 
h the type boxes; the type instantly descends and finds an 





J 
and John Imray, M.A., M. Inst, C.E., the results were an i 
at a meeting in the class room of the school on Wednesday last, 
presided over by Mr. Thomas Hughes, M.P. Six of the students | 
satisfied the examiners in the drawing shop, two in the pattern 
and foundry, and eight in the examination on steam. (Mr. 








Hughes said that not only was the school progressing in By 
twenty-five students ining entered for the coming session, but 
it was becoming a model institution. The Governments of Japan 


| italic Lome in fae docsters 


~ to mn italic “ 
the num passages is 

rd is placed above, see 
in horizontall walls 4 


ly, and act on the e 
opposed to that of the roman 


exit atd. One passage is, however, 
well as roman characters, so that half 
saved; to effect this a 

u, u, Fig. 2; these keys are 
others are 


type and both descend by a common passage, 











THE ENGINEER 


I ll ms 





May 2, 1873. 





KASTENBEIN’S TYPE COMPOSING AND DISTRIBUTING MACHINES. 











When each type arrives at the delivery spout ¢ it is caught by a 
spring slide f, Fig. 1, which is set in motion by the cam B and 
the treadle C, and presses the type into the receptacle ¢, which 
represents the printer's composing stick; and as each key is 
touched the spring slide f recedes and advances, introducing 
another character into the channel e. This channel, which is 
vertical where it receives the type at d, is horizontal at the other 
end towards A, that is to say, it has a quarter turn in its length, 
like the rifling of a gun, and the types which enter it upright are 
delivered with their faces towards the back of the machine. 

Two men are employed to work this machine, the second being 
the ‘‘adjuster.” As soon as a line of type of the required length 
is formed in the channel e, the adjuster touches the second treadle 
«!, and by a very simple arrangement the line of t is received 
in the composing frame A, which is a rectangular box; the 
justification, insertion of spaces, &c., is then made, while the 
machine is preparing a second or more lines of type. 





The distributing or sorting machine, Figs. 3, 4, and 5, may be 
roughly described as the composing machine inverted, but there 
are some interesting differences in the parts. Fig. 3 is a side 
elevation, partly in action ; and Fig. 4a view of the back of the 
channelled plate with its glass door. The type to be distributed is 
placed in the receptacle E, which is simply a flat iron box like A 
in the composing machine; the type is pressed up towards the 
front by means of a — bar ca tetebes slide; and by a very 
simple arrangement the line of type nearest to the working part 
of the machine is raised up and brought well under the eye of the 
operator, who is assisted, if necessary, by a small mirror placed so 
as to reflect the first letter on the left of the line of type. This 
first letter stands over an orifice which leads to the distributing 
channels, and the instant one type has been allowed to drop 
through the line is advanced one step by means of a rack motion 
acted upon by the pressure of the finger keys ”. The operator 
touches the key corresponding with the letter presented to his 
eye; the key acts upon the rod /, and the bell crank ¢ moves 
back the slide y, and opens the lower aperture of the corre- 
sponding channel, which leads into the proper type box. These 
boxes are arranged side by side and in two rows on the table 
beneath, D, Fig. 3. Were this the whole, the machine would be 
very simple, but in order to keep the —_ within moderate 
compass two special arrangements are made. In the first place, 
as in the composing machine a large number of channels had to 
be made to terminate at one given point, so in the distributing 
machine the type falling into the leading channel has to be 
discharged into a large number of receptacles, and this is done by 
a very pretty arrangement shown in Fig. 4. Each r falls 


first into one of three main lines, and is then shunted into its own | 
side lino by means of a switch, This is effected in the following | 


manner ;~- Each conneoting rod h has asmall lug, shown at /, Fig, 5, 
which acts upon the bell crank m, »', n™, and turns the switch n, 
closing the main line and opening the proper branch, The action 
of the finger itself lifts a vertical bar, withdraws a slide, and 
allows the type to fall into the main channel, Secondly, there 
are ninety-six type boxes to be filled, but there are only half that 
number of finger keys and channels, each key and each channel 
— made to supply two type boxes, and this is effected by the 
application of switches, or tra) similar to those described 
above, inserted in the lower ends of the channels. A channel is 
just twice as wide as a type box, and the switch, flat in this case, 
usually covers the entrance to the type box on the left hand; 
when, therefore, a key is touched the type usually falls into the 





type box on the right hand side. If, however, the operator 
presses his foot upon the treadle F, the switches are reve for 
an instant and the type falls into a left-hand box. In order to 
simplify this arrangement as much as possible each key serves for 
two letters, one in frequent use, and the other much less so, such 
for instance as } and j, and the treadle is only called into requisi- 
tion in the case of the latter. It should be mentioned that the 
upper or feeding orifice of the channels can be instantly widened 
or narrowed according to the size of the type to be sorted, by 
means of two keys. 








SUBMARINE MINE EXPERIMENTS. 

On the 25th of April,| Friday last, opposite Gilkicker Fort, 
Stokes Bay, were carried out the first set of a series of experi- 
ments to determine—(1) The distance that mines loaded with 
gun-cotton must be placed apart, so as to be safe from injury by 
the explosion of each other, and the extent to which the mooring 
arrangements and other appliances would be liable to injury; 
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(2) to obtain data bearing on the same points with reference to 
mines loaded with nitrated gun-cotton and picric powder. 

It should be understood that this series we the -— ~< 
minary experiment, that might be —— ose who have 
not heard what has been ra by the Torpedo and Gun-Cotton 
Committees hitherto. The trial of the extent and effect of the 
explosion at some of the distances has been made already under 


very nearly the same conditions as on this occasion. Obviously 
however, the matter is one requiring to be well established, and 
for this repeated experiments are necessary. The series com- 
mences, then, at distances at which injury is believed to be nearly 
certain to occur ; from this, extension is made to unknown dis- 
tances. To define the limits of injurious explosive effect is the 
main object of the experiments ; but information is looked for 
as to other matters. The torpedo system now in use experi- 
mentally has been pretty well worked out for still water; but 
where there is a considerable rise and fall of tide much difficulty 
exists. At present, a case of this kind would be provided for by 
the laying down of circuit-closers at different depths—the highest 
set being close to the surface of the water at low tide. It is 
thouzht impossible to supply a reliable self-acting gear, such as 
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would ensure the rise and fall of circuit-closers with the tide, 
to remain under water for any long period without injury, but 
it is hoped, in this series of experiments, to establish the depth of 
water best suited to give effect to different charges, and s0 te 
enable the best choice of depth to be made with each charge. 
The power of ships’ bottoms to resist the force of submarine 
mine explosions of various charges is another interesting ques- 
tion. It is thought that the ship's bottom will be blown in 
to a certain distance. In some cases, however, it has been sug- 
gested that water might be forced into the ship so as to come in 
contact with the engine furnaces and develope steam sufficient 
to blow up the ship. To determine the limit of actual effect on 
vessels, the Oberon is being prepared so as to represent the 
bottom of a new-fashioned armour-clad vessel, and is to be 
handed over to the Engineers to experiment upon. This is an ex- 
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pensive experiment ; but it is clearly necessary to the efficiency 
of submarine mines that they should be mer understood, and 
prepared to go down at the shortest possible notice on such a 
system as may not be liable to confusion or failure. Indiscrimi- 
nate submarine mines would be a very questionable mode of 
defence. 

The general arrangement of the mines was as follows:—The 
mine in each group to be fired being charged according to the 
orders given, six fazed mines without charges were placed on 
each side of it at increasing distances, namely, 80; 100, 120, 140, 
170, aud 200 yards. Each submarine mine is capable of being 
fired by a ship coming in contact with the circuit-closer, or else 
by av observer on shore acting on his own judgment. Each of 
these methods has its advocates. In favour of firing by judg- 
ment it is urged that it is most desirable that the channel should 
be left open to a friendly vessel up to the last moment. On the 
other hand, mines incapable of acting for themselves are useless 
in a thick fog or dark night, a time when, it is true, it is unlikely 
that a passage would be actually attempted by a fleet, bat when 
attempts might be made in boats by daring men to destroy or 

emove the mines and obstructions. It appears, therefore, 

io be well worth while to arrange our systems of mines to fire 
cither by contact or by the action of an observer. The entire 
system being capable of being rendered dumb at will by break- 
ing the electrical circuit, and also of being continually tested as 
tu its efficiency by a weak circuit. The direct mechanical self- 
firing methods, such as were used in the Russian war, may be 
said to be completely superseded. 

The precise arrangement of each mine is as follows :—The 
circuit-closer (vide Fig. 1 and Fig. 4), wade of boiler plates, is 
attached to the case containing the charge (vide Figs. 2 and 4) 
by means of a strong wire rope or connecting line, of such a 
length as to hold the circuit-closer 10ft. beneath the surface of 
the water; the case, also made of boiler plate, being caused to 
rest at the bottom by a heavy three hundred-weight load, chained 
in such a way as not to be liable to slip. The depth of water in 
the experiment in question was 47ft. There was a separate 
electrical circuit from the battery to each submarine mine, by 
means of the cable A, B and the earth or water return, the 
“earth plates” being the zine fixed in the circuit-closer (Fig. 1) 
and earth plate of the electric battery. The small plate 
shown attached to the end of the case in Fig. 2 is used for 
testing purposes alone. It is only connected with the circuit 
when water enters the case. It will be seen that care is taken 
to use such lashings and proportions of cable and wire connect- 
ing line that the cable cannot be strained and broken. This 
complete ond separate system of electric communication with 
each mine is rather more costly, but clearly much more efficient 
than the single circuit running through all, and enables those on 
shore tu ascertain the state of each mine and circuit closer by 
the passage of a current admitting of the application of very 
thorough tests as to leaks and faults. The internal parts of the 
circuit-closer need not here be described in detail. It is sufti- 
cient for our purpose to observe that on being tilted to one 
side, a circuit is made with a weak-test galvanic battery, 
which demagnetises a little horseshoe magnet fixed in the battery 
on shore, and causes the descent of a shutter, which brings a 
powerful galvanic battery into action to fire the charge. 

This arrangement may be shown in th-ory in Fig 5, where, the 
thick black line being the conducting wire, it may be seen that 
the firing battery is out of cirenit until the magnet becomes de- 
magnetised, and allows the shutter or armature at A to drop and 
come into contact with b. On the shutter lever is fixed a disc 
marked with the number of the mine in connection with it, 
which flies forward in front of a glass window, and shows to the 
operator at a glance which mine or mines have been exploded. 
The battery employed is a particuiar modification of Walker's. 
The circuit-closer may, by a different arrangement, be made to 
act as a circuit-breaker, but in its former capacity there is sone 
advantage. It may be seen that, in the normal condition, there 
is no battery in action in the arrangement above described. 
There is only a magnet performiug work. It is only when the 
cireuit-closer is struck that even the test battery is put inte 
action. This, as we have said, demagnetises the magnet, and 
immediately puts the tiring battery into play—the test battery, 
as its name implies, beiug tou weak for firing, but very valuable 
to test, if the connections and parts of the apparatus are in order. 
In fact, a system of testing cable leaks has been brought to 
great. perfection, enabling the operators to ascertain the exact 
position of a leak or fault. This would need a long description, 
which we do not give here. It is necessary, however, to point 
out distinctly that the copper plate shown in Fig. 2 is only 
brought into cireuit when water enters the cases and forms a 
connection, in which case the current is directly completed 
without entering the cirenit-closer branch at all. 

The charge is ignited by two of Abel’s detonating fuzes, de- 
tonating ignition being imparted to a dise of gun-cotton, which 
must, under all circumstances, be dry. When a wet cotton 
charge is used this dise and its fuzes are enclosed in a water-proof 
hag, but in ordinary cases the closing of the case is sufficient 
protection against water. Fig. 3 shows the zine perforated case, 
in Which the tiring fuzes aud disc are placed, aud the plug 

hich closes the orifice in the end of the case, through which, 
of course, the cable is led. : 

In the first experiment the case to be fired contained 432 Ib, 
of datap gun-cotton—that is, gun-cotton containing 22 per cent. 
of moisture, It was submerged, as we have said, to a depth of 
47it., surrounded by «six Elswick-made cases charged with 
coal-dust, but provided with circuit-closers, &c., in all respects 
in the same way as the charged mines. The Elswick cases are 
made of ;’gin., and thoxe manufactured at Chatham of jin iron. 

In the second experiment a charge of 5001b. of damp cotton 
was employed, the surrounding cases being Chatham make. In 
addition to them were also placed on the bottom of the water, 
at distances from the exploding mine of 60ft. and 100ft. re- 

pectively, two caes of lin. iron, without circuit-closers or 
cables and four circuit-closer jackets, each fitted with a ring con- 
taining “crusher gauges,” at distances of 60ft., 90ft., 120ft., 
and 140ft., this latter arrangement being designed to try whe- 
ther the crusher gauges designed by Captain Andrew 
Noble, for the investigation of pressures in the bores of 
guns, might be employed to obtain information as to the pressure 

a th ghbourhood of exploded submarine mines. 
In the third experiment a 500 Ib. charge of picric powder was 
euployel. It was known that this substance has lees explosive 
ower than cotton, but it is deeirable to ascertain how far it 
tust te etnployed a: 4 substitute if desirable at any time. 
he fourth experiment a charge of S001. of nitrated 
guncstton was employed 

In an article in Tue Vecineen of December 20th last, we 
described beth picric powder and nitrated gun-cotton briefly. 
in fact, any one interested in the bearings of this experiment 
might do well to refer to that article, as we do not propose here 
repeating what in there said, not only of these substances, but 
also of the peculiar explosive action of wetgun-cotton. Nitrated 
gun-cutton, however, devervea a few additional remarks. 

Soo after the invention, or at all events the use, of gun- 












cotton on any large scale, chemists became aware that this sub- 
stance was imperfectly oxidised in its explosion ; and it natu- 
rally occurred to them to endeavour to use with it nitrate of 
potash, nitrate of soda, or some other oxidising agent. In the 
form in which gun-cotton then existed, however, it was very 
difficult to do this, because a very insignificant proportion could 
be given by soaking in a solution, while the then physical condi- 
tion of gun-cotton did not admit of anything like a good mecha- 
nical mixture of nitrate with it. When Mr. Abel invented his 
pulping process and dises of cotton, the idea occurred to him of 
producing complete combustion by incorporating the nitrates 
with his gun-cotton. In fact, we cannot do better than quote 
the words of his patent of December 2nd, 1867, viz.: “''he em- 
ployment of a mixture known as gun-cotton” . . . “either ina 
filamented or in a pulped condition, in conjunction with a large 
proportion of an oxidising body, such as chlorate of potash, 
nitrate of potash, nitrate of soda, or mixtures of the same, tuge- 
ther with a small proportion of alkali” .. . “to be evaporated 
as before-mentioned to a paste or plastic mass capable of being 
granulated or moulded into pellets, sheets, discs, or into any 
other desired form.” 

The practical advantages of nitrated guu-cotton, such as was 
used on this occasion, containing 40 parts saltpetre to 100 of 
cotton are ss follows:—(1) Economy in substituting a material 
costing less than 6d. per lb. for one costing 2s. (2), Density, 
enabling a larger charge to be entered into a given space ; and, 
(3) Serviceability in strength and firmness of the discs, which 
are not liable to scale off and waste. 

The results obtained on firing the charges were as follows :— 
In No. 1 experiment the circuit-closers in conection with the 
cases at 80, 100, 120, and 170 yards distance from the point of 
explosion were fired. In No. 2, and also in No. 3 experiment, 
the circuits belonging tu the cases at 80 and 100 yards were 
closed by the explosion. In No, 4 experiment the circuits at 80, 
100, and 120 yards were closed. It would thus appear that the 
smallest charge in the weakest case had closed most circuits ; 
but it must be observed that very little is to be reported as to 
the effect until the cases have been subjected to a thorough 
examnination. 

Injury may be done by an exploding submarine mine to those 
round it, either directly by its own force of explosion, or it may 
be put in action and made to explode itself. The exact condition 
of each requires to be studied carefully. 

We can hardly close our account of the experiments without 
bestowing a few words on Gilkicker Fort, one of the casemates 
of which was the operating room. The design of this fort is 
decidedly warlike, It is a segment of a circle, consisting entirely 
of casemates with a narrow yard and a rear wall built with loop- 
holes to resist an infantry attack. The front is granite and 
concrete, and the casemates are designed to be armour-plated. 
The men of the garrixon, and not only the men but the women 
and children, live in the casemates. Even the knights of Brank- 
some Hall can hardly compare with men who could, at dead of 
night in a season of profound peace, serve their guns in little 
more time than it would take them to turn round in their beds ; 
or with children whose earliest domestic associations group them- 


selves round the grim Woolwich gun, which formed the centre of | 


the picture, and whose muzzle occupied the chief part of the 
window with the sea aspect. Unfortunately the economical 
requirements of the day prevent our completing the picture. 
Each casemate has its projectiles in a vaulted shell-room 
beneath one side, and its cartridges in a vaulted magazine on 
the other. Full action might take place without a man leaving 
his casemate ; but as yet the three heaviest guns—the very ones, 
in fact, that would be most likely to pierce the armour-clid sides 
of the invader—the lin. 25-ton guns—lie ignominiously without 


carriages on the sand, like Robinson Crusve’s boat, while for the | 


trusty plate shields we have only the same thickness of brick. 
We believe the explanation of the brick is simply the fact that 
each year’s vote only admits of a certain quantity of money being 
spent on defences, and the more exposed and distant stations 
must first be attended to. It is well, however, to bear this in 
mind, and to remember that on the declaration of war a large 
stun of money might have to be expended in making our “ Gil- 
kickers” in reality what they are now only in appearance. 


—_—_—— - 


IRON AND STEEL INSTITUTE. 

Tse fourth annual mecting, the first, we believe, held in 
London. of this Institute was inaugurated at Willis’ Rooms on 
Tuesday afternoon, when Mr. Bessemer, the retiring president, 
presided at the first part of the proceedings, giving place after- 
wards to Mr. Lowthian Bell, who will occupy that position for the 
ensuing year. Amongst the numerous party present we noticed 
tne following gentlemen, but the list of names we give comprises 
but a tithe of the representatives of the scientific, sale and 
mercantile interests connected with the iron trade who attended 
the session. Amongst many others we noted the following: 
The Karl of Airlie, Sir John Alleyne, Butterly Ironworks; Mr° 
Chas, Bagnall, Mr. G. H. Banks, Pontymister; Mr. Thos, Bagnall, 
jun; Mr. G. T. Varker, Chillington Tronworks: Mr. T. H. 
Bell, Middlesbrough; Mr, John T. Well, Monkwearmouth; Mr. 
W. T. Crawshay, Merthyr Tydvil; Mr, J. G. Danks, Mr. David 
Dole, Darlington; Mr. Richard Fothergill, M.P.; Mr. Charles 
Janson, jun., Middlesbrough; Mr. Jas. Kitson, Mr. J. W. Pease, 
M.P.; Mr. David Laidlaw, Glasgow; Mr. RK. Heath, Newcastle; 
Mr. W. R. J. Hopkine, Middlesbrough; Mr. Jno. Howard, Bed- 
ford; Mr. R. C. Lowth, Pittsburgh, U.S.A. ; &c. &e, 





The preliminary busi being 

Mr. Lowthian Bell, the president, rose, and after thank- 
ing the members of the Institute for the honour they 
had done him in fetes him in a position which had been 
so ably filled by his Grace the Duke of Devonshire and Mr. 
B ; oe led to point out the great success which 
had attended the organisation of the socicty, which although 
in only the fifth year of its existence, now numbered on its 
rolls 522 members, in addition to 65 candidates for clection, 
making a total of 587 gentlemen all more or less directly interested 
in the questions for discussion at these meetings; and looking, too, 
at the tact that in this kingdom alone there are at work some- 
thing like 700 blast furnaces for smelting iron, and about 7000 
pudding furnaces for transforming their produce into its malle- 
able form, he expressed his opinion that the Institute had far from 
reached its limits, inasmuch as the field for recruits furnished by 
the proprictors, and oftices of higher grade connected with these 
undertakings, our stecl works, foundries, engineering, and other 
manufactories, was ulmost unlimited and inexhaustible, Referring 
then to the instances which still exist here and there, of a disregar: 
for scientific inquiry, the result, perhaps, of considerable success 
effected independently of philosophical research, in which cases 
wractical experience, as it is called, is the only rule admitted, Mr. 
Vell remarked, that ou the other hand, abstract science, correct as 
it may be in every step employed in its elaboration, when intro- 
duced into the workshop may be found unable to stand 
the rude but inevitable test of commercial practicability ; 
hence the necessity of a convenient method of effecting a 
sound union between these two great principles, and to obtain 
this was the object of the organisation of the Iron and Steel 
Institute, where are brought face to face men, some distinguished 
for their practical knowledge, and others equally eminent for their 
attachments to scientific observation, On this head it was 








noticeable, said Mr. Bell, how facts, as such, ~—_ be completely 


established, and yet very delusive inferences deduced from their 
existence :—“* Thus forty or -~ years ago it was well-known 
that in winter a blast furnace did more work, and often with less 
fuel, than it was capable of accomplishing in summer. It was not 
unreasonable to ascribe this alteration in efficiency of duty to some 
supposed virtue possessed — airin smeltingiron, which virtue was 
less conspicuous when the blast was admitted at warmer tempera- 
tures. It was this view of the cause of the difference which led some 
manufacturers to deny the merit of the hot blast. Now, every 
one of course knows that a blowing engine supplies a greater 
weight of air when its volume is condensed by cold, and that, as a 
rule, it delivers its blast more free from moisture when the 
temperature of the atmosphere is below the freezing point of 
water, the presence of the latter occasioning a considerable and 
useless absorption of heat, and of course a corresponding waste of 
fuel.” And again, although so far back as 1841, Ebelmen had 

ublished his researches on the composition of the gases emitted 

y the blast furnace, and those investigations had been followed up 
by others of a similar nature by Bunsen, Playfair, Tunner, and 
others, yet the true importanee of the assistance rendered by those 
labours of men of science would seem to have been disregarded by 
iron manufacturers. 

After eulogistically acknowledging how much sound scientific 
investigation had been aided at the tings and di ions of 
the Institute by the labours of the secretaries, Mr. Jones and 
Professor Forbes, the president proceeded to consider the present 
aspect of foreign competition, which, according to some authorities 
would = aged to threaten, as it did some ten years ago, if not to 
extinguish, a seriously to cripple our home iron trade, and 
remarked that, although the progress made in other lands 
has been more marked during the last twenty or 
thirty years than in our own case, the change had, 
however, doubtlessly arisen from a rapid adaptation of our 
own appliances, and not from any important discoveries abroad, 
and hence that we might, looking at the series of improvements 
in the puddling process, the substitution of rolling mills for 
forge hammers, the hot blast, and cur last grand achievement of 
Bessemer, permit our national pride the luxury of believing that 
it is to ourselves, more than to any other people, that the world is 
indebted for the advance which enables it to be supplied with 
cheap iron ; but, said Mr. -Bell, it must not be forgotten that in 
striving toobtain economy in production iron manufacturers have not 
been insensible to the importance of being able to furnish a metal, 
in which powers of great resistance are not incompatible with com- 
parative lightness, for had this been overlooked, the high speed of 
our express trains would have been fraught with danger, marine 
engines could never have been compressed in the small space they 
now occupy, and no one would have dreamed of throwing a pro- 
jectile of 600 Ib. or 700 lb. weight for a distance of five miles 
from a gun made entirely of English iron. Recognising, then, the 
value of inductive reasoning, as we all do, Mr. Bell remarke«d 
what a matter of surprise was the great progress made, indepen- 
dently of all scientific teaching, in the iron industry of this 
country, attributing it to the opportunities of experiment which 
had been afforded by an enormous trade; fostered by great capital, 
and almost unlimited natural resources; but, he said, “‘to judge 
correctly of the nature of the growth which has culminated in 
the present wonderful expansion of this branch of manufacture, 
we should havz to arrange alongside of our brilliant successes # 
| list of our costly failures, and of the irrational patents of so- 
| called improvements in the manufacture of iron and_ steel,’ 
many of which fruitless attempts at improvement might have 
been avoided, had we as a nation been more systematic in our 
| method of study. 

Turning from the history of the past, Mr. Bell then directed his 
attention to events as they are now passing before us, and to tlic 
extraordinary disturbance in our position as iron manufacturers, 
occasioned by the recent greatly altered value of fuel. Keferriny 
to the large quantity of coal burnt in producing a railway bar, hu 
believed it was not too much to say that if anything like the 
former average price of ordinary pig iron, viz., about (0s. per ton 
were to prevail, the iron trade of this kingdom would, with fuel 
at even half its present price, commence to decline—and this was 
exactly what had happened when in former times timber grew 
scarce and was worth more for other purposes than smelting. Of 
course any such partial extinction would be very gradual, tlic 
weaker districts succumbing first, whilst the very diminution in 
the production of iron would of itself liberate so large a quantity 
of coal as would tend to restore an equilibrium in the price of this 
element of consumption; and this was obvious when it is borne in 
mind that out of 107! millions of tons of coal raised in this 
kingdom in 1869, 52} millions were devoted to the manufacture of 
pig and malleable iron, 

Going back to the year 1562, when the make of pig iron in 
Great Britain was close on four millions of tons, which in 187:! 
had probably reached six and three-quarter millions of tons, the 
president remarked that if this rate of increase were continued 
the production ought, in 1882, to reach about eleven and a-half 
million tons, and that for this, and the corresponding probabl: 
extension of malleable ironworks, judging by the experience of 
1869, something like sixty-five million tons of coal might be 1 
quired ; and that, as besides this, it was only fair to assume that 
other sections of British industry, for which, either directly oi 
indirectly, mineral fuel is a sine qué non, would proportionately 
be further developed, it was important that we should consider 
how far our coal-ficlds would be able to meet any greatly increased 
demand on their resources. 

“On all hands,” said Mr, Well, “it is admitted that the in 
crease in the yield of our collieries has recently been below th: 
fresh calls it has had tosatisfy.” And although it was his impression 
that an important addition can and will be made to their present 
output, he yet contemplated the possibility of « time being now 
approaching when “‘any extension of manufacturing operation in thi» 
country would have to be regulated, not by the requirements of 
society for their produce, but by the means our coal mines mig)it 
possess of furnishing the fuel required.” But in the president's 
opinion, the recent very rapid rise in the price of coal could 
not be accepted as presenting any standard by which we can 
estimate the extent of the actual deficiency, for it is weil 
known that «a very moderate shortness in the supply in 
stantly makes itself felt in the market, and this happenin, 
lately when almost every description of manufacture was in a 
unusually active state, its effect on the selling value of coal and cok: 
has been to cause it to assume a highly exaggerated form, Witl 
reference to what amount of increased output would really hav: 
favourably affected the price of coal, it seems to be Mr. Bell's im 
pression—we are not, however, #0 impressed ourselves—that an 
addition of less than 5 per cent. to the quantity of coal raise: 
during the past year, would in all probability have sufficed to kee} 
in check the exorbitant prices it has commanded in the market ; 
and in support of this view he states that it will be found on 
inquiry that the iron and steel works have not during 1872 used 
much more than their usual proportion of the total output, ir, 
“instead of burning, as in former years, 20 to 30 per cent, of the 
gross produce of the collieries, the quantity consumed may hav: 
reached 33 per cont. of the whole,” Sewever, from the table which 
he read, it would appear that the iron trade of this country require. 
for its prosecution as much coal as any two of the other large sour: 
of consumption, and between seven and eight times that of textil: 

fabrics, one of which alone, cotton, in regarded au the moat impo: 
tant in point of money value of all our manufactures, Some 
very age J information in these points has been furnished by 
Sir William Fairbairn, from which it would appear that even 
at the present unexampled high coal, the cont of fuel 
is only ‘hd, for spinning one pound of No, 40 yarn worth 14), 
equal to 445 per cent. of the value of the yarn, To weave one 
pound of heavy cotton cloth, the value of which is also 144d,, eon! 
“S7d, in consumed —equal to 2°55 per cent, on the value, Thus 
the total consumption of coal for spinning and weaving ls about 6 
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per cent. This, caloulated on the cost price of the fuel, would not 
exceed 2 per cent., whereas the expenditure for fuel on rails, 
simiJarly estimated, is about 25 per cent. of their total cost. _ 

Mr. Bell, then proceeded to the consideration of the opinion 
which has been expressed in some quarters, that the British iron- 
makers are accountable for a wilful waste of the national wealth 
by their reckless expenditure of coal, and mentioned that only a 
month or two ago a Minister of the Crown informed the world 
from his place in Parliament that he had conversed with an 
intelligent gentleman connected with the iron trade, who had 
travelled in France and Germany for the purpose of comparing 
the different modes of production and manufacture, and no 
one circumstance struck the latter so much as the difference 
between the economical use of coal in France and German 
and its wasteful consumption in this country, and Mr. Be 
proposed, with reference to this reflection upon our manufacturing 
skill and intelligence to offer some observations on questions con- 
nected with the processes themselves. 

** The natural starting point in such an inquiry,” said the pre- 
sident, ‘‘is the blast furnace ; firstly, because whatever the ulti- 
mate product sought for may be, it is the first step in the routine 
of our operations ; and secondly, because of the whole quantity of 
fuel required in the iron trade it alone absorbs one-half,” and, he 
continued: 

“In the gradual improvement of this veryimportant item of the 
ironmasters’ plant, this country may be said to stand without a 
rival; indeed, with the single exception of the use of the waste 
gases—no doubt a most valuable discovery—every step in the 
march of amelioration is due to British skill. For more than half 
a century, after Darby succeeded in introducing Dudley’s plan of 
substituting mineral fuel for charcoal, the blast furnace inay be 
said to have remained in a stationary position. This was the state 
of affairs when Neilson, fifty years after Darby's time, enabled us 
gradually to quadruple the make of a furnace and reduce the con- 
sumption of coal on the ton of iron to less than one-half of its 
previous amount. Some ten or fifteen years ago, and about thirty 
years after the date of Neilson’s hot blast patent, the smelters of 
the North of England, disregarding the failures which had accom- 
panied former attempts at enlargement, added by degrees to the 
height of their furnaces until it was nearly doubled. At the same 
time their attention was directed to a further increase in the 
temperature of the blast employed in the operation. These two 
improvements effected a saving of fully 35 per cent. of the fuel 
previously consumed, and each furnace was enabled to run 400 
tons, instead of half this quantity, per week. When it is remem- 
bered that this change was effected in a new district where there was 
not a work much above a dozen years old, and that in an incredibly 
short spaceof time about forty furnaces were demolished aud others 
erected at double their cost, it cannot be maintained with any 
justice that indifference to the economy of fuel is a reproach that 
canbelaidatourdoor, Thisis rendered more conspicuous by the fact 
that the great outlay in question upon plant was incurred when 
coke was less than one third of the price it now commands. 
Reduced into figures, it may safely be stated that with the perfect 
mode of withdrawing and utilising the gases, and the improvements 
in the furnace just mentioned, the present make of pig iron in 
Cleveland is produced with 3! millions of tons of coal less than 
would have been needed fifteen years ago, This is equivalent toa 
saving of 45 per cent. of the quantity formerly used.” 

Mr, Bell proceeded then to give his opinion on the still-con- 
tested point of the value of an excessive amount of heat being 
introduced along with the blast, and said that too much attention 
cannot be paid to endeavouring to ascertain the precise mode of 
action exercised by heated air. Alluding to Dr. Percy’s designa- 
tion of Neilson’s discovery being the result of a ** lucky hit,” the 
president expressed his entire concurrence therewith, for the 
reason that “its author had made no investigations to justify the 
expectation that 1 cwt. of fuel burnt in his stove would save 
+ ewt. of coke burnt in the blast furnace; and this result was the 
less to be expected when we remember that of the heat evolved 
by the combustion of the 1 ewt, of coal in the hot air apparatus 
not one-third reaches the tuyeres.”” On this point, however, we 
to think that there may be a difference of opinion, as there cer- 
tainly is a difference of result according to the apparatus used and 
its relative position both to the furnace and blowing engine. 
Hut then, continued Mr, Bell, if for this remarkable discovery we 
owe nothing to experimental research nor philosophical inquiry, 
it was perhaps equally true that the modes adopted in accounting 
for its unexpected influence have been nearly as unscientific, 
These explanations, according to the president, were: (1) The 
refrigerating effect of a large volume of cold air admitted near the 
hearth of the furnace; (2) the higher temperature of the contents 
when hot blast is used; and hence (4) a more speedy union of 
incandescent carbon with heated oxygen and the reduction of the 
ore nearer to the crucible— but with none of them did he agree; 
and in his very courteous expression of dissension from received 
authorities he quoted facts mentioned by M. Dufrenoy, who as 
early as 1854 was sent over by the French Government to investi- 
yate Neilson’s discovery, but who said in his report that, although 
there was no exaggeration in the statements respecting the use of 
hot blast in Scotland, its application at Guerche, in France, had 
not been accompanied by any notable advantage. Beyond this, 
continued Mr, Bell, remained the admitted fact, that in Great 
Lritain there never was realised in Wales by the use of heated 
air much above one-half of the saving effected in smelting the 
minerals of Scotland, besides which it had been ascertained that 
in foundry cupolas and in refineries its use was not productive of 
any economy worthy of the name. The president then went on 
to elucidate his own views of the phenomenon which manifest 
themselves in connection with the use of hot blast—which views 
are these—‘* that it is time as well as heat, which determines the 
difference of action between it and that of cold air, for in addition 
to the heat units contained in the blast, and which in effect are 
precisely equivalent to a similar quantity of heat evolved by the 
combustion of the fuel at the tuyeres, there is an increase in the 
period of exposure of the ore to the reducing current of gas, and this 
accounts for the remainder of the saving;” and further, continued 
Mr. Bell, it might be supposed that an equally beneficial effect could 
be commanded by allowing the furnace to drive more slowly; yet 
experience has shown that no advantage accrues from this mode of 
treatment, At Lilleshall it seems that an attempt was made 
to extend the period of contact between the reducing gases and 
the ore, by retaining the original rate at which the solid materials 
travel downwards, by lengthening the column through which they 
had to pass, with the result, not a little remarkable, that there, 
with cold air, in furnaces 71ft, high, iron was smelted with exactly 
the same quantity of fuel as is consumed in those nearly 20ft. 
lower, but fed with hot blast. 

In replying to the possible query of how the mere heating of 
the blast extends the time allowed for reduction and heat inter- 
coption, Mr, Bell's explanation—in which we may, perhaps, be 
permitted fully to concur—was the following : —A certain quantit 
of heat is essential for the general purposes of the furnace, whic! 
heat, in one working with cold blast, is derived exclusively from 
the fuel for the furnace; and the quantity of carbon required to 
be burnt to afford the necessary calorific effect determines the 
quantity of gas, and of course determines also its velocity upwards 
If, however, a portion of the 'y heat is ge ted not by 
combustion of carbon in the furnace, but is conveyed into the 
hearth by the blast, we have the same calorific power as before, 
but contained in a smaller volume of gaseous matter, and the 
reduction of volume at the same time lessens the speed of the cur- 
rent towards the throat; in other words, permits a longer sojourn 
of the gas in the furnace, We have then, in the higher furnace 
fod with cold air, a portion of the reducing gas, carbonic oxide, 
boooming, aw far as the nature of the operation will permit, 
charged with oxygen which it abstracts in small quantities from a 
larger number of »ortions of iron oxide contained in the longer 
column, In the shorter furnace driven with hot air, each portion 
of carbunie oxide becomes similarly charged with oxygen, by pass- 
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ing over fewer portions of iron oxide, but remaining longer in con- 
tact with each. 

His answer to the inquiry which such an explanation prompts 
as to whether a furnace could have its height so increased as to 
dispense with heating the air altogether, and thus saving the 
fuel used in thé hot blast apparatus, is that if whilst approximately 
two-thirds or three-fourths of the quantity of heat contained in 
the air when at about 900 deg. Fah. be found in the gases when 
they leave the furnace, then if we could so arrange matters as to 
reduce the temperature of these gases to that of the atmosphere, 


we might the heat of the blast to something like 
350 deg. Fah.; but that, as it seems certain that a large proportion 


of the heat found in the gases is due to a chemical action going on 
so near the top of the furnace, it is highly improbable much change 
can be effected in the way s sted; and this means, looking at 
the price of fuel used in the furnace and employed in the hot air 
stoves, that it will be found advantageous to heat the air to some- 
thing above 800 deg. Fah. 

The next division of the president's address commenced with 
a reference to a paper, read in 1856 at the Cheltenham meeting of 
the British Association, bearing the title, ‘‘On the Manufacture 
of Iron and Steel without Fuel.” On which, after remarking on 
the incredulity with which the proposal of keeping a mass of mal 
leable iron liquid by blowing cold air through molten pig was re 
ceived, Mr. Sell said that although the title given by Mr. 
Bessemer to his invention might be correct in ordinary language, 
it was certainly not so from a scientific point of view, as the fuel 
really consisted of the carbon, silicon, and about 10 per cent. of 
the iron under treatment, and, strange as it might now appear, that 
the earliest attempts at manufacture on this plan were simply 
worthless, and continued so until resort was had to the admixture of 
manganese, a substance which it had been ascertained by Bergmann 
nearly 100 years was always present in Swedish steel—-which admi>- 
ture was followed also by the late Mr. J. Marshall Heath, the very 
talented but unfortunate introducer in Southern India of the Bea 
furnace method of reduction. The idea of adding manganese 
appears, continued Mr. Bell, to have originated with Mr. Robert 
Forester Mushet, who had remarked its presence in Spiegeleisen, 
and who conceived that the addition of this substance into the 
Bessemer converter might remove the defects of the steel made by 
the new process for the same reasons that Heath's addition of 
manganese had been serviceable in the steel pot, and that he was 
not disappointed was evinced by the immense quantity of steel or 
iron, for it is difficult to say to which division it properly belongs, 
amounting to 400,000 tons annually, now being produced in this 
country by the Bessemer process. 

Referring to the rules of the Iron and Steel Institute, which 
forbid all discussion having for its object the regulation of the 
price of labour, and the fact that he only ventured to transgress 
them in any way because of certain social questions which are 
pressing themselves alike upon the attention of manufacturers as 
well as upon that of statesmen and others, Mr. Bell remarked 
that, with the exception of about 5s, a ton payable to the owner 
of the minerals, the cost of a railway bar is exclusively the pro- 
duct of wages, and drew the conclusion that no manufacturer 
working his own coal and ironstone can to-day sell such bars, with 
any advantage, at less than 50 per cent. above the average price of 
the last half dozen years, and that, although as an entirety the 
iron trade of this country is in an unusually elevated position, yet 
the effect of the great increase in the value of labour and the 
demand maintained by foreign countries for the raw materials of 
coal and pig iron are already making themselves felt, and hence 
that our malleable ironworks, involving a much larger amount of 
human manipulation than either mining or the manufacture of pig 
iron, can no longer be said to participate in the general prosperity. 
Comparing the rates of wages paid in this country and the Con- 
tinent, the president estimated it as in the proportion of 35s. here 
to 20s., and with reference to the actual cost of extracting coal in 
France, Prussia, and Belgium, considered that, on an average, it 
can be delivered at the pit’s mouth as cheaply in those countries 
as here. He also briefly referred to the splendid deposits of brown 
hematite near Bilbao in Spain and the oolitic ironstone of the 
Valley of the Moselle, which is richer and more cheaply wrought 
than that of Cleveland. 

Looking forward to the future, the president expressed his 
opinion that, unless new discoveries of coal be made in Europe, 
the great rival we have to fear in the iron manufacture is the 
United States, which possess unlimited quantities of ores of the 
finest quality, and such enormous deposits of coal that our own 
wealth in that mineral is but comparative poverty. The difficulty 
there, of course, is labour, but even this the stream of emigrants 
constantly flowing from this side of the Atlantic must eventually 
overcome, and our American cousins be enabled to advance—hs, 
indeed, they have already done—at a rate quite unknown even in 
this country. 

Referring then brietly to the substitution of mechanical means 
for hand labour in coal-cutting, and to the immense advance which 
has been effected in the power and excellence of our forges and 
mills, as well as the efforts of Mr. Menelaus, at Dowlais, Mr. 
Danks, Mr. Spencer, &c., to puddle by machinery, Mr. Bell con- 
cluded in offering his thanks to the audience for their attention 
and consideration, an address, the value of which, from theo- 
retical, scientific, and practical points of view, was only equalled 
by the charmingly clear and lucid manner of its delivery. 

At the proceeding on Wednesday, a paper by Dr. C. William 
Siemens, ‘*Onthe manufacture of Iron and Steel by Direct Process,” 
wasread; butas we shall shortly recurmore fully to thissystem, which 
we some weeks ago described, a brief abstract will for the present 
be deemed sufticient. After examining the amount of labour and 
quantity of fuel required to produce a ton of steel by the old indi 
rect operation, alluding to the advantages resulting from the 
introduction by the Besemer process of cheap steel, and giving a 
description of the Siemens-Martin or scrap process, and the 
Siemens or ore process, Dr. Siemens proceeded to describe his 
rotative regenerative gas furnace, in which air intensely heated 
by means of regenerators is introduced, in order to consume (im 
mediately above the charge) the carbonic oxide, which is formed 
at a certain stage of the process, through the ‘reaction of the 
oxygen of the ore upon the carbon mingled with it, by 
which means, he said, the waste of carbonic oxide which 
occurs in the blast furnace is avoided. As at present 
constructed, the rotator measures 7ft. diameter by Sft. Gin. 
in length, is mounted upon antifriction rollers, and is pro 
vided with gearing through which quick and slow motion can 
be communicated to it at will, The rotator is closed by a 
swinging door at one end, is constructed partly of cast 
and partly of wrought iron, and is lived with bricks made 
from calcined bauxite, a mineral peouliarly adapted by its refrac- 
tory nature to resist the action of the scoria and high temperature 
required, Having been previously heated, it is then charged with 
about a ton and a-half of iron ore, with the necessary fluxes, or 
admixture of other ores to form a liquid slag under the influence 
of heat is thereupon set in motion, and, an intense flame being 
directed into it, in order to heat the ore thoroughly, carbon for 
deoxidation is introduced, when the ore is on the point of melting. 
Under these conditions, the metallic iron is soon precipitated from 
the molten ore, on which the slag is tapped off, and a greater 
speed of motion than before is given to the rotator to ball up the 
iron. A charge of 15 owt, of wrought iron may be thus made in 
rather less than three hours with a consumption of 25 ewt, of 
coal to the ton of metal produced, which is about one-half of the 
weight of coal required formaking a ton of pig iron in a blastfurnace. 

A very lengthened and interesting discussion took ~~ at the 
conclusion of Mr, Siemens’ paper, in which Colonel Clay, Mr. 
Snelus, Mr. Riley, Mr. Edward Williams, Mr. Bessemer, Myr, 
Menelaus, Mr, Fothergill, M.P., Dr. Wright, and the President, 
&c,, took part, Dr. Siemens replying on the whole question, but 
the details of which want of space compels us to defer until noxt 
week ; and with a vote of thanks to the author the proceedings 
for the day terminated. 


In consequence of the length of time occupied by the address, 
Dr. Siemens’ paper, and the discussion on it, the president inti- 
mated that it would be necessary in order to get through the 
business of the meeting to extend the time originally fixed, and 
that consequently there would be a session on Friday. 

Amongst the announcements made by the president was that of 
a gift by Mr. Bessemer, of a funded sum of money to provide a 
gold medal to be annually presented to any gentleman who should 
especially distinguish himself by his sonednen or practical appli 
cations in the manufacture of iron, and added that the further 
conditions would be announced in due course. He also mentioned 
that the Council had accepted an invitation to hold their next 
summer meeting, on the 18th of Au , at Liége, in Belgium, 
and that in order that translations of tne abstracts of papers pro 
posed to be read might be made for the benefit of the foreigners 
attending, it would be necessary, that copies of them should be 
forwarded to the secretary at leat a month earlier than usual. 





RUNQUIST’S OSCILLATING GOVERNOR. 

Mr. W. Gitser, of the firm of L. de Fontainemoreau and Co. + 
Finsbury, has recently patented as a communication from Robert 
Runyuist, of Stockholm, an improved governor or regulator for 
steam engines and other prime movers, which works upon th: 
oscillating principle, and, according to the statements of the in 
ventor, is perfectly isochronous, 

The object of this invention is the construction of oscillating 
governors for regulating and equalising the speed of steam engines, 
and other motive power engines and wheel work driven by a spring 
or a weight, in which the power is variable in comparison with: the 
resistance caused by the work to be done, or in which the velocity 
without a regulator is subject to greater or less variations, and th« 
invention consists chiefly in the employment of a ring or a plate, o: 
an annular combination of several parts, arranged more or less 
symmetrically around the centre of gravity, and caused continually 
to oscillate by suitable arrangements of mechanism. 

The principle of the oscillating governor will be 
reference to Fig. 1 of our illustration, which is a side elevation 
of one form of construction, merely given as an illustration 

ais aring or plate with a bow piece 6 fastened to it; this bow 
piece 6, pivots at c, the axis of which, if continued would, meet th: 
centre of the ring or plate a, at right angles. The plate « is con 
nected by a suitable universal joint to the support s. and the pivot 
is connected to the bell crank lever ¢, pivotting at its elbuw on t 
end of the support ¢, and connected at its other end to the sliding 
coupling f. The support ¢ is connected to andl 
shaft g, which receives its motion from the engine by means of th 
pulley A. The coupling f is connected with the weight + byt 
lever or rod i, which exerts a pressure on /f in the « 
cated by the arrows K. This pressure increases with th: 
the angle which the red i forms with the vertical line. To the ro 
i is jointed the end of a rod /, which closes the steam valve whe 
the coupling f is moved in the direction indicated by the ar 

t', in which case it will be found that the angle bet 
bar i and the vertical line increases. If th 
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lof the e 
now increases the speed of the shaft ¢ will also increas 
the centrifugal force of the pivot ¢ will 
quence of the more rapid oscillations of the plate as the squ 
the velocities. The weight r being moved in the direction of th« 
arrow Ki', the initial angle of inclination between the rod ( ani! 
the vertical line will be such that the power of the weight r will 
increase with the extent of the oscillations, or, which is the same, as 
the radius of the circle of the rotation of the pivot ¢, that is to 
say, that the sine for the above mentioned angle will increase as 
the radius of the circle of rotation. 

According to the law common to this motion a 3 
force (which law, however, must here be taken inversely), if t 
force resisting the oscillating pressure (the centripetal force) 
increases with thelength of the bow of oscillation (the length of t 
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radius) an isochronous oscillation is obtained ; and consequently 
the regulator will rotate with the same speed, whether the extent 
of the oscillativns be great or small, and at the same time t! 


extent of the oscillations regulates the opening or closing t 
valve. By this arrangement of governor the engin , un 
all circumstances, receive an isochronous speel; but in case of 
great alterations in the speed of the engine, this governor would 
like other governors, move by starts. This is prevented by apply- 
ing a weight at two diametrically opposite points in the periphery 
of the ring or plate a. 

Figs. 2 and 35 show a side and end elevation of an arrangement 
suitable for machines put in motion by means of weights ot 
springs, such, for instance, as Hughes’ type printing tele- 
graphic apparatus, for which it is particularly applicable. a is 
the plate connected to the support s, by means of a uni 
versal joint constructed of the ring 6 and the four screws d,d¢,d,¢, 
which pass through the ring; these screws are provided at one 
end with conical steel pins, two of which move in suitable hollows 
in the plate a, whilst the other two move in hard metal hollows 
in the bearing s. This bearing is, by means of the screw /, fastened 
to the support & When at rest the plate is pressed at an acute 
angle to a vertical plane taken at right angles to the axis of the 
bearing s. This position of the plate is caused by three arms /, f, /, 
provided with friction rollers 9, 4,9, Fig. 2, or with friction 
knobs 4, g, 7, as shown in Figs. 3, 4, and 5. Instead of the arms 
a round and somewhat concave plate may be used, which will 
move the plate a in a similar manner. The arms are pressed in 
the direction of the arrow R in the following manner: The arms 
are fixed on the shaft /, which, by means of the weight r, sus- 
pended to the rod p, may be moved to the left by means of the 
screw q, until it forms the required angle with the vertical line, 
which angle may be easily ascertained by trial. The broad pinion m, 
in which gears the driving wheel o of the machine, allows of the 
shaft / being moved as far to the right or left as required. The 
motion of the apparatus is as follows: If the oscillations of the 
plate increase in an almost inappreciably short time, the screws 
or friction knobs, and with them the arms /, /, /, and the shaft? 
are pressed farther to the right, so that the latter, by m 
the screw ¢, causes the bar p to form a less acute 
vertical line. If from the commencement the bar ; 
a proper inclination, the power of the weight r (ir ; t 
sine ie the angle of inclination) increases in the same ratio as the 
extent of the oscillations. But if these should be isochronous 
their power and the resistance made by the weight r ought to i: 
crease in the same ratio. This being the case, as the extent of 
the oscillations and the sine for the le of inclination of the 
bar p increase proportionately, and also the pressure of the plate 
being constantly in equilibrium with the counter pressure of the 
weight r, the oscillations must be isochronous in the same manner 
as in the regulator before described. But in the same proportion 
as the oscillations increase the friction between the plate @ and 
the friction knobs, represented in Figs. 3, 4, and 5, or the 
friction against the friction rollers, Fig. 2, will increase. If, 
therefore, an alteration takes place in the ratio between the 
driving foree and the work which is to be performed by the 
machine, so that for a short time the power becomes greater, the 
result will only be that the extent of the isochronous oscillations 
of the plate will increase until the greater friction caused by the 
greater force of the oscillations will counterbalance the increased 
power, and the oscillations will not further increase. The con 
struction of governor preferred, however, for steam engines is 
shown in longitudinal section, plan, end elevation, and transverse 
section respectively, at Figs. 3, 4, 5, and 6 of our illustration, 

In the first place it must be understood that the velocity of the 
governor and the weight of the plate must be adapted to the 
velocity and size of the engine. « is the oscillating plate or ring, 
which is connected by means of an universal joint to the hollow 
shaft s, through which passes the shaft «. One end of the shaft 
¢ carries the three arms /, with friction knobs; these arms may 
be moved to the right or left, and are pressed ag jate t 
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Figs. 1, 2, and 7. Meanwhile the crank arm / causes the arms to | 
rotate with the same velocity as the shaft c. If the driving power 
which causes the motion of the shaft c increases, the extent of the 
oscillations becomes greater, the three arms are forced to the 
right, and the power of the spring increases in the same ratio as 
the extent or power of the oscillations. The same results as before 
described, viz., increased friction and unaltered rotary speed, are 
thereby obtained. 

The power transmitted by the shaft c is obtained from the bevel 
wheel d, driven by two other bevel wheelse and h, which latter, by 
means of the drum or coupling i revolving on the bearing k, receives 
its motion from the engine by means of the pulley 7, and rotates 
independently of the shaft c, which passes through it. The bevel 
wheel ¢ rotates on a shaft 0, Fig. 6, the end of which is fixed in a 
socket in the counterweight p, placed on the shaft ¢, so that the 
shaft o can rotate on the shaft c with the counterweight. The 
bevel wheel ¢ may thus rotate on its own shaft and on the shaft c. 
This latter motion, however, is prevented by the cogwheel g 
(fastened to the socket or to the counterweight p) moving with 
the shaft o, and gearing with the toothed segment /. fastened on 
the end of the bell crank lever v, pressed in the direction of the | 
arrow R, by means of the counterweight w at the other end of the | 
lever. Ifthe speed of the engine becomes greater than that of | 
the governor, it follows that the counterweight (the weight of | 
which must be adapted to the friction resistance in the governor 
when making oscillations of ordinary extent, is raised by the in- | 
creased resistance of the friction, poe the rod z, i rom the 
lever u to the steam valve, will gradually cut off the steam until 
the speed of the engine is the same as the governor, which always 
moves at the same velocity whether the steam valve is to be shut , 
or opened. In the first case the resistance of the friction in the | 
regulator ought to be the sum, or more, of the power of the | 
weight w and the resistance in the valve; in the other case it 
must be less than the weight minus the resistance in the valve. 

These governors are to be applied to marine engines, as 
during a storm this apparatus is claimed to be particularly 
accurate. Fig. 7 is an elevation of a governor or regulator for a 
marine engine. In this arrangement, instead of the bevel differ- 
ence wheels d, ¢, h, a worm or screw a is employed with an | 
inclination of about forty-five degrees. This worm moves the | 
shaft to the left, when the velocity of the engine is increased in | 
proportion to the speed of the governor. By employing a chain , 
two arms may be united, the one fastened on the engine shaft the | 
other on the shaft of the governor, by which means the chain will 
communicate any differences between the speed of the engine and 
of the governor to the valve. In both these contrivances a 
counterweight is required. 





MANCHESTER, SHEFFIELD, AND LINCOLN- | 
SHIRE COMPOSITE CARRIAGES, 


Tat all the compartments in each railway carriage should be 
of one class may be attended with some advantages under certain 
circumstances and for special kinds of traffic, but the arrangement 
has also ite disadvantages, especially in made up trains that have 
considerable di to run. All stations do not admit of the 
ready division into sections of the platform, at which first, second, 
and third-class passengers respectively are to wait. Besides, it 
frequently happens that families or other parties travelling may 
have retainers with them, whose services they may require at in- 
tervals on the journey, that they may not be able to command very 
readily if such helps are at one end or the other of the train, while 
they are at or near the centre. In such cases first and second 
class compartments in one carriage are most convenient. 
On page 267 we giveengravings of the plan, elevation, and 
of oneof thenew composite first and second-class carriages, designed | 
by Mr. C. Sacré, engineer of the company, that have been reeently | 
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] ut upon the Manchester and Sheffield line. The scale is an, 
and makes the drawings self-explanatory. It will be seen that 
liberal allowance of room is given to both classes of passengers. 
The carriages are of teak, which gives a good material for a well- 
finished exterior. They are varnished, neatly picked out, and 
have the door panels emblazoned with the arms of the company. 


The door and side windows are filled with polished plate glass, and | regarded with great favour 


FIG? 


| draw up. The carriage bodies are 26ft. Yin. in length over all by 
8ft. in width. The first-class compartments are 7ft. #in. wide 
between centres, and the second-class compartments 6ft. jin. 
between centres, e passengers in each compartment have 28hin. 
between centres of seat room. We hear that the accommodation 
provided by the new es and their style and finish, are 
yy those who have occasion to use 


furnished with blinds, The ventilators over the doors may be | them. 


opened or closed at the option of the passengers. 
The first-class compartments are upholstered in blue cloth, and | 
the second-class compartments in black British morocco ; the seats 
are covered with granite-coloured carpet. The carriages have, it 
will be seen, a continuous footboard of 7}in. broad, adjusted to 
the level of the platforms of the company’s stations. When the 
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25-HORSE POWER HORIZONTAL ENGINE AT 
THE VIENNA EXHIBITION. 

THE fine engine which we illustrate this week has been ordered 
by the British Commission to drive machinery at the Vienna 
Exhibition. The annexed sketch 
shows the arrangement of the 
bed-plate and foundations. The 
engine, it will be seen, stands 
between two columns, which are 
rather in the way. The difficulty, 
however, has been easily got over. 
The engraving almost explains 
itself, and the following are the 
principal dimensions :—Diameter 
of cylinder, 17in. ; stroke of piston, 





30in,; revolutions per minute, 





70; travel of exhaust valve, 3}in.; 
travel of expansion valve, 3}in. ; 
stroke of feed pump, 3in.; dia- 
meter of fly-wheel, 11ft.; diameter 
of crank shaft, 5}in. ; diameter 
of piston-rod, 2in.; diameter of 
feed. pump, 3fin.; diameter of 
steam pipe, 3in.; diameter of 
exhaust Pipe. 4in.; diameter of 
feed pipe, ljin.; diameter of air 








COLUMN OF 
BUILDING 


pump, 5hin.; diameter of injec- 
tion pipe, 24in.; diameter of over- 
flow pipe, 44in. The engine is 
fitted with an expansion slide 
adjustable by hand, and is very 
similar in character to a type 
regularly built by the Reading 
IronworksCompany. With agood 
boiler the engine will work tomore 
than double its nominal power on 
a consumption of 24 lb, of coal 
per horse per hour, 


AnciENT Browze.—It has been 





doubted by many that the copper 
tools of the ancients really pos- 
sessed the density and cutting 





| © 


ae 





carriages pass to foreign lines the engineer cannot, of course, be 
answerable for any discrepancy between the height and width of 
his footboards and the platforms of stations at which trains may | 





power usually ascribed to them, 
Sir Gardiner Wilkinson, however, 
| remarks that some of the bronze 
daggers found by him in the y- 
tian tombs were so beautifully 
tempered that, after having lain 
buried for 3000 years, they pos- 
sessed, when dug up, an elas- 
ticity almost equal to that of 
steel, It is thus definitely proved 
that the Egyptians really did 
possess an art, which has been lost, of making bronze of a . 
ticularly fine temper, capable of taking and keeping ’s # 
ige. 
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COMPOSITE CARRIAGE, MANCHESTER, SHEFFIELD, AND LINCOLNSHTRE RAILWAY. 


MR. CHARLES SACRE, ENGINEER.§ 
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RAILWAY MATTERS. 


ON the 3rd_ult. the Knoxville and Charleston Railroad was 
offered for sale at Knoxville, and bought in by the State for 
100,000 dols. There was no other bidder. 

MbDLLE. TitTrens and other inhabitants of St. John’s-wood have 
petitioned against that section of the Metropolitan Railway being 
used for the conveyance of heavy traffic, 

Tue Union Pacific Railroad Company has successfully sunk six 
artesian wells along the line of their road, all of which are flowing 
copiously. The success of these wells solves the problem of the 
water supply for the western plains. 

Tur railway works are progressing fast in all parts of Australia, 
mainly under contracts with Messrs. Brogden. In some few 
instances, however, local contractors have competed successfully 
with that firm for the construction of the lines. 

ON the “ith ult., a Wharnecliffe meeting of the Ryde and New- 
port Sonpany was held at the offices, in Great Winchester-street ; 


Atv. HL. Pinnock in the chair, The bill submitted for approval was | 


a bill for making railways from Freshwater to Yarmouth and 
Newport, in the Isle of Wighw, and for other purposes. The bill 
was approved, k 

AccorDING to the Turkish Z/-Basirat, a company is being 
formed at Constantinople, consisting exclusively of Muslems, for 
laying down a railway between Jiddah and Mekkah. None but 
Muslems are to he eligible as shareholders, The same company 
contemplates making a railway between Mekkah and el-Medinah, 
the two holy places of Islam. 


A comMMITTEE of the House of Commons decided on Friday that 
it is inexpedient that a construction of tramways in the City 
{including Blackfriars Bridge), or over Waterloo Bridge, should be 
sanctioned by Parliament, more especially having regard to the 
fact that no consent has been given to it by the Corporation of the 
city of London or the trustees of Waterloo Bridge. 


THE “low grade line,” for freight, which the Allegheny Valley 
Railroad Company is constructing, with the assistance of the Penn- 
sylvania Railroad Company, connecting the former company’s road, 
at the mouth of Red Bank creek, with the Philadelphia and Erie 
road, at a point 120 miles west of its eastern terminus at Sunbury, 
will be opened for use next spring. 


THE report of the directors of the Penicuik Company states that 
owing to several of the land claims being yet unsettled, and an 
arbitration pending between the company and the contractor in 
respect of certain claims, they were unable to specify the exact 
amount they would have to pay for the construction of the line, 
but they did not anticipate that it would exceed the amount of 
eapital authorised by Parliament (£54,000). 

Avr the half-yearly meeting of the Athenry and Ennis Junction 
Railway Company, held last week in Dublin, the chairman stated 
that the negociations respecting the alliance which had been 
formed and completed with the Waterford and Limerick line were 
fully concluded, They had observed with pleasure that since the 
agreement had been entered into the returns of their line had been 
steadily increasing. They had had some trouble regarding the 
station at Athenry, but the matter had at last been satisfactorily 
settled. 


THe Dundalk and Greenore Railway was opened on Wednesday 
by the Lord-Lieutenant and Countess Spencer, who were received 
by Mr. Moon, chairman of the London and North Western 

tailway Company, and a large and fashionable assemblage. Mr. 

Moon read an address to his Excellency, to which the latter 
replied. An address was also presented by the Carlingford Town 
Commissioners. The party having gone on board the steamer 
Edith, steamed up the Lough. On their return the company, 
numbering 600 guests, sat down to dinner. The Lord-Lieutenant, 
in replying to the toast of ‘‘The Lord-Lieutenant and Prosperity 
to Ireland,” referred to the result of the debate in the House of 
Commons the previous night, and said that although he confessed 
some disappointment at the decision reluctantly come to, he could 
assure them that the Goverment were most anxious to do what 
they could to assist the Irish railways, and would afford every 
facility for obtaining loans on easy terms. He pointed to the 
present ceremony, and the recent one of opening the Spencer 
Hock at Dublin as independent evidence of the increasing prosperity 
of Ireland. 


Tue report of the directors of the Illinois Central Company 
states that the expenses and taxes for 1872 were 66°78 per cent. of 
the gross receipts. 18,831,950 bushels of grain were forwarded 
from stations in Illinois, and 6,722,520 bushels from stations in 
Jowa, upon their lines ; of which 15,929,230 bushels were delivered 
at Chieago, and %,867,850 bushels at Cairo. 84,383,000 feet of 
jumber were forwarded from Chicago—a falling off of 7,003,000 as 
compared with 1871. The coal tratlic reached 371,600 tons, being 
an increase of 112,000 tons over 1871, The total quantity of freight 
transported in 1872 was 2,039,321 tons, at 2*L5e. per ton per mile, 
against 232c. per ton per mile in 1871. The land department 
in 1S72 sold 41,678 acres of land, for 336,919 dols., making the 
aggregate sales, to the close of 1872, 2,250,632 acres, for 
23,622,553 dols., and leaving unsold at that date 344,368 acres, 
The disastrous fire at Chicago in October, 1871, had left the com- 








pany but one grain warehouse, which was filled early in the follow- 
ing January. A large increase ia the price of iron had stimulated 
its production last year enormously, and created an unusual de- 
mand for the iron ores of Lake Superior for the furnaces of Ohio 


and Pennsylvania, Thisdiverted a large number of vessels from 
the grain trade. These and other causes haj checked the grain 
tratlie, and produced the diminution in the net revenue for the 
past year. The arrangements to increase shipping on the lakes 
would tend to develope the tratlic. The entire cost of the com- 
pany’s property had been 34,061,197 dols., which was now repre- 
sented by a share capital of 25,500,000dols,, and a debt which, after 
deducting the existing sinking fund, would leave 5,629,000 dols., 
making ag aggregate 2,932,197 dols. less than the actual cost of 
the whole. 


Tre half-yearly meeting of the Highland Company was held on 
Vriday, at Inverness; Mr. Matheson, M.P., in the chair. The 
chairman said that the revenue account was not in so favourable a 
position as usual, The total increase of receipts was only £163, 
a result unprecendented in the annals of the company. He attri- 
buted the small increase in the traffic to the failure of the crops 
throughout the Highlands, During the past half-year 6117 tons 
of potatoes and 2152 tons of grain less had been carried over the 
line than in the corresponding period last year. The passenger 
traffic showed a small increase of £563, chiefly in the third class. 
The working expenses had been increased by the high rates of 
coal, iron, and wages. To meet those excessive charges an 
increase had been made in some of the goods rates, but they were 
obliged to be careful in that respect. The maintenance of way 
had increased by £1759, the traffic charges by £1330, and general 
charges by £478. The capital account during the half-year had 
been increased by £8074, chiefly for new wagons, in addition to 
their stock, They had paid a further sum of £10,000 on account 
of their subscriptions to the Sutherland and Caithness Railway. 
He thought it was a fair and r ble pr i to give the 
bonus to the ordinary shareholders from the reserve fund as 
suggested in the report. He considered the prospects of the 
company encouraging. The increase in the trafhe was going on, 
the Brora coal-field which the Duke of Sutherland was opening up 
was likely to prove an important source of traffic, and the exten- 
tion to Caithness would he opened in May next year, from which 
he believed they would have a large traffic. The fish traffic 
continued to increase, and was likely to go on increasing. The 
report was unanimously ted, the pref and ordinary 
dividends recommended in the report were declared, and the 
retiring directors and auditor were re-elected, 
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NOTES AND MEMORANDA. 


BLASTING was applied to mining purposes at Frieberg in 1610; 
but it was not till 1670 that it was emptoyed in England. 
3ISULPHIDE of carbon should not be used to remove grease from 
wool. It is a solvent of the sulphur in the wool, and conse- 
quently injurious to the quality of the latter. 


THE exports of petroleum from the United States in 1872 
amounted to 150,385,869 gallons, against an export of 155,613,064 
gallons for 1871. The qualities of oil shipped, says the American 
Chemist, were in this proportion :—Refined, 127,906,361; crude, 
14,817,325 ; naphtha, 7,662,173. 

THE amount of gas consumed by the city of New York alone 
each year is estimated to be not less than 4,000,000,000ft. One of 
the companies in Brooklyn uses 46,000 tons of Pennsylvania 
bituminous coal at $ dols, 50c, per ton, 1500 tons of cannel at 
18 dols., and 1200 tons of Ritchie mineral at 22 dols. 50c, per ton, 

| A METHOD of separating magnesia from the alkalies has been 
suggested by M. Scheerer. The hydrochloric acid solution should. 
be evaporated to dryness, ammonic oxalate added, and the mixture 
| again evaporated to dryness and gently ignited ; water on being 
added will then dissolve the alkaline salts, leaving the magnesia as 
carbonate, 


IN an article on the determination of oxygen in decarbonised 
Bessemer metal in a recent number of the Bery und Huetten- 
maennische Zeit. by A. Render, the author thinks the bubbles in 
Bessemer steel could be avoided if some substance could he found 
to unite with the oxygen to form an easy fusible slag, instead of 
a gas, as it is at present when united with carbon, 

IN preparing acetic acid by synthesis M, Thénard placed in a 
glass receptacle a mixture of carbonic acid, CO", and proto- 
carburet of hydrogen, CH?, through which the electric current 
from a Ruhmkorff coil was allowed to pass. Under the influence 
of the electricity, the absorption of the gases commenced almost 
immediately, became more and more marked, and finally gave rise 
to a colourless liquid which could be none other than acetic acid, 
C02. 

AccORDING to the American Manufacturer, it is a recent French 
discovery, that by adding a minute quantity of gelatine to asolution 
of sulphate of copper, is prevented the brittleness to which copper 
that hasbeen deposited by the action of the galvanic battery isliable, 
The softness and malleability of copper deposited froma solution 
of a copper salt by electrolysis is increased by increasing the 
conductability of the solution, Thus acid added until the point is 
reached when the hydrogen gas is about to be given off, will hasten 
the decomposition, and the copper obtained will be soft and 
pliable. 

THE statistics of silk manufacture in the United States indicate 
a very great increase. Ten years ago it was in its infancy, and 
purely an experiment ; now it has attained to vast proportions, and 
bids fair speedily to become one of the most prominent manu- 
factures of the country. The recently published annual report of 
the Silk Manufacturers’ Association contains the statement that 
£6,000,000 are invested in this industry in the country, and six- 
teen thousand operatives are employed, whose wages reach 
£1,600,000, and the value of whose production is estimated at 
between six and eight millions sterling. 


Tue crude oils resulting from the distillation of schist. bog- 
head, and petroleum, are treated with sulphuric acid, which 
separates a tarry mass which has hitherto been a waste product. 
M. F. Blandin, of Metz, has suld io the Italian Government a 
process for working up this “‘ sludge,” as it is called, to advan- 
tage. It consists in treating the sludge with a concentrated solu- 
tion of common salt, when the sulphuric acid separates as sodic 
sulphate. Ammonic chloride may also be employed, by which 
means ammonic sulphate may be obtained. On washing the tar 
with much water, and a little alkali to neutralise what acid there 
may remain, a very good tar is obtained, lighter than ordinary 
tar, and suitable for various purposes, 


In the United States, the earliest railroad was a horse tramway 
three miles in length, in Eastern Massachusetts; Pennsylvania 
next followed with the horse railway from the Mauch Chunk coal 
mines ; and extraordinary activity soon became developed in the 
other States. The system of granting charters, now accompanied 
by so much fraud and corruption, was inaugurated and successfully 
carried out in many States. In the summer of 1829, the first 
locomotive was put in use in that country. It would occupy too 
much space to trace the rapid development of the railway system 
from Maine to Louisiana, They were introduced in all the older 
States, and within ten years, in 1832, there were sixty-seven 
railways in operation in Pennsylvania alone, 

From the census report it appears that the mineral products of 
Pennsylvania in the last census year was £15,241,678, while that 
of all the other States and territories amounted to but £15,278,121. 
The enterprise which has been displayed in developing the mineral 
resources of Pennsylvania has naturally placed the State beyond all 
the others, but its results should incite competition rather than 
envy. Other States have almost inexhaustible mineral products, 
which only need the proper employment of capital to make them 
available for the enhancement of national wealth and prosperity. 
There is no reason why West Virginia, for example, should not 
speedily begin to make rapid strides in the direction Pennsylvania 
has taken, and the’ gold and silver bearing States and territories— 
California, Nevada, Montana, Iandaho, and Colorado—should soon 
be able tomake a much better showing than they do in this report. 


THE discovery that mashes, especially of Indian corn, rye, and 
wheat, yield more alcohol when treated with sulphurous acid than 
when merely treated in the ordinary way, is due to the Brothers 
Fleischmann, of Olmiitz, Austria, and was made in 1860. The 
starch granules in the grain are, as is well known, enclosed in 
integuments, which are only partially broken by grinding, so that 
only part of the amylum is thus exposed. In order to overcome 
this difficulty, it had been suggested to steep the flour in water. 
However, it was found that steeped flour soon becomes sour, 
especially in warm weather, so that in the process of mashing less 
sugar was formed than heretofore. Here the preserving quality 
of sulphurous acid suggested itself. It was found that it acts by 
dissolving the husky coverings of the granules, and that it alters 
the fermentation of the corn in such a manner that the mashes 
never flow over in fermentation. Moreover, the formation 
of lactic and acetic acid, which always causes a loss of 
alcohol, is entirely prevented by the use of sulphurous acid gas. 
And, what is also an important item, the gyle tun need not be so 
constantly scoured and washed. Sulphurous acid gas is readily 
absorbed by water, which accordingly increases in specific gravity, 
so that its strength may be determined by the saccharometer. 
Formerly sulphurous acid was produced by Radios a mixture of 
charcoal and oil of vitriol. The latter loses thereby part of its 
oxygen, which combines with the carbon, while sulphurous acid 
escapes in a gaseous form, When used in distilleries, it was pre- 
pared in a vessel lined with lead and conducted into the contents 
of the mash tun; but as the process was expensive and trouble- 
| Some, it was suggested that the gas be produced by burning roll 
| sulphur and passing the smoke into water. The Journal of 

Applied Science says that an apparatus has been prepared for this 
| purpose, which is in use on the Continent, For 5340 1b. of wheat 
flour, about 5lb. of roll sulphur are required. Indian corn re- 

uires one-third more, but 1 1b, is sufficient for 5401b. of potatoes. 
So or wheat malt are steeped while the sulphurous water is cold, 
covered, and left for twelve hours ; then steam is introduced and 
the mashing machine is set in motion. Indian corn requires 
twenty-four hours’ steeping, but potatoes may be mashed at once. 
It is proper to retain from potato mashes a portion of the sul- 
phurous water for the cooling vat. Indian corn will yield 20 per 
cent., rye and wheat 15 per cent., and potatoes 10 per cent. more 
alcohol, if treated hy the pr above described, 
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MISCELLANEA. 
Mr. MARSDEN has 'just been awarded a silver medal by the 


| Ayrshire Agricultural Society for his Blake’s stonebreaker with 


the new patent jaw. 

Sounpines to the depth of nearly four and a-half miles have 
been taken by the Challenger expedition, but the scientific results 
were comparatively poor. ‘ 

THE State Mineralogist of Wisconsin announces that there is 
enough iron ore in the neighbourhood of the Black River Falls to 
supply the whole demand of the United States for the next ten 
centuries. 


Accorpixe to a communication by Professor Hallier in the 
Zeitschrift fiir Parisitenkunde, a new potato disease made its 
appearance last autumn at Apolda, near Jena. tn this new torm 
of disease the fungus attacks at once the tuber and not the 
leaves. 

In the St. John’s waterworks, Newfoundland, the pipe supply 
having been somewhat obstructed of late, Messrs. Kinipple and 
Morris, of Westminster and Greenock, have been called in to 
report on these works. Mr. W. Morris leaves Liverpool on the 
6th of May per steamer for St. John’s. 

MEssRS, NAPIER AND Sons, of Glasgow, have just launched from 
their shipbuilding yard the Goethe, 3600 tons, for the German 
Transatlantic Steamship Company, the first of « tleet of eight 
vessels, at present being constructed in the Clyde, for a new line 
of steamers between Hamburg and America. 


THE prospectus of a new engineering company, at Belfast, las 
just been issued. The company has heen formed for the purpose 
of carrying on, on a very extensive scale, the well-known works of 
Messrs. Rowan and Sons, known as the York-street Foundry. 
The capital is £60,000, and it is believed the new company will add 
much to the enterprise of the town of Belfast. 


From some experiments made in Berlin with the view of 
determining what damage is really done to the roots of trees and 
shrubs by coal gas escaping from pipes and permeating the soil, it 
has been found that even so small a quantity of gas as twenty-five 
cubic feet per day, distributed through 576 cubic feet of earth, 
rapidly killed the rootlets of all trees with which it came in 
contact, 

THE sinking of the first shaft in the Laurencetown coal-field, 
Treland, has been progressing favourably for the past week. The 
coal is stated to be equal in quality to Scotch coal, The first 
sample of coal has been raised from the coal-bed, near Ballymena, 
only recently discovered. It is believed that a large quantity 
is tobe found at great depth, suitable for the smelting of iron 
ore. 

In our impression for the 9th Feb., 1872, we gave some parti- 
culars of the working of Beuther’s axle-box. It has many ad- 
vantages claimed for it, and it has been highly spoken of in 
reference to its saving in lubricating material, and the little atten 
tion it requires. We now observe that both this axle-box and Mr. 
Parsons’ bolts are in future to be manufactured by a joint stock 
company in course of formation under the name of *‘ Beuther’s 
Patent Railway Axle-box Company (Limited).” The capital is 
£80,000 in 16,000 shares of £5 each, allotments of which are now 
to be made. 

AN inventor in Toledo, United States, has just received a patent 
for a new and useful invention recently completed by him for an 
improvement consisting of a combined seat and desk for railway 
cars, The device comprises a stiff spiral spring, situated in the 
hase of an ordinary-shaped stool, in such a manner as to receive 
the full weight of the occupant of the stool without permitting it 
to touch the floor. The spring serves to break all the jar and jolt 
caused by the motion of the train, thus affording a perfectly 
steady position to the small desk attached to the front of the 
stool. It is claimed by the inventor, after giving a careful test to 
his invention, that the occupant may write letters or make 
reckonings, while travelling at the rate of thirty miles an hour, 
with all the ease and legibility attainable in his own counting- 
room. 

Tue Challenger arrived at Bermuda on the 5th of April, and 
was to sail for New York about the 16th. Very deep water, with 
a bottom of unproductive red clay, was found between the West 
Indies and Bermuda, extending close up to the latter coral-formed 
island. At eighty miles from St. Thomas a depth of 3875 fathoms 
was found and a dredging obtained. The pressure of this depth, 
44 tons to the square inch, was too much for even the protected 
thermometers, and two came up broken. Such an extreme depth 
was not expected, and they had only been prepared for a pressure 
of three tons to the square inch. Now, however, instruments 
must be made to bear at least five tons. As far down as the ther 
mometer could be used the water was the same temperature as 
before, :34), deg.; but as the ship came north the warmer water was 
found to extend lower down, or, what is the same thing, the cold 
water is not so near the surface as it is in the warmer latitudes, 
Owing to a few defects, which willhave to be madegood at Bermuda, 
the ship will not be able to sail from New York before the 10th of 
May, and will not leave Bermuda before the arrival there of the 
mail leaving England for Halifax on the 6th of May. 


A NEw building material is found in coal dust. The mixture is 
composed of one-sixth cement and five-sixth coal dust. In the 
Waverley hydropathic establishment at Melrose the experiment 
was tried. A series of thick sheet iron plates are stiffened at the 
edges with angle iron, the plates being attached to uprights of 
T-iron, and being kept in the proper position by pins, the plates 
are fixed so as to be readily raised as the building pro- 
gresses. After the requisite proportions of mine dust and cement 
have been mixed together, and the whole thoroughly satu- 
rated with water, the mixture is flung in between the plates, and 
large pieces of slag or stone bedded in it; thereafter another bed 
of concrete, which fills the interstices between the large pieces and 
thoroughly fixes them ; another layer of stones or slag is then 
added, and so on, till the space between the plates all round the 
building is filled. After being allowed to stand for a night, the 
concrete will be hard enough to allow of the plates being lifted in 
the morning. The chief feature is its extreme simplicity. When 
gravel can be obtained, it is of course better, but the slag refuse 
of furnaces and useless stones can be readily utilised in this 
— and make better houses than _ brick.--American 

uilder. 


THE two fleets having sighted each other as we have supposed, 
will, probably—for here we must enter into the region of con- 
jecture—rapidly near each other. As they approach, fire will most 
likely be opened from those guns (with which all efficient ships 
are now provided) that are mounted on the bow, or so as to fire 
ahead. The shots that can be fired will not be numerous, The 
hostile squadrons will soon be too close for ‘‘ bow fire” to be 
of any further use ; and as they get very near each other, captains 
will, perhaps, not care to have their view of the foe impeded by 
clouds of smoke hanging about their ships. Each vessel, still 
maintaining its speed, will not improbably ek for an opponent in 
the enemy’s force upon whom to try her “‘ram,.” The enemy, on 
the other hand, will most likely be preparing to do the same, and 
then between each pair of ships will begin a game of skill in 

q not only the hostile prow, but also the tor 
pedo which will inevitably be towed alongside. In addition to 
these vres of defi , there will be those by which it is 
attempted to deliver a deadly thrust with the prow, to pour in a 
concentrated broadside from the best-position, and also to plant 
the terrible torpedo beneath the t’s bott 8 i 








the skill on both sides to be nearly on an equality, the fleets will 
at first pass through each other, then they will have to turn 
round, necessarily with circumspection, to avoid being caught in 
flank whilst so doing, and perform the same evolutions over again. 
_ —Nautical Magazine, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER | 


PARIS.—Madame Bovveau, Rue de la Banque. 
BERLIN.—Messrs, A. Asner and Co., 11, Unter den Linden. 
VIENNA.—Messrs. Geroip and Co., Booksellers. 
LEIPSIC.—ALrPuonsE Diirr, Bookseller. 

NEW YORK.—Wictmer and Rocers, 47, Nassau-street. 








TO OORRESPONDENTS. 

*,* Wecannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination, No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, 07 contain- 

ing questions, must be accompanied by the name and address of 

the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
comnvunications. 

M. B.— We vegret our practice will not allow us to make any selection such 

as you wish, 

W. T.—Send a rough sketch of the arrangement of pipes, houses, dc., and we 
will tru to give you an answer. 

R. G.— We are not sure whether the report in question is printed here. If 0, 
it will probably be procurable at Mr. Hansard’s, in Great Queen-street. 

E. W.-— You will fad a table such as you require, with the mode of caleula- 
tion explained, on page 571 of vol. 20 of the latest edition of the “ Bacyclo- 
pedia Britannica.” 

W. E. C. (Royston).— You will fad a good deal of information in Wagner's 
** Chemical Technology,” translated by Crooks, and published by Churchill ; 
also in Richardsqn and Watt's “ Chemical Technology,” published by 
Bailliere. Wedo not know of a book devoted to chemical treatinent of gas 
liquor. 

C, D.-~The back pressure would not be appreciably affected by the position of 
the exhaust pipe az you describe. There ave many methods of heating the 
Seed-water better than the way you suggest, and many of these heaters have 
been described at various times in ovr columns. They are to be bought 
veady for attachment. 


GRAIN WASHING MACHINES. 
(To the Editor of the Engineer.) 
Srr,—I shall be glad if any of your readers can tell me who are makers 
of machines for washing grain. X. 





NAIL MAKING MACHINERY. 
(To the Editor of the Engineer.) 

Str,.—Can any of your readers oblige me with the address of any 
inakers of machinery for making very small wire nails jin. long, and 
very thin? A. HL. 

Sir,—Can any of your numerous readers give me the names and ad- 
of the makers of nail cutting machines, both on the English and 
Cur NAIL, 





dre 
American principle? 
Wolverhampton, 26th April, 1873. 
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DEATHS. 
On the 27th ult., at Attock, Punjaub, India, aged 30, Mr, Epwarp 
Buisock, C.E., P.W.D. 
Un the 29th April, at Bolton House, Hampstead, Mr. Ronerr Marspen 
Larnam, of the Inner Temple, Barrister-at-Law. 
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THE VIENNA EXHIBITION. 

THE croakers are not only a numerous but a noisy body, 
and if the world in general had not more enthusiasm, more 
faith, than they have, few daring things would ever be 
undertaken, and nothing extraordinary achieved. This 
great Exhibition, which yesterday was opened to the 
world, is eminently an achievement of this character. 
It is true that there is still much to be done, and some 
of the sections are in an incomplete state and for some 
time must continue so, but what great International 
Exhibition was ever complete on the opening day? 
Even the yet unequalled one, as rds the coup @eil, 
that of 1851, many unfinished nooks, and that of 
Paris, in 1867, was far from complete on the Ist of May. 
With each increase in extent, such exhibitions hecome 
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more and more difficult, and the enormous size of the 
Vienna Exhibition, even as compared with that of Paris, 
will fully excuse any incompleteness. In round numbers, 
the main building is 2500ft. long, by nearly 600ft. broad, 
and the machinery hall more than 200ft. by 70ft.; and in 
addition to these there are very large fine art galleries, two 
great agricultural machinery halls, and an immense 
number of special erections all over the park. The 
great hall, or rather building—for hall is not a fitting 
word for a structure which resembles a gigantic fish- 
bone—has a floor space of 60,000 square metres. This will 
cive practical men a good idea of the extent of the whole 
Exhibition. 

An idea has got abroad that England will make a poor 
show. We are pleased to be able to contradict this in the 
most positive terms; and we are able, from official docu- 
ments, to give a considerable amount of information on 
this head. The returns are not yet complete, but suffi- 
ciently nearly so for our present purpose. Of the 60,000 
square metres in the main building, the industrial hall, 
Great Britain occupies 6369, but a comparison with other 
nations will best show her importance with respect to mere 
quantity. To the principal nations in this hall have been 
allotted : 14,767 square metres to Austria ; 6714 square 
metres to Germany; 6308 square metres to France; 6369 
square metres to England; 3319 square metres to Russia. 
No other country occupies 3000 metres. In the machinery 
hall England occupies a space two-thirds of the size of that 
of Austria, and as large as the allotments of France and 
Belgium put together. In the agricultural halls England 
fills nearly as much space as Austria herself, and twice as 
much as France. In the fine art courts—in which it was 
feared we should make no show at all—England occupies 
about one-third as much space as is devoted to Austria, 
to Germany, and to France, which are all three about 
equal in amount. 

Quantity alone would, however, be a very imperfect 
indication of our standing amongst the nations at this 
great competitive show, and it is satisfactory to know that 
we shall not be behind in the more important element of 
quality. First, with respect to fine art, in which we are 
weakest, we shall make a highly respectable display. The 
oil paintings only amount to seventy in number, princi- 
pally lent by private possessors, headed by the Queen and 
the Prince of Wales, the works having been nearly all pro- 


duced since 1862. The water-colour drawings are 
rather less numerous than the oil paintings, but 
the list is choice. England sends also sixty engra- 
vings by her best artists. In sculpture we are 
never strong, but the twenty works sent worthily 


represent our school. In architecture our show is small 
but good. Mr. T. Blashill has sent drawings of new 
buildings on Ludgate-hill; Mr. Seddon his designs for 
the Welsh University, and decorations of Christ Church 
College church, Brecon; Mr. George Street a general view 
of the New Law Courts, as planned for the Thames Em- 
bankment, and his design for the North-East Angle of the 
Courts for the Strand; and Mr. Waterhouse a plan and 
elevation of Eaton Hall, Cheshire. 

South Kensington sends a valuable collection of electro- 
types and other reproductions, gold and silver work, 
paintings on porcelain, fan designs, terra-cotta work, casts, 
&e. It also sends Sir Joseph Whitworth’s measuring 
machine, capable of indicating the millionth part of an 
inch. This reminds us that in 1851 the Austrian Govern- 
ment purchased the whole, or part, of Mr. Whitworth’s 
beautiful machine-making tools, which have since been 
the type for all the world. Mr. C. De Morini, of London, 
and Mr. Constable, of Cambridge, contribute two stained 
glass windows. Is is satisfactory to note that if we are 
not strong numerically in works of art, what we con- 
tribute to that division of the Exhibition is of the very 
best class we produce. It is, however, in the indus- 
trial classes that Great Britain asserts herself, and it is not 
too much to say that she has never contributed to any 
Exhibition so large a mass of productions of the highest 
character. 

In the group of mining, quarrying, and metallurgy 
Messrs. G. Insole and Company, the Cwmaman Coal Com- 
pany, and Mr. R. Eaton contribute specimens of coal, and 
a model of a coal mine: Mr. Whitwell contributes drawings 
and models of his pateut hot-blast, fire-brick stoves, blast 
furnace, apparatus for consumption of the gases in blast 
furnaces, regenerators for smelting works, and specimens 
of iron produced in various furnaces ; M r. C, W. Siemens 
sends models of his furnaces, and of his apparatus for pro- 
ducing iron and steel from the ore, with illustrative 
specimens ; and Messrs. Clayton and Howlett send patent 
condensed peat. Our contributions in this group it must 
be admitted, are not, however, at all in proportion to what 
they should be, or to our other industrial groups. 

In the agricultural and horticultural group England is 
weak in numbers but strong in quality; the leading seeds- 
men send great collections, and Messrs. Carter, Dunnett, 
and Beale’s specimens of plants grown under sewage 
irrigation cannot fail to attract attention ; the London 
Manure Company, Messrs. J. Gibbs and Company, and 
others, contribute large and valuable collections of manures 
and their components ; while Mr. Lloyd presents excellent 
specimens and drawings of horticultural buildings. 

The English contributions to the chemical group are 
numerous, and of high character, the contributors, including 
General Scott’s Cement Company, Messrs. F, C. Calvert 
and Co., Denton and Jutsum, John Hutchinson and Co., 
Johnson, Matthey, and Co., the Newcastle Chemical 
Works, W. Carson and Sons, Berger, Spence, and Co., the 
Runcorn Soap and Alkali Co., the Universal Paint Co., the 
British Seaweed Co., J. Bell and Co., Mander Brothers, 
Sanderson and Co., Sissons Brothers, and many others. 

Passing over groups which do not fall within our pro- 
vince, and merely remarking that in that of textiles all the 
chief houses in each division seem to contribute, we arrive 
at the group of metal work, which comprises about one 
hun and thirty exhibitors; half of which deserve notice 
here, could we find the time and space. A conspicuous 





item is the circular saw of Messrs. Taylor Brothers, 7ft. 
2tin. in diameter, and ground by their patented machinery ; 
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Messrs. Johnson and Nephew, of Manchester, have sent a 
fine collection of wire, including weldless wire rods 1770 
yards long; Messrs. Johnson, Clapham, and Morris, of the 
same city, also contribute in the same class ; Messrs. 
Fussell and Co. make a splendid show of agricul- 
tural tools, scythes, &c.; Messrs. Yates, Haywood, and Co. 
contribute iron stable fittings, stoves, fenders, and fire-irons; 
Messrs. Robert Smith and Co., of Sheffield, send a fine 
collection of specimens of crucible cast and Bessemer steel, 
in ingots, and cold rolled, with steel tools; Messrs. Budde 
and Co. make a good show of iron of all kinds; Messrs. 
Collings and Wallis, of Birmingham, a large collection of 
tools, ironwork, and brass foundry; Messrs, Russell and 
Co., and Messrs. Brown and Co., make fine shows of the 
famous Wednesbury tubes; Sir John Brown and Co., T. 
Firth and Sons, the Carlisle Works, Sheffield, the Bowling 
Iron Company, the Kirkstall Forge Company, Charles 
Cammell and Co., Messrs. Baldwin, of Wilden Works, the 
Landore Siemens Steel Company, Messrs. Burney and Co., 
and other houses which we have probably overlooked, make 
together a show of iron and steel rails, wheels, tires, cranks, 
armour phates, and forgings and castings of all kinds, which 
may challenge comparison with productions of the same 
class all over the world. There are also many special 
exhibits which deserve mention, such as the stoves, grates, 
&e., of Messrs. Benham; Messrs. Kenyon’s files, saws, &c. ; 
Messrs. Winfield, Blews and Sons, Ratcliff and Tyler, 
Allen, Everitt and Sons, and Partridge and Co.’s, brass and 
other work; the productions of the Patent Nut and Bolt 
Company, Messrs. Mosers’ machine-made horseshoe nails, 
Messrs, Wilson, Hawkesworth, and Co.’s railway springs, 
the magnificent wrought iron entrance gates, with railings, 
lamp posts, &c., of the Coalbrook DaleCompany,which enclose 
a portion of the British section of the Exhibition, and 
others which are around the house of the Royal Commis- 
sion in the park, together with a mass of beautiful vases, 
flower stands, and other articles for which Coalbrook 
Dale is famous; the handsome iron gates and ornamental 
iron furniture of Messrs. Barnard, Bishop, and Barnards ; 
Messrs. F. Smith and Co.’s iron wire, ropes, rigging, &c. ; 
Messrs. Peyton and Peyton’s brass and iron bedsteads ; 
the fire-arms of Messrs. Henry, Lancaster, Lewis, Dougall, 
and Murcott, and the barrels of the Henry Gun Barrel 
Company, are also prominent features of this section. 

The india-rubber and gutta-percha trades are well 
represented, and the collection includes many articles of 
importance to the engineer. Prominent amongst these are 
the contributions of the India-Rubber, Gutta-Percha, and 
Telegraph Company of Silvertown, who show sub- 
marine and torpedo cables and telegraph wire. There are 
many exhibitors of machine belting and bands, pump 
leathers and fittings, and other mechanical accessories. 

In the class of iron construction the British section stands 
almost alone. Messrs. Hemming and Co. send to the Royal 
Commission two workmen’s houses, a handsome pavilion 
for the Commission itself, including the reception-room of 





its president, the Prince of Wales, superbly fitted with 
| English furniture, carpets, and decorations, all, we believe, 
lent to the Commission; and, in addition, an iron church, 
an iron house for the Photographic Association, and an 
| Italian restaurant house; Messrs. Croggon exhibit a build- 
ing constructed of galvanised corrugated iron and wood; 
Messrs. Fletcher, Lowndes, and Co. show the roof of a 
pavilion constructed on Howitt’s system of tubular wrought 
iron ribs; and, lastly, Mr. Redman exhibits a model 
of the Royal Terrace Pier, Gravesend, the tirst example, 
we are told, of building on cast iron cylinders. The girders 
of this structure are 50ft. and 51ft. long, altogether a fine 
structure for the period—1853—of its erection. 

Most of our great potters are exhibitors, and the sanitary 
ware of every kind is abundant, and certainly will be un- 
rivalled. The show of cements is also good ; we need not 
mention names here, they are known all over Europe, The 
show of decorated wall and floor tiles is also fine. 

The collection of machinery, divided into general and 
agricultural, is the pride of the English Commission, and 
well it may be—it is truly magnificent. It is difficult to 
select special cases, nearly every class of machinery is well 
represented. Messrs. Penn send a model of the trunk 
engines, 1350-horse power nominal, as fitted to H.M.S. 
Minotaur and Northumberland ; the Patent Gas Company 
show Eveleigh’s apparatus for gas making ; Messrs. Clark- 
son, steam pumping engines; Messrs. C. Powis, Worssam, 
and Co., Powis, James, Western, and Co,, Robinson and 
Son, and Ransome and Co., their well-known wood-sawing 
and working machinery ; Messrs. De Bergue and Co., 
Thwaites and Carbutt, D. New and Co., Sharp, Stewart, and 
Co., Hind and Son, the Kirkstall Forge Company, Davis 
and Primrose, 1). Davies, and B. and S. Massey, steam 
hammers, planing machines, and tool-making machinery of 
every description; and Messrs. L. Sterne and Co. exhibit 
their electro-magnetic adaptations to lathes and other iron 
and wood working machines. 

In the sub-division of hydraulic machinery we need only 
mention the names of Messrs. Clarkson and Walker, 
Adamson, Gwynne, Brotherhood and Harding, Sir W. G. 
Armstrong and Co., Hayward ‘Tyler, and Co., Brown, 
Warner, and Sons, Bernays, Haynes and Sons, Gabrielli, 
and Marquis Brothers. Messrs. Merryweather, and 
Messrs. Shand, Mason, and Co., lend to the Commissioners 
a splendid jarray of steam and other fire engines, and fire 
extinguishing apparatus. 

The number of large fixed steam engines on the 
British side, the small, portable, and other engines, 
boilers, steam fittings, and auxiliary machines, are almost 
countless, Scarcely a prominent house in this important 





branch of machine making is absent from the list, and we 
dare not name a few out of such a host. 

As usual, the steam cranes and hoists are doing the 
rough work of the Exhibition to the admiration of all 
beholders, and here again all the best known firms are 
represented by their latest productions. 

The constructors and machinists of Great Britain have 
already earned a name at the Austrian Exhibition ; they 
have, at their own cost, housed the Prince, the Royal 
Commission, and the British workmen. They have pro- 





vided a church, and the means of cooking ratians for the 
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men employed by the Commission ; they are ——. up 
to the building and placing within it with astonishing 
celerity, huge leads, which are the despair of other nations, 
they find all the steam and motors required, and provide 
moreover all possible assurance against fire ; of this we 
may be assured that the reputation of the English engineer 
= machinist will not be diminished by the Vienna Exhi- 
ition. 

It is impossible to point out even the most salient points 
in the British section. We have said nothing about the 
<—e and weaving machinery—which is irable—or 
about a hundred other things which should have been 
noticed; but we are compelled to leave them to a future 
time. Of one department we may speak in a few words : we 
allude to the agricultural machinery. It is marvellous in 
quantity, in solidity, in variety, and in finish. Nothing 
can surpass or approach it ; it is an exhibition in itself. 
Not a single known firm that we remember is absent from 
the gathering, and all have put out their strength as 
English machinists alone can. 

It isa common thing to talk of the unreadiness of the 
Saxon, but this, like all other great Exhibitions, proves 
how fallacious is the saying in the case of our workmen. 
The British section may be said to be ready now. We 
heartily wish all were so, but some Commissions have had 
insuperable difficulties in their way. Still, we cannot but 
rejoice that we English are to the fore, and, considering 
the part played, or, rather, not played, by our Govern- 
ment, the higher praise is due to Mr. Owen and the other 
members of the British Commission, who have drawn from 
the Austrians and others almost involuntary expressions 
of astonishment at the steadiness, the determination, and 
the pluck of the English. It is a decided triumph for 
England. 

Another instance of English readiness, and a very 
striking one, is the appearance of the British official cata- 
logue, of which several hundreds of copies are, we believe, 
already in Vienna, and were on sale within the Exhibition 
building on the opening day. 


THE PREVENTION OF FLOODS. 

THERE is no question but that the employment of steam 
on a large scale, as a substituted motive power for water, 
and the superseding of inland navigation by railways, have 
gradually paved the way for an almost complete neglect of 
the utilitarian resources of our rivers and streams. If the 
evil of regarding in this light the water power of a country 
were to end here, the worst that could be said would be 
that we were blind to those advantages which were placed 
gratuitously at our disposal, and committed an enormous 
waste in the adoption of artificial means when natural ones 
were at our command. But a neglect of the powers of 
nature does not end here. To render them subservient to 
the use and benefit of mankind, they must be brought into 
subjection. If left free and uncontrolled they exert their 
potent influence in the wrong direction, and ravage and 
destroy where they ought to utify and fertilise. The 
clearing of forests, so that the sun may shine and the wind 
blow over the land, the drainage of marshes, the embank- 
ment of rivers, and the cultivation of the soil, are the first 
duty of colonists, and the inevitable prelude to civilisation. 
Were any proof required of the disastrous consequences of 
the laissez aller system, so far as rivers and streams are con- 
cerned, it is to be found in the terrible inundations which, 
during the latter part of the autumnal season, commit so 
serious an amount of injury to property and individuals, 
not only in our own country but also on the Continent gene- 
rally. The subscriptions which have been raised in our 
metropolis for the relief of those who have suffered in 
foreign countries from the depredations of their rivers, 
afford a tolerably accurate clue to the severity of their mis- 
fortunes. We cannot help remarking here, that however 
praiseworthy charitable motives of any kind are, there is 
such an axiom as “looking at home first.” Moreover, 
alleviation is no cure, and having regard solely to our own 
annual losses from the same cause, it is evident that the 
proper plan of dealing with the evil, which is certain and 
inevitable in its advent, is not by periodical eleemosynary 
assistance. At the best,a temporary mitigation of the 
effect is all that is accomplished. The real cause remains 
as active as ever, and, like every other destructive power, 
increases in magnitude and violence with each succeeding 
year in which it is permitted to commit its ravages with 
impunity. In our opening article for the present year we 
briefly touched — this important subject, and we shall 
now consider a little more in detail the difficulties that 
have to be encountered and overcome in practically deal- 
ing with the question of floods in an engineering point of 
view. 

In the investigation of this subject several opinions 
formed of the causes which mainly conduce to the occur- 
rence of floods will appear somewhat parodoxical, but a 
distinction must in some instances be made between works 
carried out for the improvement of the navigation of a river 
and those intended to prevent its periodical inundations. 
Navigable rivers, although, as a rule, more under control 
than unnavigable ones, nevertheless “ flood” very exten- 
sively. When more water is brought down a river than its 
channel can contain, and when it accumulates faster than it 
is carried off, the river “ floods.” It must be borne in mind 
that the ultimate destination of all water brought into a 
river is the sea, save what is lost by absorption and eva) 
ration. It may seem a little curious that the cultivation 
of land—an indispensable accompaniment of civilisation— 
is asserted to increase the tendency of rivers to overflow 
their banks. It is stated that the more extensive the 
cultivation the less the evaporation, and the greater the 
surface and subsoil drainage. Not only does more water 
find its way into the rivers, but, what is of much greater 
consequence, it accumulates there with far greater rapidity 
than that with which it can be carried away, and the result 
is that directly a low-lying district is reached an inunda- 
tion takes place. There is, no doubt, some truth in this 
supposition; but, even so, it acts as a comparatively feeble 
cause in promoting the whole extent of the evil. At any 
rate, the remedy must be sought elsewhere than in the 
suppression or diminution of the cultivation of land, What- 





ever may be the real effect produced by it on rivers, it 
must, as a cause, remain, and means must be taken to 
accommodate the rivers to it so as to nullify any injurious 
action it may produce. Parodoxical as it may seem, there 
can be no question but that the ial embankment of a 
river very materially assists in the production of floods, 
Were a river completely embanked from its source to its 
embouchement, at all, or ata very large number of the — 
where banks were necessary, the tendency to inundation 
would be considerably diminished. But while exceedingly 
useful and beneficial to the ae ee of country 
lying on each side of it, a river em ment is anything 
but serviceable to those parts situated either above or 
below it. For example, the volume of water coming down 
stream which was formerly allowed to spread, is pent up in 
the contracted channel of the river. At the commence- 
ment of this artificial vena contracta a check must take 
place to the flow of the water, which, in the case of a large 
quantity, results in a backing up of that part of the river 
above it, and a possible overflow. Again, the water which 
passes through the embanked channel acquires a greater 
velocity than that which it had previously, and leaves the 
channel with a rush, which may also cause it to overflow on 
banks placed at a lower level. It was formerly considered 
that one of the first steps towards the improvement of a 
river was to “ take the elbows out of it.” In other words, 
to cut through the bends and make the stream flow along 
the chord of the are instead of along the arc itself. A 
navigable river should evidently, similarly to a railway, be 
as straight as circumstances will permit. But Mr. Ellet, 
who made an elaborate report some years ago on “The 
Mississippi and Ohio Rivers,” and who is quoted by Mr. 
David Stevenson as an authority on such subjects, 
contends that this so-called improvement is no improve- 
ment at all, so far as the prevention of floods is concerned. 
On the contrary, he maintains that straight cuts across the 
bends of rivers tend to produce inundation, inasmuch as 
they shorten the distance of the flow of the water, while at 
the same time they increase the slope and the velocity. A 
volume of water accumulates, therefore, more rapidly in the 
lower part of the river under these conditions than previous 
to their existence. en the rivers are of sufficient 
magnitude to allow of the formation of deltas they act as 
serious obstructions in the lower part of the stream, since 
they decrease the velocity of the current and retard the flow 
of the water to the sea. 

Whatever means may be a for improving rivers 
subject to floods, they must not be of a partial or imperfect 
nature. Unless the evil be grappled with in its entirety, 
it may as well be left alone. Embankments are the great 
need, and the next isdredging. This latter remedy is an 
expensive one, and, moreover, one which does not — 
to confer the same tangible benefits as the former. The 
value of an embankment, which prevents land from being 
flooded which was annually in that condition, is self-evident 
to the proprietor, but the result of dredging operations, 
although equally advantageous, is not so palpably manifest. 
With respect to leaving the elbows in a stream instead of 
cutting them off, we differ somewhat in opinion from Mr. 
Ellet, provided the principle be adopted of improving the 
river throughout its whole course, But if the improve- 
ments are confined to particular parts only of the channel, 
especially if the parts in the neighbourhood of the bends 
are left unaltered, it will then be certainly more judicious to 
let the bends also remain in a similar state. It is worth 
remarking that it is not a necessary sequence that because 
a new channel is made for a river it will continue to flow 
init. Rivers are extremely capricious in their behaviour 
in this respect. They will frequently endeavour to find 
their way again along the old bed, and if defeated in the 
attempt will cut out another channel for their waters, 
rather than avail themselves of that which has been arti- 
ficially prepared for them, River improvements, if in- 
tended to be effectually carried out, should be commenced 
at or near the mouth, and continued progressively up 
stream. All additional flooding in consequence of the 
works, or during their progress, would be thus prevented, 
as their immediate effect would be to assist the flow of the 
water towards its natural outlet. A careful examixation 
of that part of the course of our rivers situated near the 
mouth, would point out that many of them are much too 
contracted to carry off the quantity of water which comes 
pouring down at certain seasons of the year. Besides the 
narrowness of the channels in these parts, the bottom fre- 
quently becomes silted up, so that the depth and the velo- 
city of the current are considerably diminished. These 
portions of the course of some of our rivers would require 
very exteusive a. The construction of weirs, espe- 
cially those placed obliquely across the stream, have proved 
by experience to be of t advantage in the upper part 
ofariver. They have been employed in the Severn and 
the Shannon, and have afforded most satisfactory results, 
Lately some important works have been undertaken with 
regard to the improvement of the Rhine, which presented 
some serious difficulties, insomuch as the floods were of 
both a sudden and violent character. Occasionally they 
rose in the short period of twenty-four hours to a height of 
nearly 40ft. The principal works consisted of the forma- 
tion of dams or weirs, at convenient points in the stream, 
and the taking out of the bends by straight cuts. 

Although every tenantand proprietor of land must beaware 
of the urgent necessity that exists for preventing the annual 
inundations which cause so much damage in a variety of 
ways, yet it is hopeless to ex that they will voluntarily 
make any united movement in the matter. Without union 
not only would any remedy be imperfect, but the attempt, to 
a certain extent, would be unfair. It would be unjust for one 

rson to pay the whole cost of a work which would benefit 

is neighbour more than himself, the said neighbour 
declining to bear any —— of the expense, knowing very 
well that ——— 0 = ee Pps be meet 
tageous to his property. e proper me of raising the 
necessary funds for carrying out what would be a great 
national work is to levy a tax on the riparian landowners 
of every river, and apportion the assessment according to 
the ive liable to be flooded. The assess- 
ment should be le on the number of acres belonging to 





each proprietor, and not on the river frontage he might 
as vp to because in the latter case many owners 
would escape contributing to the general rate, as their land. 
although equally open to floods, — not be within several 
hundred yards of the river ban But a = small 
expense would attend the ascertaining of the liability of 
each owner, as the limits of floods could be readily ascer- 
tained by the non-commissioned officers and men of the 
Royal Engineers when in the field in correcting 
the Ordnance maps. The points marking the flood limits 
could be sketched in at once on the plans, and the area 
ones ages | determined in the office in an equally easy 
manner. e data upon which to base the assessment 
having been obtained, commissioners might be appointed 
by Government to hear evidence, settle disputes, and adjust 
conflicting interests. On the supposition that in order 
effectually to prevent the occurrence of floods it would be 
necessary to embank the whole, or nearly the whole, 
channel of the river, it is obvious that there would be some 
proprietors whose lands might have a river frontage and 
yet not be subject to floods, Whether they should be called 
upon to pay as well as their neighbours, and, if so, in what 
proportion, would be a question to be settled by the arbi- 
trators. There is not the slightest doubt but that this 
enterprise ought to be carried out. As a nation, it isa 
disgrace that we should year after year witness with com- 
plete apathy a destructive agency at work without raising 
a finger against it. We are not a whit better than the 
indolent Oriental fatalists, who, rather than make the least 
attempt to divert a stream, allow it to sweep away entire 
villages, and cloak their laziness and cowardice under the 
flimsy disguise of submission to the will of Providence. 





THE VIENNA EXHIBITION, 

WE have received a telegram from Vienna by which we learn 
that the Exhibition is duly opened. In spite of the snowy and 
inclement weather that has been experienced, Vienna is full to 
overflowing, and, as a matter of course, prices are enormous. 
Matters at the Exhibition are extremely incomplete, and the 
driving shafting in the machinery hall is unfinished. 





ON THE es 4 OF DOCK GATES, 
No. 


Ir is certainly a matter of some surprise that the introduction 
of iron, as a suitable material for the construction of dock gates, 
should not have taken place in France until the year 1866. But 
so it is. At that time gates of wrought iron were erected for 
the docks of Boulogne, which constituted the first examples of 
the kind. They are placed at the outside of the lock, or cham- 
ber, forming the entrance to the new floating dock, as repre- 
sented at A, A, in Fig. 82. On the inside of the same chamber 
there are gates also, but they are partly of wood and partly of 
iron, and have been described and illustrated in drawings in 
a former article. These gates, A, A, of iron were adopted owing 
to the exceptional circumstances in which they would be placed, 
although it appears from the statements of our authority, that 
it was not without some misgivings the Government sanctioned 
their construction. When it is considered that they have to 
open and close at all times of the tide, and are besides exposed 
to a very considerable swell from the open channel, there was in 
reality no room for doubt in the matter. The secondary gates, 
or those which prevent the main or cambered gates from being 
opened by the pressure on the outside, are shown at B, B in the 
same fi In order to work the gates, whatever may be the 
height of the water over the cill—sometimes only 9°84ft.—it is 
indispensable to fix them on rollers and to make them as light 
as possible, on the supposition that they are but partially im- 
mersed. Iron has the double advantage over wood in the con- 
struction of dock gates of imparting greater rigidity with less 
weight, and, therefore, renders them more capable of withstand- 
ing the strains due to partial immersion. Cates of iron resist 
the action of the swell of the sea with ter ease than those of 
wood, since being constructed in hollow watertight compart- 
ments, they can be made heavier at pleasure by simply opening 
the sluices and letting the water in. As the constructor of 
these gates, M. Perissée is the best authority for the accuracy of 
the following description :— 

The width between the side walls of these gates is 68°88ft., 
and the point of the cill is 1°64ft. below low water of the lowest 
tides. The height of the gates above the cill is 31°48ft., and as 
the highest tides at Boulogne rise to a level above the same 
datum of 30°96ft., the top of the gate is 0°52ft. above them. In 
the accompanying engravings, Fig. 28 is an elevation of one-half 
of one leaf, and alsoa vertical section of half the same. Figs. 29 
and 30 are vertical sections taken through the lines GH and gh 
respectively. Fig. 31 isa plan of one leaf, and the other figures 
are details. Each leaf may be regarded as a kind of rectangular 
caisson, closed on all sides, with a straight face on the outside 
and a cambered one on the inside, the radius of which is 
146°22ft. At the extremities two vertical timber furring pieces 
are attached, which act as posts, so far as making a watertight 
joint is concerned, between the masonry and the two opposite 
leaves. For similar reasons a horizontal piece of timber is also 
fastened upon the under part of the outside face, to form a 
close joint with the stone cill. In each leaf there are nine horizon- 
bulkheads—1* 2* 3* &c.—dividing the whole height into ten 
compartments, which are nearly of equal size. (See Figs. 29 and 
30.) The horizontal cross beams, which are eleven in number, 
are framed together at the ends by the two posts, and at inter- 
mediate points by three strong uprights, which are in reality 
vertical girders. Each leaf is divided throughout its height into 
three principal watertight subdivisions or compartments. Com- 
mencing fromthe bottom, the first of these isthe lower air-chamber, 
which consists of four subsidiary compartments, and has a total 
height 6f 12:3ft. The second chamber, which may contain either 
air or water, has three secondary, divisions and a height of 9°34ft. 
The third, or water chamber, is provided with three compartments, 
and has a total height of 9°84ft. Measured from centre to 
centre of extreme cross the total height of the leaf is 
31°48ft. Each separate compartment has a height of 3°11ft., with 
the er of ‘the highest and lowest, which are 2°95ft. and 
3°6ft. in height respectively. The total length of the leaf, mea- 
sured from the outside of the hollow quoin to the surface of 
contact of the two mitre posts, is 40°1lft., and is thus sub- 
divided :—The iron frame is 38°7ft ; there is 0°81ft. to be added 
for the radius of the timber furring piece at the pivot post, 
and 0°60ft. for the thickness at the centre of that at the mitre 
post. The cill projects 1‘16ft. above the roller bed, and its rise 
is equal to a fifth of the ing—that is, 13°77ft. The interior 
horizontal cross beams, in and 30, are similar in pattern, 
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and consist of girders of the double 'T' form, built up of flange 
plates 6°8in, broad and Ov4in. in thickness ; four angle irons, 
3-2in, x 3'2in. x O'2in. thick, and a web plate also Ov4in. in 
thickness. The depth of the girders is 2°0ft. at the centre, 
which corresponds to the middle of the leaf, and 1°47ft. at the 
ends. The camber on the inside is, therefore, 1°45ft. at the 
middle of the cross beam. The webs are made in three lengths, 
and the joints are covered with double wrappers. The angle irons 
have no wrappers, but break joint, so that one of the pair acts as 
a wrapper to the other. At the ends the connection with the 
posts is made good by employing short pieces of angle iron 
which are welded on to the longer ones. In Fig. 31 the three 
manholes are shown which afford access to each compartment as 
required. The lower and upper cross girders are built a little 
differently from the intermediate ones. The former are of the 
double T form, with a web plate O'64in. thick, 3ft, deep at the 
middle, and 1°71ft. at the ends. They have no flange plates, but 
are furnished with four angle irons 4 x din. x 0°56in, thick. On 
the inside the web and two of the angle irons are cut away to 
allow of the attachment of the rollers (see Fig. 28), but strong 
gusset and stiffening pieces prevent the girder from being locally 
weakened in consequence. The upper cross girder has a web 
plate 0°64in. in thickness, and two angle irons on the under side 
of the same scantlings as the lower girder. The vertical end or 
closing pillars connected to the posts consist of one plate 1°66ft. 
in breadth by 0°64in. in thickness, and two angle irons on the 
inside 4 x 4in. x 0°52in. thick. The closing pillar at the pivot 
post has, in addition to these inside angle irons, one on the out- 
side 4°8 x 0°32in. x 0°52in. in thickness. The smaller rib of 
these angle irons is attached to the timber piece in the hollow 
quoin. In order to impart to these cross girders the requisite 
stiffness to enable them to resist the strains of compression to 
which they are liable from the thrust of the opposite leaf, they 
are strengthened by vertical interlacing of T irons, as shown in 
Vig. 31. In Fig. 29 the arrangement of the vertical diaphragms 
is shown. They are composed of four interior angle irons 
4x 4 x 0°56in. in thickness, with welded joints, so as to form a 
complete rectangular frame. They are joined to the web of the 
cross girders proper and to the skins of the gate (see Fig. 40) by 
triangular gusset pieces Q:4in. thick. In addition to this union 
with the skins of the leaf, the latter are further strengthened by 
vertical and horizontal strips riveted over them, as represented 
in Fig. 28. The vertical strips are 8'4in. broad by O°6in. thick, 
and the horizontal of the same scantlings. The mean horizontal 
distance from out to out of the strips is 2°25ft. The skins are 
similar on both the outside and the inside, and their thickness 
varies from O°08in. to O°64in. The joints are covered with 
wrappers 6°Sin. wide by O*4in. thick. At the mitre post the 
skins are prolonged so as to cover the timber work (see Fig. 28). 

Owing to the necessity for the surfaces of the gates being 
thoroughly water-tight the rivets, which are 0’8in. in diameter, 
are pitched at distances of 2'8in. and 3°0in. from centre to centre. 
The rivets passing through the outside straps are rather larger 
than the others, and have a diameter of 0°88in. As the man 
who had to hold the lever against the rivet heads while they 
were being inserted, was placed at great disadvantage, owing to 
the confined space he had to work in, an especial apparatus was 
contrived of a length sufficient to enable it to be fixed in the 
thickness of the leaf. By simply giving a half-turn to a screw, 
the head of the rivet was held immovably, since the apparatus 
derived its purchase from the opposite face of the leaf. In each 
gate there are two shafts or manholes, the one leading directly 
into the air chamber and the other into the intermediate air or 
water chamber,so that an inspection can always be made when 
requisite. The section of these shafts of communication has 
been reduced as much as possible so as to leave a space 
sufticient for locomotion, The shape of the shaft is an oblong 
20 X 12it., consisting of two semicircles 1-2ft. in diameter, 
united by a rectangular post 1°0ft. in length. The interior of 
the manholes is provided with an iron ladder. To the bottom 
of the lowest cross beam is riveted the sole of the pivot socket, 
which is of wrought iron of the same breadth as that of the 
leaf, and has a length of S-24ft. The interior of the socket 
having a diameter of 1'Zft. is hollowed out, and lined with a 
steel dise, which presents a concave surface towards the side of 
rotation. On the upper part of the pivot is placed a large 
wrought iron strap, of which the vertical arm is rivetted to the 
post for a height equal to that of the two lower compartments. 
In order to render the connection still more solid, a double 
wrought iron gusset-piece is added which forms a vertical trian- 
gulation between the strap and the sole of the socket. The 
pivot is of cast steel with three small arms, and is shown in 
Fig. 83. The gudgeon, which has a diameter of 8in., projects 
also Sin. above the Hoor, and is terminated by a convex surface. 
Thus the rotation is effected between two steel surfaces, which 
are completely protected from the action of any foreign body, 
since the female socket is open to the air. Moreover, there is 
between it and the pivot an annular space of O-4in., which allows 
of that amount of play, an indispensable provision for the free 
working of the gates when, from long use, or owing to the pre- 
sence of any obstruction, they have suffered deformation in those 
portions which bear on the masonry. For the purpose of dimi- 
nishing friction, the pivot and socket are eccentric with regard 
to the curve of the hollow quoin, so that directly the gates 
begin to open, the surfaces in contact have a tendency to separate 
the one from the other. At Boulogne that eccentricity amounts 
to 0°88ft., measured upon the bisectrix of the angle which is 
formed by the axis of the gate when open, witb the prolongation 
of the axis of the gate when shut. The upper socket is similar 
iv construction to the lower, with the exception that the pin is 
solid and has a diameter of one foot. ‘The same precautions are 
observed with regard to the fixing as in the case of the lower 
socket. On the outside is attached a wrought iron collar or 
ring (see Fig. 28), which is held in place by a couple of din. 
square tie bars, of which the respective lengths are 14°59 and 
11°31ft. These are embedded in the masonry, and the adhesion 
or bond is increased by the use of dowels. 

In the arrangement of the rollers all the recent improvements, 
particularly those in use in this country, have been introduced. 
The mean diameter of the roller (see Figs. 28 and 80) is 2°66ft., 
and the breadth 0'8in. It is placed under the leaf in a recess 
provided for the purpose. The conical form of the roller is due 
to its distance from the pivot, 32-8ft., and it is fixed upon a very 
long axle, equal to 4°35ft. Axles of this length were first used 
in 1849 in the Calais gates by M. Raffenean de Lisle, and their 
advantage consists in enabling the roller to work without sliding 
on the path. If the direction of the axle be prolonged towards 
the pivot it will pass through a vertical line drawn through the 
centre of gravity of the leat. Inside the roller the diameter of 
the axle is 4°8in., and it bears upon a support, the height of 
which can be regulated at pleasnre. The other extremity, which 
is 8in. in diameter, rests upon a wrought iron block embracing 
the axle upon which it is maintained in position by a large ver- 
tical shaft 4in. in diameter, and with bearings 4'4in. in diameter. 
The shaft is tapped at the other end, and held in position by a 
frame fixed at the top of the leaf (see Fig. 28). This regulating 


shaft, which was firat introduced in this country, is attached to 





the iron block by a round rod, which is provided for the purpose 
of lifting the latter and disengaging it altogether from the roller 
when it is necessary to carry out repairs. In the gates under 
notice the vertical shaft, which is shown bye in Figs. 28 and 30, 
extends throughout the whole height of the leaf, and is enclosed 
in a hollow iron column, which is made in three divisions or sec- 
tions corresponding to the three chambers in the gate. The 
joints in the sections are made watertight by the use of washers 
of india-rubber, which can be compressed by means of screws 
until they come in contact with the shaft. The roller path is of 
cast iron, composed of eight segments, having each a length of 
5-1ft., and joined together by cover plates with four bolts of 
bronze. The path has a breadth of 9°2in., and the sole a width 
of 1°52ft. The latter is let into the floor of the dock and care- 
fully cemented to fill all holiows and irregularities of surface. 
In Figs. 28, 29, and 30, is shown the foot-bridge, which is placed 
on top of the gates at the level uf the side walls. It is provided 
with a handrail, which can be taken down and _ replaced with 
facility when required. In this manner there is no standing 
work above the height of the side walls to interfere with the 
lines or tackle of vessels passing in and out of the dock. The 
points at which the chains used for opening and shutting the 
gates are applied are at the end of each leat and at about the 
middle of the height. The shackles shown in plan and eleva- 
tion (Figs. 85 and 36) are of round iron 1’6in. in diameter, and 
can move in a horizontal direction around a vertical axis 
solidly rivetted to the cross-girder, as in the figures. There are 
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The water enters freely by the three openings into the upper 
water chamber when the tide rises, and flows out with the same 
facility when it falls. By this arrangement the pressure on the 
pivot and roller is limited under ordinary conditions, whether at 
spring or neap tides, to about 4 or 5 tons. From this results 
a rapid and easy working of the gates, and very little wear 
and tear upon the moving parts. In rough weather the gates 
can be increased in weight by allowing the water to enter the air 
chamber in such quantities as may be necessary. It can be 
removed afterwards when no longer needed by the aid of the 
pump. In the following table are given the respective items of 
the cost of the gates, including the duty upon the greenheart 
timber :— 





Material. Quantity. Cost. 
Wrought iron 136 tons +. £4320 

Steel .. .. 1417 Ib. on 90 
Bronze .. +. 10351b. 88 

Cast iron . - 18,000 Ib, ee 

| ‘Bat =. 4387 Ib. a a ee 
Greenheart .. 167 cubic feet 223 
| Oak =... o» 35 cubic feet 12 
| India-rubber e 63 Tb. on 14 
} Three coats of paint +. 1650 square feet .. 66 





Total cost for both leaves ° 

It may be considered that the rollers, with the roller path and 
other accessories, cost £560 of the above amount. If the inside 
gates had been of iron this sum might have been saved, since 
there is no swell, and there is no necessity for opening them at 
all states of the tide. Under these circum- 
stances gates of irou might have been employed 
without rollers, since they are lighter than 
timber ones, and, moreover, the wrought iron 
skins constitute a frame quite as strong as that 
ot the others. Consequently, if the cost of 
timber gates be compared with that of iron 


-- £5000 











ones without rollers, there will be a saving of 
£320, a very trifling advantage when the greater 





durability of the iron gates is taken into 
account. The design of these gates at Bou- 














logne was very carefully considered by MM. 
Legros and Leblance, engineers of the Ponts et 
Chaussées, and all the modern improvements 
introduced which have been adopted at the 
Tyne docks and elsewhere in this county. A 
chief point in the design is the placing of the 
horizontal cross beams at equai vertical 
distances apart, whereby the compartments ate 
rendered more spacious, and easier to inspect 
and repair. In addition to this advantage 








there is another equally important, which is 





the employment of as tew dissimilar pieces in 
the design as possible, thus insuring not 














merely economy but rapidity in the erection o! 











four wrouglit iron straining blocks, furnished with wooden fur- 


ring pieces, to take the thrust of the secondary gates (see | 


Fig. 37). These, as well as the working apparatus, are 
similar to those used for the inner gates, which are of 


timber. The crabs are of the double-purchase description, 
and have each a pair of handles with drums of two diameters. 
One of these is 1°25ft. in diameter for the opening, and the other 
of 2'6ft. for the closing of the gates. At the request of M. 
Perissée the furring pieces, shown at C, in Fig. 28, for the posts 
and the cell were constructed of greenheart. They are attached 
to the leaf by angle irons and bolts lin. in diameter of a particular 
shape in order to preserve the connection water-tight. 
purpose each bolt carries at one of its extremities a projection 


and a hexagonal nut, between which the leaf is screwed, a washer | 


of lead being inserted in the inside, while at the other end the 
head, which is round, is countersunk in the thickness of the 
timber. 

In France the usual method adopted for getting dock gates of 
timber intu position is t6 build them on the flat on slips some- 
where near the sea, so that they can be easily launched at times 
of high tide and floated to their destination. Once there, the 
raising is accomplished by taking advantage of the tide by the 


aid of the ordinary machines and apparatus employed on such 
his plan is not a safe one to adopt when iron gates | 


occasions. 


have to be manipulated. At Boulogne the gates were built in a 


vertical position in the chamber itself ; each leaf rested upon | 


timber supports, which kept it about 4in. above its permanent 
level, and 6°56ft. of space was left between it and the hollow 
quoin in order to allow room forthe workmen. In order to place 
the gates in position a double operation was necessary : one was 
the shifting of the leaf through the space of 6°56ft., and the other 
the lowering it so as to get the pivot into place. These opera- 
tions were successfully effected in afew hours by means of the 
simple and economical apparatus represented in Figs. 38 and 39. 
Two of these were required. Each consists of an iron roller $ 4in. 
in diameter, carried by two plummer blocks, which are kept at a 
constant distance apart, and of which the lower faces are inclined 
at an angle of 21 deg. with the horizon. At one of the rollers 
there is a rounded projection or rim which penetrates into a 
straight groove fixed on the outside of the leaf, and serves to 
guide the direction of the movement. 
upon acouple of cast iron wedges, W, W, the upper surfacesof which 
are also inclined at an angle of 21 deg. An inspection of Figs. 38 
and 89 will point cut that, by gradually separating these wedges 
by means of screws V and levers, the rollers would descead by a 
gentle and almost insensible motion. When the first leaf was 
complete the timber supports were eased, and the leaf rested 
altogether upon the rollers shown in the figures. At the same time 
that the horizontal movement was being performed the lowering 
was also accomplished, and the operation was finished by fixing 
on the collar of the pivot post, and removing the apparatus to 
serve the same purpose for the other leaf. in extimating the 
weight of these gates the timber will be neglected, as the quantity 
used is very small, and differs but little from the volume of water 
it displaces. Each leaf weighs 68 tons, without including the 
parts fixed in the masonry. On the other hand, the volume of 
the two air chambers, which are always immersed at neap tides, 
corresponds to a weight of 64 tons, so that under these circum- 
stances the pressure upon the pivot and roller is only 4 tons. 








For this | 


Both plummer blocks rest | 


the gates. The different levels of the tide 
are shown in Fig. 29 by the lines P, I’, 
P., Ps, Ps, Ps, and Pg, and are as follows :-- 
The datum is in all cases the level of top vo! 
cil. P, level of high water extraordinary 
spring tides ; P,, level of high water ordinary 
spring tides ; P., level of high water ordinary 
neap tides ; Ps, mean level of water ; P,, level 
of low water ordinary neap tides; Vs, level oi 
low water ordinary spring tides ; P,, level of 
low water extraordinary spring tides. 








INSTITUTION OF CIVIL ENGINEERS. 

Ar the meeting on April 29h, Mr. T. 
HAWKSLEY, President, in the Chair, the paper 

read was ‘“*On the Rigi Railway,” by Dr. 
William Pole, F.R.S., M. Inst. C.E. 

This communication was written in consequence of a suggestion 
from the Council, that members travelling abroad would do well 
to communicate to the Institution information as to any 
remarkable engineering works they might meet with in foreign 
countries ; the author accordingly offered a short account of « 
railway he had lately seen in Switzerland of a peculiar character. 
| The object of this railway was to convey passengers to the top ot 
| the Rigi, a mountain near Lucerne, from which there was a view 

so celebrated as to attract large numbers of visitors in the 
| summer months. There was nocarriage road, and the only means 
of ascent had hitherto been either by walking, or by horses, or by 
chuises & porteurs, A few years ago M. Riggenbach, the super- 
intendent of the railway workshops at Olten, proposed to make a 
railway to the summit; but, on account of the great height, 
| 4500ft. above the plain, an unusually steep gradient, about 1 in 4, 
was necessary. There were objections to the use of stationary 
power, and M. Riggenbach devised a means of ascending by a rack 
and pinion arrangement, similar to that proposed and constructed by 
Mr. Blenkinsop in 1811, in the infancy of railways. The necessary 
concessions were obtained from the Cantonal Governments, and 
as the money was readily to be had, the railway was commenced 
| in 1869, It was delayed during the French war of 1870, by the 
non-delivery of some rails ordered in that country, but it was 
opened for work in 1871. 
The line commenced at Vitznau, on the Lake of Lucerne, and 
was about four miles long. There was nothing remarkable in the 
| works, which were mostly formed by cutting and benching on the 
rocky slope of the mountain. There was but one short tunnel, 
and only one iron bridge over a ravine. The gauge was 4ft. 84in. 
| and the rails were of the Vignoles shape, weighing 54 1b. to the 
| yard; a good example of a light railway on a standard gauge. 
The rack was placed midway between the rails, and was formed of 
two wrought-iron cheek plates, having wrought-iron teeth inserted 
between them, and riveted on each side. The pitch was nearly 
4in. The locomotive weighed about 12 tons, and was supported 
on four wheels. The boiler was vertical, and its axis was inclined 
| to the base line, so as to be nearly upright when running on the 
steep gradient. The crank shaft worked by gearing to the main 
axle, on which the cog-wheel was placed. This wheel was about 
25in. in diameter, and was formeil of the best cast steel, the teeth 
being carefully shaped by machinery. Only one carriage was 
attached to each train; this was 28}ft. long, by 10ft. wide, and 
| held fifty-four passengers. 


_The author described minutely the precautions taken to pro- 
| vide against the danger of accident, as these formed the most 
| prominent features of the plan. In the first place the speed 
was very slow, not — or four miles per hour, either up 
| or down. At this speed all the numerous risks of damage which 
resulted from velocity of motion entirely disappeared. The 
danger of getting off the rails (which with precipices of thousands 
of feet close alongside would be most formidable), was met 
| by clips fastened to the vehicles, which passed under the rack 
| bar, and would, if the wheels should run off, prevent the car 
| riages from getting away. The risk of running down could not be 
met by breaks of the ordinary kind, as the friction would be in- 
effective on such a steep incline. Accordingly clip-breaks were 
provided, which embraced drums on the cogged wheel axles, so 
that when these clips were tightened, the cogs held fast in the 
rack, and thus supported the weight of the vehicle. There were 
two of these breaks to the engine, and one to the carri The 
| carriage was not coupled to the engine, but was pushed before it 
in ascending, and ran down behind it by its own weight in 
dscending ; if therefore anything should happen to the engine, 
the carriage was frec, and could te held safely in its place. An 
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ingenious break of another kind was also used in descending. It 
was a mode of acting on the pistons by a peculiar arrangement of 
valves in the passages, which allowed the pistons to draw air into 
the cylinders, and to compress it on the return stroke before it 
escaped. The degree of this compression could varied at 
pleasure by adjusting the escape cocks; and in this way alone a 
perfect control was exercised over the descent of the train. 

In the summer of 1872, the railway carried about 87,000 pas- 
sengers without any accident or derang , and it was con- 
sidered a pertect success, It had cost, eluding improvements 
made since its establishment, about £60,000, and it had paid £15 
per cent. interest, in addition to a large “allowance put aside for a 
reserve fund. 
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Grantsand Datesof Provisional Puerta for Six Months. 


Henry Jewrrt, Kentish Town, London, “ A new or improved toy.” 

A communication from William W. ose, New York, U.S.—4th Janaar; Ys 

1873. 

477. Antuur Tuomas Futticks, Alma-street, Kentish Town, Londun, 
“‘Improvements in securing a foothold on roads, footways, platforms, 
stairs, and other like surfaces.”—l0th February, 1873. 

591, ArTHUR CHARLES HENDERSON, Charing Cross, London, “ Improve- 
ments in the purification of water and apparatus connected therewith, 
together with the mode of cleansing thé same.”—A communication 
from Gustave Demailly, Brussels, Belgium.—-18th February, 1873. 

895. Tuomas Rapcuirre, Pendlebury, cashire, ‘‘ An improved mode 
of heating rooms, railway carriages, and similar places, and in the 
apparatus used therefor.”—12th March, 1873. 

965. JoserpH Mowsray, Scarborough, Yorkshire, ‘‘An improved safety 
apparatus for cage hoists.”—15th March, 1873. 

1033. Rospert Morris, Lambeth, » Surrey, **Improvements in boots and 
shoes, and socks to be used sed therewith.” 

1045. Grorce Spencer, Cavnon-street, London, and WALTER MACKERSIE 
Situ, Henniker Cottage, Chandos-road, Stratford, Essex, ‘‘ Improve- 
ments in ps of locomotive engines and carriages for railways and 
tramways.”—20th March, 1873. 

1068. Montacue ALEx, Southampton, Hants, “Improvements in appa- 
ratus for lowering ships ’ boats, applicable also for raising and lowering 
other heavy bodies.” Potat March, 1873. 

1116. Josepn Emerson “Dowson and ALFRED Dowson, Great Queen-street, 
Westminster, “‘ Improvements in tramways. ”_26th March, 1873. 

1174. Jonn Kennett, Eastbourne, Sussex, “ An improved dress and 
attachments connected therewith.”—29th March, 1873. 

1188. W1ILL1aM SPENCE, Quality-court, Chancery- Jane, London, “ Improve- 
ments in electric telegraphs.” "A communication from Francvis Félix 
Girarbon, Paris.—3lst Murch, 1873. 

1203. WivtiaM MITCHELL, Manchester, “Improvements in utilising the 
waste heat of smiths’ fires, and in genera’ steam.”—lst April, 1873. 

1210. Jonw Catpspeck, Lennox-street, Dublin, “Improved means and 
apparatus for preventing fraudulent appropriation of money by party 
or parties entrusted with the taking of fares of passengers on tramway 
cars or other conveyances.”—2nd April, 1873. 

1228. Wittiam CiLark, Oxford-street, London, “Improvements in appa- 
ratus for clipping or shearing horses and other animals.” 
1242. Joun Putman, jun., and Joun RicHarD Epmonps, Wonersh, 
Surrey, “ Improved machinery for staking and grounding leather.”— 
3rd April, 187: 

1209. Cunustoruer Wituis, Aldermanbury, Bradford, Yorkshire, ‘‘ Im- 
provements in fucl ‘Ss, or for heating the feed 
water of steam generators, or super! heating steam.” 

1271. Henry Hosson, Workington, Cumberland, “‘ Improvements in the 

method of and in apparatus for ascertaining the temperature of hot 
blast or of heated gases, partly applicable to pyrometers otherwise 
used.” 

1273. Jonn Burper Wacker, Courtland Lodge, Addiscombe, Surrey, 

A new or improved fuel.”—5th April, 1873. 

275. ALBIon ANDREWS, Crewkerne, Somersctshire, “ Improvements in 
the construc’ tion of elevators for stacking hay, corn, and other agricul- 
tural produce.” 

1277. Thomas Feary, Birmingham, “ lmprovements in the electro-depo- 

ition of tin.” 

1279. Grorce Bran, Cable-strect, St. George-in-the-East, Loudon, “ Imn- 
provements in the manufacture of cigars, and in apparatus to be used 
fur this purpose.” 

1230. Epmunp Epwarps 
a Improvements in ap paratus for drilling 
substances. 

1281. Georce Leacu, Leeds, Yorkshire, ‘‘ Improvements in the construc- 
tion and arrangement of winding gear or apparatus for hauling, lifting, 
and winding.” 

1283. WiLu1aM Rosert Lake, Southampton-buildings, London, “‘ Improve- 
ments in sewing machines,”"—A communication from Jolm Henry 
Mooney and Charles Cook Comstock, Providence, Rhode Island, U.8.— 
Tth April, 1873. 

1285. AnTnuR WitiiamM Ectts, Madeira Villas, Woodford, Essex, “ ln- 
= ements in the utilisation of -waste products of ammoniacal 
iquor.” 

1298, James Epwarps Wiison, Bromlcy, Kent, “ An improved mode or 

system of constructing and propelling vessels.” 

401. CHARLES Epwin Curris. Long-acre, London, “ Improvements in 

arriages with front bowed or uther shaped front lights.” 

1292. Georce Gissons, Tunley, near Bath, Somersetshire, and Evwarp 
Pacet, Burnett, near Bristol, Some rsetshire, “lin proved means of 
and apparatus for collecting and removing hay and other cut field 
crops. 

1293. , al Henry Jounson, Lincoln’ s-inn-fields, London, ‘‘Improve- 
ments in metallic heels for boots and slives, and in the mode of attach- 
~~ the same,”—A communication from Louis Désiré Jeandron-Ferry, 
ui. 


59. 














Southampton-buildings, Chancery-lane, London, 
hvles in rocks and other hard 








1295. WtturaM Carron, Birmingham, “Improvements in fastenings for 
brooches, sleeve links, and other articles of jewellery, ornament, and 
dress,” 


207. Frepertc Exior Duckuam and Georce Raymonp Birt, Millwall, 
London, “ Improvements in grain and other elevators.” 

1299. Wituiam Epwarp Gepce, Wellington-street, Strand, London, 
** An improved process of removing grease in the manufacture of tin- 
lates or terne-plates, and improved apparatus in connection there- 
— communication from Jules Trottier, Faubourg St. Martin, 
-uris. 

1301. Tuomas Common Brown and Grorcr Arxruur Bippe t, Ipswich, 
Suffolk, “ Improvements in steam engines and boilers.” 

1302. Henry Larkin, Theydon Gerdon, Essex, and WiLtiam W8iTE, 
Thurlow-road, Hampstead, Middlesex, ‘‘ Improvements in the produc- 
tion of iron and steel.”-—8th April, 1873. 

1305, ALFRED Sertimcs Pratt, Cardiff, South Wales, ‘‘ Certain improve- 
ments in the means of ventilation, more particularly adapted to ships’ 
holds, and in the apparatus employ: ed therefor.” 

1311, Freperick Buryert Hovucuroy, Borough-road, Southwark, Surrey, 
‘* A special process or method of operating upon straw, esparto, flax, 
and other similar fibrous materials for the manufacture of pulp for 
paper.” 

1315. Joun Davey, Wisbeach, Cambridgeshire, “‘ Improvements in steam 
generators.” 

1317. Cuantes Henry S1eser, Irwell Springs, near Bacup, Lancashire, 
“Animproved mode of and apparatus fur removing the incrustation 
from steam boilers.” 

1319. Gustav Avssxc, Bank-place, Preston, Lancashire, ‘‘ Improvements 
in the treatment of night soil, of “tg einen and of other similar 
moist manurial matters. ’—9th April, 

321, Davip Barker, Northfleet, Kent, ” , rn in the manu- 
“iene of artificial fuel.” 

1323. ALEXANDER McLeisu, Lochee, Forfarshire, 

mechan: mer.” 

1325. Joun WILLIAM Powe.t, East-lane, Bermondsey, Surrey, ‘‘Im- 

— in valves for regulating and controlling the supply of 


i327 Norman McF arcane Henperson, Oakbank Oil Works, Mid Calder, 
Midlothian, N.B., ‘‘ Improvements in the destructive Jation of 
shale or other oil- ~yielding minerals, and in apparatus therefor.” 

1331. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “A new 
colouring matter or dye.”—A communication from Emile Digeon and 
George Goldsmith, Paris. 

1333. SIGISMUND THEODOR STErn, ee py ton fmm mg 
“Improvements in the construction 
purposes and in the apparatus connected. therewith, together with the 
process employed therein.” 

1335. Ropert Micuaet LercarorD, Three Colts-lane, London, “Improve- 
ments in night lights.”—10th April, 1873. 

uy Joun SMITH, Clay House, Ripponden, near Halifax, Yorkshire, 

in facture of pile fabrics.” 

1337. JAMES CHARLES oye and James Tracy, Clerkenwell- 
London, “I hinery for the manufacture of enve- 
lopes and other similar articles.” 

1328. Gustay Weriertin, Sachsenhausen, near Frankfort-on-the-Maine, 
Germany, “Improvements in apparatus for drying bricks and all kinds 
of earthenware, for glue, wood, turf, starch, linen, weol, silk, paper, 
and other similar materials, ’ 


B., “‘An improved 


Germany, 














sa 3 Feaqunen Ciark, Ashford, Kent, “Improvements in turnip- 
Ts. 


1340. James Raren, Landsmere-terrace, Old Ford-rvad, viet Park, 
mdou, *‘ improved machinery or apparatus for boring b rush head 


stocks.” 

1341. JonatHan Epwin Bittups and Epwin Patmer Ler, Cardiff, 
Glamorgaushire, ‘* Improved permanent coloured and other phvto- 
graphic pictures and delineations.” 

1343. ALFRED James Beer, Canterbury, Kent, “ Improved apparatus and 
arrangements for letting off birds from traps, specially applicable for 
use in pigeon shooting.” 

1344. Wietram Morris, Caversbam-ruad, Kentish Town, London, * Im- 
proved process or treatment and compositions or compounds for the 
improvement, waterproofing, and preservation frum mildew and 
moths, of silk, wool, cotton, furs, leather, paper, and other articles.” 

1345. Joun Macinrosn, Bayswater, London, “ Improved arrangements 
and appliances fur preventing ships and other vessels from sinking, 


also for raising sunken vessels, and saving persons from drowning.”-- 
12th April, 1873. 





1546. Hexry BERNot Lut Bar.ow, Manchester, ‘‘ Improvements in 
refrigcrators.”—A communication from Niculas Joseph Galland, Paris. 
1349. Wituiam Hexn y Crisrin, Marsh Gate-lane, Stratford, Essex, ** Im- 


provements in the construction of ships and other veasels, and in the 
oaapant and mode of working the sails used in connection there- 
with.” 

1350. Richarp Duwy, Plymouth, Devonshire, “ Improved disconnecting 
= disengaging apparatus applicable to lowering ships’ boats and for 
other pu 

1351. Tucenes Crit HLow, Southampton-buildings, London, “ Improve- 
ments in equilibrium piston valves, chiefly designed for hydraulic 
purposes.”—j4th April, 1873. 

1353. THomas Paton Hawkstey, Blenheim-street, New Bond-street, 
London, *‘ An improvement in the construction of specula for surgical 
and other purposes.” 

1354. Tuomas Paton Hawkstey, Blenheim-street, New Bond-street, 
London, “‘ An improved construction of stethoscope.” 

1355. Henry Epmunps, jun., and Joserpn Arraur Woop, Halifax, York- 
shire, and Davip Pircainn Wricut, Birmingham, “‘ Certain improve- 
ments in lighting and heating by the combustion of hydrocarbon or 
other volatile oils.” 

1357. Wittiam Brookes, Chancery-lane, London, ‘‘ Improvements in the 
manufacture of pile fabrics, such as velvet and velveteen.”—A com- 
munication from Henry Wattine, Roubaix, France, and Edouard 
Roettger, Lille, France. 

1358. NaTHANIEL CLayTon and JosEPH SHUTTLEWoRTH, Lincoln, 
provements in the expansion gear of steam engines.” 

1359. CuaRLes Situ, Hartlepool, Durham, “Improved apparatus for 
crossing channels, passages, or spaces.” 

1360. Samuet Wes.ey CLovuou, Stanningley, Leeds, Yorkshire, “‘ Improve- 
ments in the construction and arrangement of fire-grates and ranges 
for cooking and other domestic purposes, and improved cement for 
uniting the joints of the various parts.” 

1361. Ropert ATKIN, Southampton-buildings, London, ‘*‘ Improvements 
in the construction of ships and other navigable vessels, and in means 
for propelling, ventilating, and steering the same.” 

1363. Henry Huisn, Lipson-terrace, Plymouth, Devonshire, “‘ Improve- 
ments in apparatus for lowering boats at sea.” 

1364. Vernon Pernertck and JowN Wiiuiam Rock, Martin’s-lane, 
London, ‘‘ Improvements in safety valves.”—15th April, 1873. 

1365. Joun McKay, Park-road, Newcastle-on-Tyne, and Witiiam Mac- 
GeoRGE, Castle-court, Birchin-lane, London, “ Improvements in 
apparatus for producing blast for smithy tires and other purposes. 

1367. Tuomas Biack, Liverpool, “ Improvements in steam engines, and 
in apparatus connected therewith.” 

1369. Wittram CreEAM Henperson, Marsh House, Walthamstow, Essex, 
** Improvements in horticultural and other frames to receive glass, and 
in the means for affixing glass thercin.” 

1371. WiLtiam Foor, Wellington, Somersetshirc, and Henry Saunpers 
Greoory, Taunton, Somersetshire, “ An improvement in “or or ribs 
for railway trucks or vehicles.” 

1373. Joun Boorn, Ripponden, Yorkshire, “ Improvements in kifthen or 
cooking ranges.” 

1375. James Foster and Jonn Henry Foster, Eagle Works, Halifax, 
Yorkshire, ** An improved construction and arrangement of domestic 
cooking range or stove applicable to the present constructed kitchen or 
cottaye ranges.” 

1377. Wittuiam Suaw, Leeds, 
for making or forming and jnessing bricks or other plastic forms. 

1581. Joun Dentey, Cheltenham, Gloucestershire, “ Improvements in 
tire-plaves or grates. ° 

1383. Isaac Buve Harris, Castle Mills, Fountainbridge, Edinburgh, 
Midlothian, N.B., “Improvements in the mode of preparing wire 
cloth coated with india-rubber, for the manufacture of washers, piston 
packing, Lose, and such like articles therefrom,”—16th April 1875. 





“Im- 


Yorkshire, “ Improvements in machinery 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1380. Samuet Horatio Hopers, Lynn, Essex, and Henry FRANKLIN 
Wueeter, Boston, Suffolk, Massachusetts, U.S., “ Improvements in 
machines for trimming, setting, or otherwise operating upon the soles 
or heels of boots and shoes "—16th Apru, 1873. 

1304. HaLruorp Sicerip Cepersho_m and Caru Pererson, Lime-terrace, 
New Charlton, Kent, “‘ Improvements in ships’ logs.”—17th Aprot, 1873. 


Patents on which the Stamp Duty of £50 has been Paid, 

1188. Moses Bayuiss, Victoria Works, Monmore-green, Wolverhampton, 
Staffordshire, “ spikes. "—25rd April, 1870. 

1168. Ernest Farrinotoy, Grande Rue Passy, Paris, “ Breech-loading 
fire-arms.”—22nd April, 1870. 

1467. ALBERT MARcCIUS SILBER, Wood-street, Cheapside, London, and 
Frepenitck WBiITE, Camberwell, Surrey, “ Lighting and heating appa- 
ratus.”—20th Mow, 1870. 

1196. SAMUEL RANDALL, Linslade, Bucks, and Joun RanpALt, Stevenage, 
Herts, ** Harrows. 25th April, 1870. 

1205. Henry Youne Dakracort Sc ort, Ealing, Middlesex, ‘‘ Mortar, &c.” 
—20th Apri/, 1870. 

1266. Samuet Taytor. Birmingham, 
window blinds, &c.”—3rd May, 1870. 

1233. FREDERICK Ransome, Queen-street-place, Cannon-street, London, 
“ Artificial stone, &c.”—29th April, 1870. 

1212. Eustace Wiczert and Pout, Sowerby Bridge, near Halifax, 
Y orkshire, “Steam engines.”—27th April, 1870. 

1220 Rosert HENRY, Kay and ALrrep Tuomas Ricuarpson, Mobberley, 
Cheshire, “ Crape.”—28th April, 1870. 

1203. Horatio FLETCHER, Upper Baker-street, Regent’s Park, London, 
“ Boot and shoe heels and tips, &c.”—26th April, 1870. 

1217. James BuRNLEY and WiLtuM Nicso.s, Leeds, Yorkshire, “Steam 
boilers and furnaces.”—27th April, 1870. 

1228. MORDECAI JEFFERSON, Bradford, Yorkshire, “‘ Preparing and comb- 
ing wool, &c.”—29th April, 1870. 





“Rack pulleys for the cords of 


Patents on which the Stamp Duty of £100 has been Paid. 


1162. ALrrep Upwarp, Goswell-road, London, and Agraur AUCKLAND 
Cocurane, Westminster, “ Gas.”—25th April, 1866. 

1170. Tuomas Kirsy, Barrow-in-Furness, Lancashire, “ Raising and 
lowering revolving shutters.”—26th April, 1806, 

1196. Tomas ALDRIDGE Weston, King’s Norton, Worcestershire, “ Ratchet 
braces and levers.”—27th April, 1306. 





Notices of Intention to Proceed with Patents. 


3802. WALKER Mose.ey, Waltonbreck-road, Liverpool, “Governors.” 

3803. CHARLES Baron DE MALORTIE, Jermyn-street, St. James’, London, 
and Joun Epwarp Ten1son Woops, Hillsborough Vv illas, West Konsing- 
ton, London, “‘ Preserving meat, &c.” 

3810, Joun DANIEL SPRAGUE, Beulah- hill, Lo Norwood, “Printing 
from engraved surfaces.” —16th December, 187: 

3832. Epwarp Tuomas HvucHes, Chancery- lao, Londen, “* Needles.” — 
A communication from the Mailett } y- 

3834, Georce DuncAN and WILLIAM ASHLEY men Hy Liverpool, “* Stereo- 
types for rotary printing machines,”—Partly a communication from 
George Lauder. 

3842. Henny Derry, Smith-street, Middlesborough-on-Tees, ‘‘ Grips or 
fastenings.” —18th "December, 1872 

3858. poe Rosinson and Joun = Rochdale, “Shaping staves for 


$860. Rosert Brrp Stewart, Clarence-road, Bow, London, “ Covering 
steps or stairs.”—19h December, 1872. 
3861. CHARLES Henry SipeporHam, Salford, “‘ School desks and seats.” 





$863. Louis Simon and Ricaarp S.imoy, Nottingham, ** Appl: ying 
mae products to illuminating purposes.”— A communication 
illiam Sommerfeld. 


$872. Jostan Wave, Halifax, ‘‘ Printing machines. 

8873. WiLL1amM MorGan-Brown, th buildi London, “ Rail- 
ways.”—A communication from Etienne Beisson.—20th December, 1872. 

8884. Josera Constant Lones, Jabez Longs, CHARLES VERNON, and 
Epwarp Ho.pen, Smethwick, * Axles.” 

$885. Wi.tiam Horr, Nicholas-lanc, London, “ Cultivating land by steam 
power.” —21 st December, 1872. 

$390. Joun Wacker McCarrer, City Saw Mills, Foyle-street, London- 
derry, “ Condensing steam.”—3rd lente, 1872. 











8907. Bowe Pai Parsons NortH, Birmingham, “‘ Combined tables and 


anne. Jars Cow, Little Quoen- strect, London, “ Writing desks.”"—24(h 

ecembe: 72 

3027. Witiam Larrimen, Holme Head, near Carlisle, “ Extinguishing 
fire.”—27th December, 1872. 

3939. Ropert Wituramson and Josian Date, Wincham Salt Works, 
Northwich, “ Salt.”—28th December, 1872 

2. GEORGE ALLIBON and ALEXANDRE i Salisbury-street, Adelphi, 
London, “ Safety valves.”—lst January, 1873. 

43. JouN Henry Jonnson, Lincoln’s-inn-fields, London, “ Transmitting 
power.”—A communication from Henry Picy. —3rd January, 1373. 

45. ALEXANDER ANncus Cro., Coleman-street, don, “ Distilling 
ammuvniacal liquors.”—4th January, 1873. 

105. Mark Kyow ies and Davip Bannes, Walpole-street Ironworks, 
Blackburn, “ Looms.”— 10th January, 1873. 

125. Joxas Warot t, Antingham, near North Walsham, ‘‘ Double-furrow 
ploughs.”—1lth Janwary, 1873. 


231. Tuomas Srone, Proston, “ Carding engines.”—20th January, 1875 


249. Josern Sreav, Ashton-under-Lyne, *‘ Rotary engines.” — 22nd! 
Janucry, 1873. 
2¥7. Epowarp Primerose Howarp Vavonan, Chancery-lane, Londen, 


“Keys for securing the rails of railways.”—A communication frum 
Juseph Hemingway and William Rainbow.—25th January, 1873. 

383. Grorce Duncan and WiLttAM AsHLry WILson, Liverpool, “ Printing 
machines.”—31 a 1874. 

498. Wittiam Gascoyne, Leamington, “ D traps for water-closcts, &v.” 
11th February, 1873. 

662. Joun Humber and Georce Hawortn, Preston, ** Aqueous apparatus 
for producing vapour to promote the health of the workers.”—2lst 
February, 1873. 

709. Wittiam Henry Tuomas, New Cross, “ Preserving animal food, &c. 
—A communication from David Postle. 

1, Seagenees Joun Tasort, Sheffield, “‘ Bending and punching metal 
plates.” 

723. Ropert Srone, Liverpool, 

February, 1873. 

80). Frank Kiyper, Cambridge, “‘ Washing machines.”"—A comimuuni- 
cation from J. Sidney Kinder. 

807. Wittiam Lioyp Wise, Chandos-chambers, Adelphi, London, ‘‘ Air- 
gas apparatus.”—A coramunication from Hugo Juengling.—dth Mare/, 

73. 


26th 


“Artificial fuel, bricks, &c.”— 


15, ‘Fraxx Jaques, Brixton-road, Surrey, “Trade-mark labels.”—0th 
March, 1873. 

920. Tuomas Brack, Liverpool, “‘ Equilibrium berths or cabins for navi- 
gable vessels.”—13th March, 1873. 

964. Jonw Wricut, Leeds, “‘ Consuming smoke and economising fucl.”— 
15th March, 1873. 

1045. Georce Spencer, Cannon-street, London, and WaLter Mackers!: 
Smirn, Henniker Cottage, Chandos-road, Stratford, ‘* Lucomutive 
engines and carriages.”—2uth March, 1873. 

1081. Martin Tosiy, Leeds, “‘ Ventilating rooms.” 

1086. Henry Skoines, Argyle-street, King’s Cross, London, “ Gas."—21t 
March, 1873. 

1109. THomas ARTHUR Nie.p, Dukinfield, 
March, 1873. 

1134. Samvet Epwarps, Salford, Lancashire, *‘ 
for cutting grass.” 

1139. THomas McDonap, Kingston- “upon- -Hull, 
for seed crushing.”—z Uith March, 1873. 

1165. Jonw Wittiams, Chapel-hill Farm, near Bridgewater, 
animals.”—28th March, 1873. 

1173. Henry Preston Txorr, 
1873. 

1180. Joun Henry Jonsson, Lincoln’s-inn-fields, London, ‘* Magnets.” 
A communication from Hippolyte Fontaine. —31st March, 1373. 

1194. Robert SMELLIz, Portobello, N. B., and Joun Vance, Edinburgh, 
N.B., “‘Self-acting railway signals.” 
1203. Wituiam Mrrcuen L, Manchester, 
smiths’ fires, &c.”—Ist April, 1873. 
1242. Joun PULLMAN, jun., and JOuN Ricaarp Epmonps, Wouncersli, 

- Staking and grounding leather.” 

1244. ALFRED Tuomas, Gasworks, Alton, “Relieving gas retorts from 
pressure, &c.”—Srd April, 1873. 

1247. Joun Wirnerpen Hurst, Peckham, “ Life rafts.” 

1252. Wituram Luoyp Wise, Chandos-chambers, Adelphi, London, 
* Rotary pumps.”—A communication from Baron Gustave Greindl. 

1255. Jonn West, Maidstone, ** Gas.” 


“Fucl economisers.”—20ti 
Lawn mowers or machines 
“Wrappers or cnveluj« 
“ Feeding 
tk Marck, 


Elstree. ‘‘ Artificial fucl.”—2 


“Utilising the waste heat of 


1266. Fenner Bauton Taytorn, Newton-terrace, Westbourne-4rove, 
London, “ Sewing machines.”— 41 April, 1873. 
127%. Groner Berar, Cable-street, St. George-in-the-East, London, 


** Cigars 
1251. Grorce Leacn, Leeds, “ Winding gear, & 
1285. AnruuR WILLIAM Ets 3, Madeira Villas, 

waste products of ammoniacal liquor.” 

1291. Cuan es Epwiy Curris, Long-acre, London, “ Carriages with front 
bowed or other shaped front lights.” 
1204. WiLLiaM Bates, Dale Hall, Burslem, “‘ Securing the lids or covers of 

teapots, jugs, &c.” 

1301, Tuomas Common Brown and Georce ArTuur Bippve.t, Ipswich, 

“Steam engines and boilers.” 

1302. Henry Larkin, Theydon Gerdon, and Witiiam Warre, Thurlow 

road, Hampstead, a luon and steel.”"—8th April, 1873. 

1310. Tuomas James Surrn, Fleet-street, London, “ Steam boilers, &c.” 

) eee from Johann Christian Carsten Meyn.—vth April, 


—Tth April, 1873. 
Woodford, = Utilising the 


saa. ‘Das ip Bakken, Northflect, “ Artificial fucl.” 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications 
at the office of the Commissioners of Patents, within fourteen ¢ ays of its 
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ABSTRACTS OF SPECIFICATIONS. 
The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Ciass 1—PRIME MOVERS. 
eee. Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
3010. F. Preston, Huddersfeld, Yorkshire, “ Steam boilers.”—Datet 12th 
October, 1872. 

This invention consists, First, in having an air tube or tubes in the 
boiler, forming a direct passage for atmospheric air or gases to facilitate 
combustion. These air tubes are placed over or near to the bridge or 
over the flue at the end of the boiler. These air tubes are also applicable 
for reverberatury and other furnaces. Secondly, an improved air valve or 
damper for admitting the requisite amount of air into the air tubes. 


S. Moruts, London, “‘ Improvements in steam boilers.”—Dated 1th 





October, 1s72. 
The feed i is curried to the end of the furnace bars, and there 
continued into a coil, whence it is carried back to the front boiler. There 


is a brick arch and partitions instead of the ordinary bridge, and air is 
let in at the end of the grate. 
3068. J. M. Tremaux, Algiers, “ Piston packing.”—Dated 17th October, 1872. 

To carry out this invention a hollow ring of vulcanised india- rubber 
or other analogous material is employed ; the inner surface of the ring 
is perforated with holes correspunding with valve chambers in the 
piston. 

3084. A. BrapsHaw, fesingten, Lancashire, “ Diminishing or reducin? 
valves.” —Dated 18th October, 1872. 

The valve is enclosed and works within a suitable = to which the 
inventor admits steam, On the centre line of the spindle of the valve he 
places a piston or pistons; if two pistons are employed he varies their 
diameters so as to destroy the equilibrium, and so cause the valve to close 
when the desired pressure is secured. If two definite pressures are re- 
quired the pistons may readily be so proportioned as to dispense with 
weights, but if the required pressure is a varying one he then lenytheus 











nn er nr ner So 














274 


THE ENGINEER 





May 2, 1873. 








pa ap of the piston and valve and adds such weight as may be re- 
qu 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

= 2. Parkin, Liversedge, Yorkshire, ‘* Signalling.”—Dated 14th October, 


Upon a bedplate carrying a stud is mounted loosely a plate or wheel, 
and on the end of the said stud is fixed a bell. On the plate or wheel is 
another stud, on which is mounted a tumbler and the bell-hammer ; the 
said tumbler being held in position by one end of a spring, the other end 
thereof being secured to the said plate or wheel. To the bedplate is fixed 
a stud on which is mounted a catch lever held in position by a stop, also 
fixed to the bedplate. A series of lugs or projections are formed on the 
periphery or edge of the said disc for the purpose of attaching the signal 
chain or cords for signalling, which cord or chains may be in any desired 
direction or angle. 

7. Atkin, London, ‘‘ Construction of ships, d-c.”—Dated 15th October, 


72. 

The invention consists in forming a vessel in three separate parts, 
placed side by side and connected together by iron arches. Such vessel 
is arranged with a number of sliding keels, and is preferably propelled 
by means of screws and by air compressed in suitable bags, by the 
action of the waves or the motion of the vessel. This latter apparatus 
may also be used for ventilating ships and other vessels. 

3076. J. B, Durnu, Madrid, “ Balloon or aerial machine.”—Dated 18th 
October, 1872, 

This invention relates particularly to a combination of revolving screw 
or fan and of sails, the position of which may be shifted at will and 
the balloon be navigated like a wr, A that is to say, the balloon may be 
run before the wind or be made to lie close hauled and be tacked like a 
ship to reach its destination when the wind is con ° e sails are 
stayed to the yards of a mast rising from the bottom of the car, and to 
booms projecting from it, the car also carrying the shaft of the revolving 
fan or screw. The balloon is further provided with valves, self-acting, 
to prevent explosion, and worked by hand, to facilitate landing the 
balloon, an anchor or grappling iron of special construction aiding therein. 
3079. J. Lance, Lyneham, Wiltshire, ‘“* Doors and steps of railway carriages.” 

— Dated 18th October, 1872. 

The objects are to prevent passengers falling between the carriages and 
station platforms, and to preclude the possibility of thieves passing along 
the steps from carriage to carriage whilst the train is in motion. A 
horizontal plate is fixed below the door and moves with it. When the 
door is shut this plate lies under the carriage floor, and when the door is 
open the plate forms a step or temporary platform between the door and 
the station platform. The ordinary steps may be dispensed with. 

3090. J. Rocers, London, ‘‘Construction of roads.”—Dated 19th October 
1872. 

The construction of concrete, asphalte, wood, and iron in such manner 
«us to form a durable and substantial roadway or flooring affording secure 
fvothold for animals and way carriages traffic. 


3121. J. G. Lanouam, jun., and C. M. Owen, Uckyield, Sussex, “ Railway 
rolling stock.”—Dated 22nd October, 1872. 

The object of this invention is to enable the same rolling stock to travel 
with facility on railways of different gauges. The said invention is based 
upon an invention described in the specification of letters patent, No. 
11134, According to that invention two irs of wheels of similar 
diameter were applied to each — axle, and the outer pair ran on the 
broad gauge and the inner pair on the narrow gauge. This arrangement 
admitted of the same train of carriages passing from one gauge to 
another, but necessitated the formation of additional openings in the 
rails at age for the flanges of the additional wheels to pass through. 
According to the present invention four wheels are mounted on each 
axle, but the two outer wheels are so much larger in diameter than the 
two inner wheels that when the said outer wheels are running on the 
rails of the broad gauge the inner wheels shall be so elevated as to pass 


over any points or lines crossing the railway track. This avoids the 
necessity for making in the rails the additional openings hereinbefore 
referred to. The rails of the narrow gauge are laid at such a height above 


the permanent way as to _—- the outer wheels from touching it when 

the train is running on the said narrow gauge. 

u714. J. H. Conrs, Steinstrasse, Hanvburg, “ Brakes.” —Date! 7th December, 
1872. 

This consists of an a pecee which accumulates the power required to 
stup a carriage, and which enables the driver to use a part of this power 
to put the carriage into motion again. 

1394. H. 8S. CrEDERHOLM, and C. Pererson, New Charlton, Kent, “‘ Ships’ 
logs.” —Dated 17th April, 1873. 

This log consists of a wooden cylinder three inches in diameter, at the 
ends are uttached a propeller and wheelwork, the axle of the former 
having a crank at its end to form an eccentrical motion and work a con- 
necting rod fixed on a balance, this latter acts upon two others, and 
connected by two copper wires communicating the motion to the wheel- 
work though a ratchet wheel. This wheelwork consists of five wheels, 
three are for indicating thé knots as on ordinary logs, and two for regu- 
lating motion if required, and working by friction, and is adjusted by 
moving a screw, by which the main wheel revolves. The log is fixed to 
the vessel as follows : a tube of iron or copper is placed vertically about 
two feet from the keel fore or aft with hole through the bottom corre- 
sponding with tube to allow the water to pass to a level, the length of 
tuve depending upon the depth of the ship, and protected by a cover of 
iron or wood. The log has at the upper end a ring adjustable to get the 
propeller into working order and for regulation, and a spring to keep the 
same safe from damage. 


Class 3,—FABRICS, 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

3011. W. O. Pootry and J. McDine, Manchester, ‘‘ Preparing cotton, &c.”— 

Dated 12th October, 1872. 

This invention is particularly applicable to blowers and scutchers, and 
other similar machines for cleaning cotton, and for winding the fleece up in 
the form of a | ; this invention is, however, applicabl hi in 
which a lapis formed. This invention consists in removing the bar or 
roller from the lap, and introducing the lap rod by machinery in order to 
economise manual labour and to prevent waste. 

3018. G. Smitu and J. Lewry, Preston, Lancashire, ‘‘ Self-acting nose pegs 

used in mules for spinning.” —Dated 14th October, 1872. 

The novelty of this invention consists in applying a self-acting motion 
to the existing nose peg, whereby the attention of the minder to such 
part of the mule is not required, and that by applying such any consistency 
of hardness of nose can be attained at little cost. 

3025, J. Evce and H. B. ArunpeL, Manchester, “ Preparing cotton, &c.”— 

Dated 14th Oclober, 1872. 

In slabbing, roving, and intermediate frames and other machines of the 
same description, a swing vibrating between the driving shaft and the 
—s rail is employed, and as this swing moves up and down the 
driving wheels rollin their axes and cause an uneven winding. Now 
this invention consists in so arranging the driving wheels that this 
rolling is avoided, and a F - sacagy uniform winding is obtained. The 
bobbins, instead of being driven by skew wheels, wind two horizontal 
shafts as usual; oe now drive by one horizontal shaft, bevel pinions, and 
spur wheels, thus dispensing entirely with skew gearing. 


3036. R. Taycor, and M. Duckers, Lancashire, ‘ Looms.”—Dated 15th 
October, 1872. 

This invention relates to the construction of an improved shuttle-box 
motion for actuating what are known as “drop boxes” looms 
employed for weaving checks or in other looms wherein two or more 
shuttles are employed. 


3045. W. W. Symineron, Halstead, Essex, ‘‘ Power looms.”—Dated 15th 
October, 1872. 

This invention relates especially to power looms to be employed for 
weaving manilla, horschair, and other similar fibres, and consists, First, 
of several arrangements of levers for giving the n reciprocatory 
motions to the needle by which the fibres constituting the weft are sepa- 
rately carried between the warp threads. Also in furnishing such needle 
with a spring hook capable of adjustment by means of a set screw, The 

bre, after being carried by the needle between the warp threads to the 
other side of the cloth, is disengaged from the hook on the said needle by 
« releasing lever actuated by a double cam on the driving shaft, on which 
are also keyed two double cams, which actuate the reed. The ness 
of the loom co of seven “lames,” two for the selvage and five for 
the “‘ work,” the said “ lames” being raised and lowered as required by 
means of levers actuated by seven cams on the dri shaft. The sinkers 
with which the “lames” are weighted are attached to cords which pass 

around pulleys working loosely on a horizontal shaft. 
3046. J. McNavcur and W. McNavont, jun., Rochdale, Lancashire, 
— Sor scouring and washing wool, &e.”—Dated 16ti October, 

72. 

This invention consists, First, in arranging ordinary scouring and wool 
washing machines so that they may be made tu bend or double as re- 
quired, so as to work in a smaller room than is necessary for the 
machine, Secondly, in making the holes in the plate for the curved re- 








taining-prongs used in wool-washing machines, so as to fit the curve of 
the entirely through the plate, instead of countersinking the holes 
as 


3070. T. Cotesy, Munchester, “ Reeling and iieing up skeins of thread or 


yarn.” —Dated 17th October, 1872. 
This invention consists in dividing the reeling machines into sections 
each of which is driven by band m or otherwise, and 


, or 
can be stopped independently of the rest of the machine ; in sup- 
porting the swift of each section on fixed centres ; also in apparatus for 
separating the leas, and for inserting the tieing up bands; also in the 
a gaa of a self-acting stop motion to stop the swift when a yarn 
reaks, 
3085. J. Buttoucn, Accrington, Lancashire, “‘ Obtaining and circulating 
heat.” — Dated 18th October, 1872. 

Near to the rear end of the boiler the inventor constructs a “‘ heating 
chamber,” which forms a portion of the ordinary flue, which chamber, 
like the rest of the flue, is charged with heat and gases. Within this 
heating chamber he a pipe or series of pipes, one end thereof 
being carried outside chamber, and the other end is secured to the 
casing of an exhaust fan. The air or fluid passed through the 
series of pipes becomes heated, and is utilised as described in 
visional specification. 

3098. H. L. Moret and G. A. M. Risoutet, Lyons, France, “ Velvet.”— 
Dated 19th October, 1872. 

This invention relates to the manufacture of velvets, eaten, and similar 
fabrics formed of two pieces and cut in the middle to form the pile; and 
msists in making the pile from the weft threads instead of the warp 


ipe or 
e pro- 


col 
threads, by means of improved arrangement and apparatus. 


Class 4.-AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
wer C. BaMuett, Yorkshire, “‘ Mowing machines.”—Dated 15th October, 


The object of the First part of this invention is to increase the width of 
the reaping cut in combined reaping and mowing machines The inven- 
tion consists mainly in making the knife-bar long enough to hold one 
more cutting section than is required for mowing, and in forming with 
the reaping shoe an additional finger. The invention further consists in 
constructing the framework of the hines in an imp’ d manner, 
with a novel combination of the “‘ sun and planet” gearing. The frame- 
work is made in two parts bolted together so as to form an oil-tight case, 
having a long boss on each side of it, through which the main axle (on 
which the travelling wheels are mounted) works. 


3107. E, B. Etrncton and J. L. ANDERSON, Chester, “ Storing of grain and 
seed,” —Dated 22nd October, 1872. 

This invention relates to the use of spouts mounted so that they can 
revolve, which are swung into any desired attitude for the purpose of 
facilitating the warehousing of in or seed, by directing it from 
elevators, or other sources of supply, on to creepers or travelling bands, 
or on to warehouse floors, or into shoots. 

1352. G. Hasevtine, London, ‘Clipping or shearing animals.”—A com 
munication.—Dated 14th April, 1873. 

This invention relates to mechanism for cutting or shearing the hair or 
wool of animals, and also to mechanism for communicating power to the 
cutters, It consists mainly, First, in the combination of a comb having a 
central steady pin rigidly attached thereto, with a drum or socket disc 
carrying the upper cutter and the handle. Secondly, in the means by 
which an adjustable e ic p e of the cutter st the comb is at 
all times obtained. Thirdly, in the combination of a pin loosely held in 
the socket disc of the upper cutter, with an opera’ crank for com- 
municating reciprocating motion. Fourthly, in details of construction 
relating to the mechanism for communicating power to the cutters 
whereby a more perfect machine is produced at a less cost than would be 
otherwise practicable. Fifthly, in the combination of parts in a ding 
machine, whereby the cutter to be und and the grinding wheel are 
revolved in opposite directions, and the necessary adjustments are made 
to bring the surface to be ground up to the grinding wheel, and to move 
it : the face of the wheel so that every part may be accurately 
ground, 











Class 5.—BUILDING. 
Including Brick and Tile Maehines, Bricks, Tiles, Drain Ptpes, 
and House Fittings, Warming, Ventilating, dc. 
3024. R. 8. Moss and W. J. Cricuton, Manchester, “‘ Blinds and shutters for 
shop fronts, dc.”-—Dated 4th October, 1872. 

This invention consists in raising and lowering the sheets or plates of 
metal or other material of which the blinds or shutters are composed, b: 
screws acting on nuts, the said screws being connected by a cross shaft 
and bevel bearing. The plates may aleo be acted upon by endless chains 
or other equivalents, 

2042. J. Sims and C. Hotmes, London, “ Heating conservatories, places’ of 
worship, &c.”—Dated 15th October, 1872. 

The improvement is that the coils and boiler of the apparatus are made 
of sheet iron. 

3049, H. TuaBy, Woodville, Leicester, ‘Kilns for burning bricks, dc.”— 
Dated 16th October, 1872. 

This invention relates to improvements in down draft kilns for drying 
and burning bricks, tiles, sanitary pipes, and pottery ware, and consists 
in a peculiar arrangement of flues or passages and dampers, in combina- 
tion with perforated partition walls, whereby the heat from one chamber 
. conducted directly to the adjoining chamber for the purpose of heating 

he same, 

3073. W. H. AsHweLL, Ingleton, Yorkshire, “‘ Drying and burning bricks 
and tiles,” —Dated 17th October, 1872. 

This provisional specification describes a combination of kilns, drying 
chambers or sheds, and steam boilers. The waste heat from the kilns 
heats the drying chambers and also the boilers. 

3082. A. Sweet, London, “ Water waste preventing apparatus.”—Dated 18th 
October, 1872. 

In — able to measure and limit the quantity of water used at each 
flush, and still retain the full pressure as on the main in the water 
ejected us if no waste-preventing apparatus intervened. 

3317. H. N. Bonnevitie, London, “‘ Furnaces for burning lime, dc.” —A com- 
munication, — Dated 8th November, 1872. 

This invention consists of the useful application of the outer air or 
of heated air; the mote complete distribution and dissemination of the 
combustible ; the more ect combustion of the fuel; the means of 
employing grates or gratings both for the introduction of hot or cold air ; 
the application of a single canal for feeding the grates and giving off the 
products of combustion, and the utilisation of the heat derived from 
compartments in which the burning or baking is operated for any suitable 
industrial purpose 








Class 6.—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
3065. W. Morcan-Browy, London, ‘‘ Breech-loading ordnance and cartridges.” 

—A communication. —Dated 17th October, 1872. 

This invention consists in an arrangement of a sliding transverse 
breech-block inserted horizontally and locked by the rotation of a handle ; 
to a modification of the same inserte’ vertically and worked by the 
elevation and depression of the a on its trunnions; to a modification 
in which the breech bolt enters from the rear and by rotation brings frac- 
tional shoulders to resist the charge, the cartridge being inserted through 
a mortice hole in the side of the breech ;.and to metallic cartridges 
adapted to the same. 

1348. H. A. Bonnevitie, London, “ Fire-arms, d&c.”— A communication.— 
Dated 14th April, 1878. 

This invention consists in making the envelope, percussion cap, powder 
case, and the base of combustible cartri and other war or hunting 
projectiles or pyrotechnical pieces, cases, or boxes, with goldbeater’s skin, 
gut, b r of sheep, ox, , or other animals in eral, dipped in the 
collodion, so that they may during several days moistened or even 
immersed into the water without injury. 





Class 7.—FURNITURE AND CLOTHING, 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

3019. E. B. Gow.anp, London, “‘ Pianofortes.”—Dated 14th October, 1872. 
The object of the invention is to obtain improved ton, also greater 
resonance or prolongation of vibration with increased volume and purity. 


For this purpose the wrest bridge is formed so that a bar 
u herewith is brought to bear on wives near to the foqp bearing 
surface of them as the wires pass over that bridge, say, to about three- 








one inch at the treble to double or more than that depth at the bass, but 

these dimensions be varied. The breadth of the base of the bridge 

i also as it i in height from the sounding 

3043. W. R. Lake, London, “Chairs."—A communication.—Dated 15th 
October, 1872. 

This invention relates to a rest or ogous arranged upon or within the 
—— framework or leg portion of a chair, so that it can be enclosed 
by the said framework or drawn out fromthe same. This rest or support 
is intended for the legs of the occupant of the chair. 

3053. N. Witson, London, “‘ Sewing machines.”—Dated 16th October, 1872. 

Simplifying this construction by a new arrangement for giving direct 
motion to the needle arm by means of an eccentric on the driving shaft, 
enabling the machine to be constructed without intervention of the usual 
needle slide, and yet to operate with a straight needle. 

3055. G. CLarke, London, “ Boots and shoes.”—Dated 16th October, 1872. 

As to the First improvement, the novelty of this invention consists in 
fixing pieces of metal, which the inventor denominates as plugs, in the 
leather or other material of which the soles or heels of shoes and boots 
are le, in such manner that the said plugs of metal shall be securely 
imbedded in and pay ee with such leather or other material, and 
thereby increase the durability of the sole or heel, being applied as 
in the specification. As to the Second improvement, the 
novelty consists in fi an outer circular heel to the inner heel with 
screws placed near the ference thereof at equal distances from 
each other, so that when the wearing surface of such outer heel is worn 
down it may, by taking out the screws, be removed, and shifted to the 
right or left, and replaced and fastened with the screws in its new posi- 
tion, thereby presenting another of the circumference of the heel as 
the wearing surface, and prol g the wear of such heel. As to the 
Third improvement, the novelty consists in forming the uppers of shoes 
or boots of two pieces of leather fastened by stitching or otherwise to a 
band (extending from the toes to the instep or ankle) of some elastic and 
waterproof ma as india-rubber or india-rubber cloth, between such 
two pieces of leather, the effect of this arran, 
city to the upper across the foot, and allow the upper to expand or con- 
tract as the foot may increase or diminish in bulk, or the leather may 
shrink or stretch, and thus maintain a good fit, at the same time facili- 
tating the drawing the shoes or boots on or off. 

3059. G. P. Dopar, London, ‘‘ Hand-warmer or muff.”"—A communication. 
—Dated 17th October, 1872. , 

Thissaid invention relates to a warmer made of vulcanised india-rubber 
or other suitable material in the form of a cylindrical or pully cylin- 
drical bag or envelope, which is filled with hot air or hot water and placed 
inside an ordinary muff, or used as a substitute for the same. 

4075. G. Fourquier and O. Triquet, Paris, ‘‘ Umbrellas.”—Dated lith 
ng 





tober, 1872. 

This invention relates to an improved socket to which the branches of 
the umbrella are articulated, the object being the protection of the 
material covering the umbrella from friction against the salient of 
the branches at this point. The socket is provided with a movable cup 
sliding on the socket in the following manner :—When the umbrella is 
not in use the cup descends and covers the rough and truding part 
bearing the branches, and when the umbrella is opened and held aloft 
the cup descends, leaving free play to the branches for their expansion. 
A pin or rest determines the play of the cup, this pin being soldered on 
the socket at the required distance. 


3081. T. Hoapiey, Reading, Berkshire, ‘‘ Lamps.”—Dated 18th October, 
1872. 


This provisional sp describes applying a spring to the ordinary 
pinion arrangement used for moving the flat wicks of lamps up or down 
in order that the pinion may bear equally upon the wick whether it be a 
thick or a thin one. 

3083. K. Roprnson, London, ‘‘ Muff-warmer for ladies’ use.”—Dated 18th 
October, 1872. 

This invention consists in forming a double lining or casing of vul- 
canised india-rubber to contain hot water ; said arrangement either to 
= in a muff or, if covered with suitable material, may be used in licu 

ereof. 

3088. J. Kenyon, Blackburn, Lancashire, “‘ Collecting and separating ashes 
and cinders.” —Dated 19th October, 1872. 

This apparatus consists of two , the lower one being a vesse] or 
ash pan, which occupies the space under the —— to receive the fine 
ashes, which are riddled through the perforated bottom of the upper 
part of the apparatus ; this upper part has a front and two sides, and it is 
open at the back. 

1380. S. H. Hopces, Lynn, Essex, and H. F, Waeever, Boston, U.S., 
* Boots and shoes.” —Dated 16th April, 1873. 

The more important features of these improvements consist mainly in 
the adoption of an upright rotary disc or carrier pivoted horizontally to a 
standard, which in turn is pivoted vertically within a post or column, 
constituting the main feat of the bine frame. Alsoin an original 
construction of jack, whereby the pep Bee employing a great number 
of lasts and of inserting a last within a boot or shoe prior to applying 
the latter to the machine is avoided, There are also various improve- 
ments in detail. 


ni ficati, 











Class 8.-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 

2008. W. Ferrie, Airdrie, Lanarkshire, N.B., ‘‘ Gases.” —Dated 12th Getober, 

872. 


‘ 

The First part of the invention consists in arranging scrapers inside the 
pipes, ducts, or passages through which the gases pass, such scrapers being 
worked continuously or intermittently by means of steam engines. It is 
also preferred to heat the gases so that the condensation of a may 
be prevented. In applying the combustible gases for heating, puddling, or 
other reverberatory furnaces, flues are constructed eath the 
reverberatory chamber, such flues being ae in vertical sets 
beside each other, whilst each flue is led horizontally forwards and back- 
wards in forming a vertical set of whatever depth or number of traverses 
may be found desirable in practice. The heat of the exhaust gases will 
be to some extent communicated threugh the sides of the flues to the 
combustible gas and to the air. To still further heat the air, other flues 
are provided on the outer sides of the air flues, and into these flues 
portions of the combustible gases are admitted and are ignited. 

3017. N. Bickrorp, Exmouth, Devonshire, ‘‘ Manufacture of soap.”—Dated 
14th October, 1872. 

This invention consists in adding to soap, made in the usual way Wy 
alkalies, a very finely levigated powder or a solution of French chalk 
(creta gallica). 

3028. H. Y. D. Scott, London, “ Treatment of sewage.”—Dated 14th October, 
1872. 


The First part of this invention (having reference to the clarification 
of sewage only) relates to the method of supplying the lime to the 
sewage for the purpose of —— by the lime process, the main 
object being to economise labour and effect the purpose by mechanical 
means. The Second part of the invention consists in treating the sludge 
after its separation from the sewage water, whether by straining, 
subsidence, or precipitation by a process in which a stirring movement or 
agitating of the particles is combined with pressure and filtration. 

3082. J. Harcraves and T. Rosinson, Lancashire, ‘ Treating sulphides.”— 
ted 15th October, 1872. 

Sulphides of iron and manganese, or either of cena et pena by 
deoxidising a mixture of these metals, or either of them, with sulphates 
of soda and potash, or either of them, are reacted upon by hydrochloric 
acid either in the gaseous state or in solution in suitabl bers or 
vessels, and chloride of iron and manganese, or either of them, thereby 
produced. When in the production of chlorides as above it is desired to 
produce —- of hydrogen the inventors add the hydrochloric acid to 
non-oxidised sulphides of iron, and manganese, or either of them. When 
they wish to obtain sulphur they takes sulphide of iron and om. 
or bono of them, after they have been exposed to the air so as to e 
oxidise 
3040. P. Maccattum, Dunfermline, Fifeshire, N.B., “ Artificial fuel.”— 

Dated 15th October, 1872. 

The feature of novelty which constitutes this invention is, the com- 
pourfding together, in a pug-mill or otherwise, of decayed mould, coal- 
dross, and gasworks refuse, and the forming of the same into blocks for 
fuel as a substitute for coal. 

3041. J. Sreet, Glasgow, N.B., ‘Cooling liquids.”—Dated 15th Octever, 
1872. 





The feature of novelty which constitutes this invention is, the arrange- 
ment of machinery for cooling wort and water in breweries and other 
situations, based upon the principle of ucing a low temperature by 
the expansion of com! air from which the heat has previously been 
abstracted. 


3052. J. HARGREAVES and T. Roprnson, Widnes, Lancashire, “ Sulphates of 
soda Dated 16th October, 1872. 
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facilitate the disc 


the any 
with two or more doors, ge + FY 
employ a gangs of men. 
atte of 6 


presen ids are employed, they rest the 
ee ass: om yithdrawal of these movable pillars the 

bar or supporters are allowed to fall; the contents are thereby easily 
reached. Pourthly, to construct manufacturing plant economically, and 
to provide means whereby such plant can be extended at small cost, and 
also repaired without disturbing general working they place the series of 
conv chambers in a line and dispose the sulphurous acid and gas 
flue along one side of the line, and the circulating gas flue along the 


of sulphate from converting chambers, the 
ient position and construct them eac! 





P 





posite side. The said ting gas and sulphurous acid flues are 
provided with lute holes opposite each chamber to receive the ends of 
movable other ends of the syphons 


—— nding holes for the 
are formed in the tops of the chambers. Fifthly, to provide proper flue 
space over each converting chamber by durable appliances capable of 
preventing radiation of heat, they employ instead of a brick arch a metal 
covering plate or piece ; made to rest or be supported over the top 
of the aeshen, and salt is placed thereon. In practice they er that 
the distance between the top of the cylinder and the covering plate should 
be about ten inches. The said plate or piece has, as will be obvious, holes 
to receive the salt feed —. Sixthly, to provide means for cooling the 
converting chamber, when such b y from 1 on 
the part of workmen or from excessive development of heat during re- 
action, they construct air passages | from the atmosphere into the 
8 between the covering — and the cylinder cover that the air may 
p met over the top and downwards around the chamber. Seventhly, 
as means for constructing large converting iron chambe ically, 
and also for facilitating transport they construct them each in ents so 
formed with corresponding es that they dovetail or hook one into the 
other. So constructed a new segment can be addedatany part. Eighthly, 
to construct the brickwork of converting chambers economically, and to 
prevent loss of heat by radiation they build a thin brick wall around and 
at a short distance from each chamber. Between the said brick wall and 
another outer brick wall they placeany cuventenbnencontuctengmetertel, 
such as a mixture of clay and ashes. Ninthly, to ensure stability of the 
outer enclosing brick wall of converting chambers they build fiat metal 
plates therein and employ vertical stays and cross ties to bind and secure 
the whole. Tenthly, to dispense with the labour of shifting the movable 
flue after a converting chamber has been newly charged they construct a 
flue to each chamber within the enclosing brickwork and employ a 
movable metal plate or door to close the outlet from the chamber which 
is for the time being the last of the series. Eleventhly, to remove the 

remaining in a chamber after conversion has taken place, and pre- 
vent their escape into the atmosphere they connect a movable syphon or 
oped with another chamber or with a flue to conduct the said 











ases to 


e condensing apparatus. Twelfthly, to ensure that there is no leakage 
of gas past the viives they dispense with the fixed ~_ > and employ 
ie P' 





movable necks or syphons to connect e 
acid flue and also to each other. Thirteenthly, to provide means whereby 
the sulphurous acid or the circulating on may be heated and the undue 
heating of the converting chambers thereby avoided, they construct the 
flues with » around or in contact with them, and into these spaces 
they admit heating gases. Fourteenthly, to evenly charge a convertin; 
chamber with salt they construct a top with two or more courses of fee 
holes. Fifteenthly, to render durable the steam jet nozzles and the throats 
through which the hydrochloric acid and other gases are forced they con- 
struct such nozzles and throats of glass or earthenware. By throats they 
mean constricted passages, through which the gases are caused to flow by 
the action of a jet of steam. 





Class 9.-_ELECTRICITY.—None. 


Class 10.—_MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
3015. H, Cuancetior, Birmingham, ‘‘ Hinges, &c.”—Dated 12th October 
1872. 


This invention consists of machinery for forming or finishing the slots 
or openings in the knucktles of the flaps of hinges, and also for drilling 
the holes in the knuckles for the joint pin. The said machinery may, 
however, be used for slotting and drilling other articles. The machine 
for slotting the flaps of hinges consists essentially of a pair of rotating 
files or cutters, under which a travelling bed or table carrying a series of 
packed hinge flaps slowly passes. The hinge flaps are thereby brought 
under the operation of the rotating files or cutters, and the sluts or open- 

in the knuckles formed, dressed, or finished. The machine for 
drilling the hole in the knuckles of hinge flaps consists essentiully of a 
vertical drill point upwards, and a bed or holder fixed to a vertical slide, 
in which the flaps to be drilled are secured. The said slide, by a descend- 
ing motion, carries the knuckles of a hinge, the flaps of which have been 
fitted together against the rotating drill, anda hole is thereby drilled 
through the knuckles of the two flaps at one operation. 
3020. J. O. Spon, London, ‘* Advertising, &c.”—Dated 14th October, 1872. 

The object of the invention is to produce attractive changes in effect or 

tion adapted to advertising and other uses, by employing a 
moving in relation to another or other surfaces open 
in parts of each, so that their relative mo ts may prod the 
desired changeable effects. These movements are obtained by the heat 
of a gas or other burner, producing a current of air to act on a wheel 
with inclined arms, with pins or teeth to act on other pins or teeth, or 
by other current of air or vapour, or by other motive power, or the wheel 
of vanes may be connected direct to a cylinder acting in like manner in 
relation to a stationary surface, with the effects desired cut in each in 
due relation. 
1233. W. MorGcan-Brown, London, “ Granulating machine.”—A communi- 
cation.— Dated 8rd April, 1873. 

The claim to this complete specification is for the improved granulating 
apparatus constructed and operated substantially as described. 

1298. W. SHaw, Hollister, Monterey county, California, U.S., “‘ Printing 
types.” —Dated 8th April, 1873. 

This invention consists in the employment of a mould for casting the 
type with a double body—that is, making a portion of the body nearest 
the letter narrower than the remainder by cutting away one side. A 
notch is made at the lower end of this narrow portion, so that when the 
type are set up there will be a narrow channel leading down between 
each line of type, and by means of a small hook, which can be introduced 
and catch in the notch, any particular type or part of a line can be easily 
withdrawn without disturbing the remaining ones or muarring the type 
withdrawn. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On CHANGE IN BIRMINGHAM YESTERDAY: The effect of the high 
prices : Very little business doing—WHAT IS NECESSARY TO BRING 
DOWN THE PRICE OF IRON: Zhe probabilitics—EXPORTING TAP 
CINDER TO SOUTH WALES—THE EXTRAORDINARY RISE IN THE 
VALUE OF FUEL: A striking illustration—AS TO COAL BETWEEN 
STAFFORDSHIRE AND WARWICKSHIRE: Further indications at 
the Sandwell sinkings—THE BUSINESS DOING IN THE GENERAL 
INDUSTRIES : The branches specified—VALUABLE SAFE FOR THE 
COMMISSIONERS OF THE INTERNATIONAL EXHIBITION — THE 
METAL MARKET IN APRIL: Steel, copper, yellow metal, tin plates, 
lead—A PAPER ON COLLIERY WINDING ENGINES. 

VERY little business was done on ’Change to-day (Thursday) in 

Birmi . The high prices have brought back stagnation, so 

far as it relates to new business. Neither pigs nor finished iron 

are going off at current rates. Upon every hand there seems to be 
an impression that fuel is coming down, and that that reduction 
will result in easing the quotations for iron. At present, however, 
the collieries have as much to do as they can accomplish in the 
time that the men will work, and they give no room to anticipate 
sensible relief, The evidence given before the coal committee by 
Mr. E. Fisher Smith is confirmed by the experience of other colliery 
proprietors and managers; the demand and the output are now pretty 
equal. There must soon, however, be an alteration in favour of the 
consumer, for the non-arrival of new orders at the ironworks will 
make itself felt at the collieries. Prices of iron were strong to- 
day for all first-class samples, but second and third-class iron was 
somewhat in favour of buyers. Leading establishments, at which 
finished iron is produced, report themselves as supplied 
with orders to the close of the quarter. Merchants continue their 
efforts to induce the proprietors of mills and forges to abate their 
demands. It was this afternoon intimated, amongst other reasons, 
that there are makers of iron who are content to deliver not only 
the orders they some time ago received at prices much under the 
current quotations, but also to add to the quantities. That this 
should_be the case at 2 time when some others decline to give way 








at all is read as indicating the near approach of the time when 
the resolute will also have to yield. Not much progress was, 
however, made in respect of iron of the first quality, which con- 
tinued firm at last quotations. There is, however, a wider differ- 
ence now than at any time in our experience, between the prices 
asked for the lowest qualities and t demanded for the best 
kinds of finished iron. But in the present state of the market it 
is scarcely fair to pa the rates at which it has reached us, some 
iron is now being delivered to middlemen. 


with the value of the plates. If tinplates had gone up with sheet 
iron, then they ought to have been about 1s. 6d. per box higher 
than they are now. The current rates are not so strong as were 
the rates of a twelvemonth ago in other than best charcoal quali- 
ties. There is a fair t of busi being done on home 
account, but there is a decided falling off in the trade with the 
United States. "This in great part accounts for the current prices. 
Lead t the position which it had acquired last month. 
Between the prices to-day and those of a month ago there is 








A new business has sprung up with South Wales. The blast | hardly a fractional difference. The metal is, however, £3 to £4 


furnace proprietors of that part of the kingdom are competing 
with the firms of the same class here for the tap cinder from the 
forges, and the Welsh firms are outbidding those of Staffordshire, 
and are securing much of the product offered in the market. 
During the meeting on Monday, in Wolverhampton, of the 


dearer than a twelvemonth since; whilst red lead is dearer by 
| £410s. A good trade has been done in the month with the Con 
tinent generally, and with Russia particularly. 

“ Colliery Winding Engines” was the subject of a paper read 
Monday, at the meeting of the South Midland Engineers, at 





| ou 


South Midland Institute of Mining Engineers there was an indica- | Wolverhampton, by Mr. S. Watkins, engineer, of that borough. 
tion of the benefits which colliery proprietors have experienced | The paper was one of considerable merit, and it was illustrated 


from the recent ~— difference in favour of demand over produc- 
tion. It transpired that whereas a short time 

sible to get rid of slack coal at 6d. a ton delivered into boats, and 
it had to be left down the pit, whilst in other cases thousands of 


with numerous diagrams, and a large drawing of a horizontal con- 


ago it was impos- | densing engine made by Messrs. Nolet and Co., engineers, of Ghent,. 


| similar to that illustrated in Tue Encivger of the 20th ult. 
This engine, he said, set forth most of the advantages he had men- 


tons were burnt to get rid of it, the same class of property is now | tioned as to begained from the useof horizontal engines, aclass which 


realising in some instances 5s, 6d. a ton. 
The probability of the existence of coal measures on the un- 
proved ground upon the borders of Staffordshire and Worcester- 


| hestronglyrecommended. He held that the mostimportant requisites 
of the colliery winding engine were that it should be self-contained ; 
| the centre of gravity should be as low as possible ; the building 


shire has been greatly strengthened by the discovery on Tuesday | should be light and cheap, as it might be more or less of a tem- 
| porary character ; to obtain stability of structure the pull and 


of a seam of coal belonging to the ** Black Ring,” or 2ft, seam, 
at the Sandwell Park sinkings at West Bromwich, At a 
depth of about thirty-five yards below where the 6in. seam of coal 
was found, and at a total depth of 234 yards, the men have come 
mand an llin. seam of coal of good quality and strength, which 
places it beyond question that the 2ft. seam is close at hand. 
Underlying the thin coal in the usual geological order should be 
found the fire-clay and ironstone strata, and beneath these the 
brooch coal. It is confidently believed that the brooch coal will 
be come upon at a further depth of about forty yards. The thick 
coal, which is the great object of the experiments, is believed to 
be not less than 100 yards Siow the present sinkings. 

A fair average amount of business has been done at the hard- 
ware manufactories in the past fortnight. It cannot be said that 








the profits are as large as they ought to be, considering the high | 
current price of iron; but, inasmuch as most manufacturers who | 


work up that metal purchased before prices attained their present 
height, there is no great room for complaint even on that score. 


The orders that have come in during the month, whilst they have | 
not been for large quantities, still have been required to be exe- 

cuted immediately. This is fairly read by the manufacturers as | 
| THE MINERS AND THEIR WAGES. 


implying that consumers’ stocks are very low, and that therefore 
there must be a good continuous inquiry. 

Trade in japan wares is brisk. A capital business is just now 
being done in travelling boxes, not a bad trade in baths, and a 
moderate trade in toilet sets. The manufacturers are courting 
business by giving their customers the benefit of their earlier pur- 
chases of sheet iron. Sheets of a quality largely used by japanners 
are now quoted at £27. These figures did not prevail last year 
three months later on than now. There must have been very 
little business done at that time on these terms, and they fell early 
in December to about £20 10s., quickly, however, to rise again. It 
may be inferred that there were few japanners who did not purchase 
when sheets had attained the lower figure just quoted. The iron 
that most of the japanners are now using is assumed to be the 
iron that was bought at that lower figure. Two years ago sheets 
which the japanners use were £12 10s. a ton, and they had been at 
that figure for some time. Aithough prices of iron have risen 








100 per cent., yet japanners have not advanced their quotations to 
more than about 30 per cent. 


thrust of the engine should be in the line of the main structure 
thereof ; the engine should be as light and portable as possible 
consistently with strength ; friction and wear occasioned by 
cumbrous and complex a should be ‘as compact and 
accessible as possible, so that might be under the eye of the 
tenter ; and, lastly, the valve gearing should be as simple and easy 
to handle, and so arranged as to give variable expansion. No 
engine, as far as he was able to judge, completely meets the first 
seven requirements, excepting the direct-acting horizontal engine ; 
and no valve-gearing would, te thought, so completely meet the 
eighth requirement as the link-motion with reversing eccentrics. 





WOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

BUSINESS ON THE MANCHESTER EXCHANGE—THE IRON MANU 
FACTURING DISTRICTS AND THE PROSPECTS FOR THE SUMMER— 
PARTIAL STOPPAGE OF OVERTIME IN THE WARRINGTON DISTRICT 
—THE SUPPLY OF COAL AND THE PROSPECT OF REDUCED PRICES— 


ALTHOUGH there was a very fair attendance on the Manchester 
Exchange on Tuesday, the iron market was again dull. The fal! 
in the Scotch market seemed to have made eonsumers of pig iron 
more ‘cautious than usual, and as high prices were asked, only 
such orders as must of necessity be placed were given out. 
Middlesbrough iron was firm, and prices ranged from 12k. to 130s. 
for No. 3, delivered in this district. In manufactured iron, 
makers seemed to be rather more keen of securing engagements 
than of late, and although there is no quotable alteration in prices, 
some needy manufacturers are willing to accept 10s. under the 
current rates rather than lose orders. The current quotations for 
bars remain at about £14 to £14 10s., but buyers with first-class 
specifications can place orders on easier terms. 

There is again a little improvement to notice in the export 
demand, and several orders have during the week been received 
for bars and rails. There are also a number of other in- 
quiries afloat, and there is little doubt that on a reduction in 


| prices, there will be a considerable amount of animation in the 


Notwithstanding the high price of iron, a fair amount of | iron trade during the summer. 


business is being done by the galvanisers chiefly on account of 


There are as yet no complaints from the iron manufacturing 


sheets, both corrugated and plain. In this branch, however, as | districts of any appreciable slackness, either in South West, or 
also in respect of the japanners, there are few galvanisers who are | North West Lancashire generally, Although fresh orders are not 


giving any orders out at the high prices now required by the lead- | 
ing ironmasters. 


numerous, the new work is, with the heavy engagements pre 


| viously entered into, sufficient to keep the ironmasters well em 


Makers of hollow wares are generally well employed on orders | ployed. During the past month some good orders for bars have 
some time ago received. These, together with the numerous small | ‘ 
specifications still arriving, enable most of the hands to be kept on | they are actively engaged. 


full time. 
The men employed in the making of bedsteads are supplied 


stantial and flimsy, has been experiencing an average season demand 
as to the superior qualities. The commoner kinds are suffering on 
account of the dearness of the material. 


with full work at the leading establishments. Fencing, both sub- | 


been received at the rolling mills in South West Lancashire, and 


In the Warrington district the forges have been working night 


| and day completing contracts, but the men have just given notice 


that they will not resume work on Mondays until the evening, 
instead of at 12 o’clock on Sunday nights as heretofore. By thie 
step, which sacrifices one-sixth of the week, some of the manufac- 
turers are placed in rather a serious position with regard to their 


A good business is being done in nearly all the departments of | heavy contracts on hand. 


the brass working trade. All steam fittings, alike for stationary | 
and locomotive and marine purposes, are selling well. 

The place which was occupied last year at the International 
Exhibition by the Chatwood safe will this year be filled by a 
specimen of the new safe, for which there is a great demand in 
Birmingham, and that has had given to it the designation of 
**Sicker ” (or sure) safe. The safe is the invention of Mr. J. F. 
Elwell, of the Vulcan Works, Glover-street, Birmingham, and its 
leading peculiarity is that it shoots many bolts all round into iron 
lugs fixed in the fabric of the safe, and secures for them a double 

ip. The safe was on view in Birmingham on Tuesday and 
Wednesday at the agricultural implement warehouse of Mr. W. P. 
Peters, in Carr’s-lane. It is a fine example of what can be done 
in safes. It is Oft. high, 2ft. Sin. wide, and 2ft. 6in. deep. 
It is made of best Staffordshire boiler plates, intersected 
with chilled steel, and is thus made drill proof all over. The safe 
contains upwards of 34 tons of iron and 8 ewt. of steel. The whole 
is dove-tailed and riveted together with strong angle iron. 
It is wedge proof as well as drill proof, and the lock 
is what is termed a “Sicker duplex,” which is really 
two locks in one, the one locking by means of a steel plate 
the keyhole of the other, and it is unpickable. The safe is 
meant for the custody of the money taken by the commis- | 
sioners after bank hours, as also for that of Messrs. Spiers and 
Pond, through whom it will be shown to any one desiring to 
inspect it. When the door, on which are the bolts that are easily 
shot by the usual handle stands open, the principle of the safe is 
seen, and yet the contents are secured and hidden by the 
customary inner door. The safe does credit to Birmingham and 
to its inventor. 

In respect of the metal market in the past month I have to 
report, as to steel, that the make is large, and the demand good ; 
but competition is keen. Hence, though prices are higher than 
they were a year ago to the extent, as to English spring, of from 
£1 to £2, yet this metal has not risen in proportion to iron. The 
railway companies are buying it alike in the shape of rails and as 
sheets ; but. in respect of the former, large quantities are being 
now turned out, especially by the North-Western Company. The 
wagon companies are good customers for springs, and a large 





trade was being done up to a few months ago with 
America; but the inquiries on account of that mar- 
ket have now very much fallen off for spring steel. 


Copper has been in fair demand. At the beginning of the month 
prices were very strong, and there was an expectation that there 
would be a rise on an early day ; but as the month wore on sup- 
plies came forward, and that expectation was not realised. e 
month closes with prices less strong than at the beginning of 
April. The change is, however, very slight, and it is not antici- 
pated that it will early become much more marked. The metal is 
not worth so much by from £2 to £5 per ton as it was a year ago. 
Yellow metal is higher in price: for whereas sheathing was 8d. 
to 94d, in April, 1872, it is now firm at 93d. in London. Braziery 
sheets, which were 8 to 9d. a twelvemonth are now 9d. to 
94d. both per lb. There continues to be a emand for the 
article, not only forusein thedockyards, but likewise in the making 
ofthe nu ipulated in most parts in Birmingham. 
Tinplates have not risen in proportion to the advance which has 
taken place in the price of sheet iron, which has so much to do 








|THE CLEVELAND 


The Dallam Forge Company are busy turning out puddled bars, 
and all the smelting furnaces are well engaged. In the Barrow- 
district the iron shipbuilding trade is not quite so brisk, but most 
of the works are well off for orders. 

So far as the coal trade is concerned stocks are gradually 
accumulating throughout Lancashire, but prices are not falling 
very rapidly. It is, however, probable that during May material 
reductions will be made in some quarters. In the Wigan district 

rices have a downward tendency, and in Liverpool, which is 
ae & supplied from this coal-tield, a reduction of 3s. per ton is 
being made this week. 

In the Wigan and St. Helen’s district the demand for a 10 per 


| cent. advance has been withdrawn by the men, but they wish to 


meet the masters in conference in order that boards of arbitratior 
may be formed for the settlement of wages in the future. 

The payment by weight instead of by measure is a matter which 
is now under much consideration, and the operation of the 
compulsory weighing clauses of the Mines Regulation Act, which 
come into force in August next, are anxiously looked forward t« 
by both masters and men throughout Lancashire. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
IRON TRADE—THE IRONSTONE MINERS—T'HE 
LIMESTONE MEN—THE COAL AND COKE TRADES—THE STRIKE ©)! 
MOULDERS AT MIDDLESBROUGH : Alleged intimidation by work 
men on strike—SHIPBUILDING AND ENGINEERING. 
TuHeE Cleveland iron trade is still in a prosperous condition, but 
orders for manufactured iron are scarcer. At the weekly market 
at Middlesbrough on Tuesday there was a large attendance. This 
was the subject of general comment, because it was known that 
many of the ironmasters and engineers of the district were in 
London attending the general meeting of the Iron and Steel Insti 
tute, which it will be remembered was established in Middles 
brough a few years ago. There was a great demand for all kinds 
of pig iron, and 120s. per ton was willingly given for No. 3 
for early delivery. At Middlesbrough there are still several 
steamers waiting for of pig iron, and consequently high 
rices are often paid for odd lots. No alteration is made in the 
fist of quotations. It is rather curious that prices of manufac 
tured iron are maintained, as scarcely any new orders are coming 
to the North of England. Certainly there is a good deal of work 
on hand, but many of the contracts are being rapidly executed, 
and unless there are some heavy renewals soon prices will unques- 
tionably recede. Very little is being done in shipbuilding iron, 
although most of the shipyards are fully employed. The make of 
— however, is very large, and a great demand is necessary t 
eep all the works in full swing. 
The Cleveland ironstone miners have not done with the wages 
question yet. I am told that they intend to bring it before th« 
mineowners again. Now that both the owners and the men hay: 


associations, and a ioint committee of representatives of eac) 
meet, it is probable that there will be less difficulty in dealing 
with the important question of wages. 

Nothing further has been done in the strike of limestone mer 
at the kilns in Weardale, 
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In the coal and coke trades there is great activity, but prices 
are, as might be expected, a little easier. 

The moulders of Messrs. Hopkins, Gilkes, and Co., engineers, 
Middlesbrough, are still on strike. Efforts are being made by the 
firm to fill the places of the men on strike, but it is found to be a 
very difficult matter. Some men were brought from Glasgow to 
Middlesbrough last week, having signed an agreement to work as 
moulders for a specified time. On arriving at Middlesbrough they 
were met by a number of men with whom they went away. Three 
of the men from Glasgow, instead of going to work, took the train 
for Newcastle. One of those men, named John McKay, returned to 
Middlesbrough, and stated that he had been taken away from 
Middlesbrough against his will. On Saturday he applied to the 
Middlesbrough magistrates for a warrant under the Criminal Law 
Amendment Act to apprehend a moulder named George Socket, 
for using violence with a view to coerce him to leave his employ- 
ment. The warrant was granted, and Socket, who is one of 
Hopkins, Gilkes, and Co.’smoulders on strike,was apprehended. He 
was brought before the bench on Monday, and was remanded until 
Friday. Each night the few moulders who are working at Messrs. 
Hopkins, Gilkes, and Co.’s foundry are escorted home by the police, 
and are followed through the streets by hundreds of persons. 

On the Tyne, Wear, and Tees, the ship yards and engineering 
establishments are busy. 

Rapid progress is being made with the new swing bridge at 
Newcastle. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE GLASGOW IRON MARKET: Unsettled state of the warrant 
market : Reduction of 7s. in the price ; Sellers more anxious to do 
business : Reduction in the value of makers’ brands : Absence of 
activity in blasting: Great diminution of exports—THE MANU- 
FACTURED IRON TRADE : Continued dulness, and the reason of it— 
THE COAL TRADE: Full supplies and receding prices : Opening of 
new pits —THE REPORTED EXISTENCE OF COAL IN MORAYSHIRE : 
Unfavourable report by a mining engineer —STATE OF THE SCOTCH 
LABOUR MARKET. 

THE warrant market has been more unsettled during the past 
week, and the difference between the quotations at the date of my 
last letter and that of the present is 7s. cheaper. The firmness of 
the previous week continued up to the opening on Friday, when 
business was done at 120s. 6d., but the tone subsequently became 
flat and the price receded to 119s. cash, the close being somewhat 
firmer, buyers offering 119s. 4d., sellers, 119s. 6d. Business 
opened dull on Monday, and prices fell from 118s. Gd. to 115s., 
pe a little firmer. On Tuesday the opening price was 
116s. 3d., and there was a decline during the forenoon to 114s. 9d. ; 
in the afternoon the market was exceedingly flat, and the closing 
figure was 113s. 6d., a quotation which was, however, quite 
nominal. Sellers have been showing greater anxiety than usual 
to do business, and as the demand _ has been limited, it became 
necessary that the prices should be allowed to drop. 

It will be seen from the quotations of makers’ iron given below 
that a number of the better brands have fallen from 2s. to 5s, from 
the figures of last week :—Coltness, No. 1, 145s. ; No. 3, 122s, 6d. ; 
Gartsherrie, No. 1, 140s.; No. 3, 120s.; Summerlee, No. 1, 
140s.; No. 3, 120s. ; Carnbrae, No. 1, 127s. 6d.; No. 3, 120s.; 
Langloan, No. 1, 140s. ; Ne. 3, 1203.; Calder, No. 1, 142s. ; 
No. 3, 122s.; Glengarnock, No. 1, 130s.; No. 3, 121s.; 
Eglinton, No. 1, 12Us.; No. 3, 118s.; Dalmellington, No. 1, 
122s.; No. 3, 120s. ; Carron, No. 1, 140s. ; Shotts, No. 1, 140s. ; 
No. 3, 120s.; Kinneil, No. 1, 130s.; No. 3, 120s, The blast 
furnaces are tolerably well wrought, but there is not anything 
like the activity that might have been expected with the approach 
of summer, and the steady decrease in the cost of fuel. 

The export as weil as the home demand for pig iron has not been 
at all satisfactory during the week. The shipments for the week 
ending April 26th amounted to 12,996 tons, being 3132 less than 
in the previous week, and showing the extraordinary decrease, as 
compared with the corresponding week of 1872, of no fewer than 
10,121 tons. It is much to be feared that the long-continued 
scarcity and high prices of iron have had a permanently damaging 
effect upon the sources of demand. The imports at Grangemouth 
of Middlesbrough pig iron last week were 530 tons, being 320 less 
than in the corresponding week of last year. 

I have been so often obliged to report unfavourably in reference 
to the state of the manufactured iron market that the observation 
has become as old as it is certainly true, that no improvement 
has taken place. We have yet a number of works virtually closed, 
and very few indeed can find employment approaching the limit of 
their capacity. Few contracts of any extent or importance are 
forthcoming, and a large proportion of the actual demand is met 
by merchants at prices which keep manufacturers out of the 
market. [The secret of the whole, no doubt, is that very few 
engineering works of any magnitude are at present being prosecuted 
in the country. 

The supplies of coal are daily becoming more plentiful, notwith- 
standing the efforts of the miners to prevent such a result. At 
the pit heads, as well as along the several lines of railway, there 
are unmistakable signs of a ‘‘ flush.” Reductions have been made 
in the prices in a number of the mining districts, and I am informed 
by some of the larger merchants in Glasgow that they are to 
make another reduction towards the end of the present week. 
The Fife Coal Company are reported to be on the eve of opening 
two large maiden pits in portions of their coal-tield hitherto un- 
touched, and the Lochgelly Company are also extending their 
workings. 

Some time ago a discussion arose in the newspapers as 
to the probability of the existence of the carboniferous 
beds in Morayshire. Several soi-disant geologists asserted that 
they had discovered evidences to show that the famous school re- 
presented by the late Sir Roderick Murchison and Hugh Miller had 
mistaken the old red sandstone for the new, in which the coal 
measures are found; and it was, on this account, gravely surmised 
that the plains of Morayshire might afford a new and profitable 
industry to the inhabitants of the North, as well as a fresh source 
of coal supply. ‘The outcome of the matter has been that a 
number of the landed proprietors engaged a mining engineer to 

‘* prospect” the county, and his report, which has been presented, 
is altogether against the supposition that coal exists in the county. 
It has been already proved, however, that ironstone of very good 
quality exists in some of the mountains adjoining the river Spey, 
but nobody has yet been found sufticiently enterprising to turn it 
to any great advantage. 

The leading feature of interest in the labour market just now 
consists in a series of movements among different classes of work- 
men, builders, bakers, and railway employés for an advance in their 
wages. In most cases their demands have either been conceded or 
promised ; and, in particular, the difficulty that I noticed last 
week as having occurred between the Caledonian Railway Company 
and the men employed on the mineral sections of their line, has 
been got over, and the interruption of the traffic put an end to, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

PIG AND MERCHANT IRON: Various remarks— ACTIVITY OF PRIN- 
CIPAL IRONWORKS AND FOUNDRIES —THE SCYTHE TRADE— 
GENERAL STEEL INDUSTRY--DECLINING PRICES OF COAL—W AGES 
MOVEMENTS—THE ‘‘ LIMITED LIABILITY” QUESTION—SILKSTONE 
AND DopworTH CoALAND IRON CoMPANY—SHEFFIELD CHEMICAL 
Company — KELHAM ROLLING MILLS AND OTHERS—FURTHER 
PROJECTS. 

Pic and merchant iron remain quite as firm in prices as hi ‘ 

and no house of any standing has any particular falling off of 

orders to report. 
Plates, hoop iron, rails of various contractors, and other sections, 





and iron suitable for agricultural p’ continue to be largely 
turned out throughout the South Yorkshire district. The Park- 
gate, Midland, Northfield, and other principal ironworks near 
Rotherham, are fully employed, and ae understood to have their 
books well filled with orders for some time to come. This is also 
the case with Messrs. Newton Chembers and Co., of Thorncliffe, 
the Staveley Iron and Coal Company, Clay Cross Iron Works, 
Sheepbridge Works, and other leading foundry concerns. Some of 
those just named are turning out a very heavy tonnage of gas and 
water pipes of various sizes, ranging from 2in. up to 30in., with 
the various irregular castings attendant upen their being put into 
practical operation. Builders’ and general colliery castings are 
in considerable demand—notably the latter. 

The Sheffield scythe manufacturers are doing well, some very 
heavy consignments having been dispatched during the present 
a In sheep-shears the leading houses are also pretty full 

anded. 

The general steel trade is still busy, the United States taking a 
large proportion of the total production. One firm alone sends 
60 tons or 70 tons of expensive steel per week with great regu- 
larity, and there are others who do almost an equal amount. 

As I mentioned a fortnight back, the price of coal is on the 
decline. This week I note a further reduction of from 1s. to 
2s. 6d. per ton. 

The file-grinders’ agitation has not yet bcen disposed of, and a 
portion of the common scythe makers are moving for an extra 
threepence per dozen. The Rotherham brass workers’ dispute has 
been settled. 

In hardly any single town in the pes | has the Limited 
Liability Act been taken greater advantage of than in this. This is 
notably the case with respect to ironworks and collieries, but it 
has also been applied in almost every other possible direction. 
There are gentlemen, and not the least successful business men of 
the district, who aver that the principle has been too widely 
applied, and who predict an inevitable crash at no distant date as 
a result of what they deem an overweening confidence in the 
prevalent iron and cod tithe activity. Let this be as it may, it is 
certain that the past week has been most prolific of new under- 
takings on the ‘‘limited” basis. Prospectuses are out for 
concerns with a capital of over a million of money. 
Amongst the number is the Silkstone and Dodworth Coal 
and Iron Company (Limited), established for the purpose 
of purchasing and working the collieries and properties of the 
old Silkstone Colliery Company, at Higham, near Barnsley. 
The capital is £300,000, in 6000 shares of £50 each, and 125 per 
cent, per annum is guaranteed for the first five years by the ven- 
dors. The properties comprise nearly 1000 acres containing 
10,000,000 tous of coal, 585 acres Flockton seam, 43 acres Park- 
gate, and 905 acres of Silkstone. There are six working shafts, 
with machinery equal to a daily output of 1500 tons, besides fire- 


clay deposits and brickworks capable of producing 10,000 bricks | 


per day. An allowance of £20,000 is made for the erection of 200 
coking ovens, ard 100 additional cottages are to be built by the 
vendors and leased at 75 per cent. It is also proposed to erect 
blast furnaces for smelting Spanish hematite ores. Workshops, Xc., 
already exist. Another new undertaking is one I referred to briefly 
last week —the Kelham Rolling Mills Company. It is formed for the 
purpose of working the Kelham Forge and Rolling Mills, until 
recently carried on by Messrs, Charles and Co. The capital is 
£100,000, the total purchase money being £62,000. These works 
are in full operation, and the prospectus states they are now 
earning nearly £50,000 per annum, the profits being at present at 
the rate of £9000 to £10,000 per year. Mr. J. M. Hobberson, 
Holmes Rolling Mills, is chairman. A good deal of this capital 
was privately subscribed for. A third is the Sheffield Chemical 
Company (Limited), with a capital of £50,000, in 5000 shares of 
£10 each. It is formed for the purchase of the existing works of 
Messrs. Hornby and Co., manufacturers of sulphuric, muriatic, and 
other acids, at Attercliffe, Sheffield, and for erecting new and 
more extensive premises at Tinsley. For the latter a site about five 
acres in extent has been secured, with canal and railway communi- 
cation. The prospectus, which has been privately issued, states that 
the demand for the chemicals named has of late greatly increased, 
and that the profit is so certain that the vendors guarantee 10 per 
cent. for three years. The total purchase-money is £15,933. A 
report by Mr. Baker, county analyst, Sheffield, states that at 
present 25 tons of vitriol can be turned out per week, 85 tons of 
brown vitriol, 13 tons of best rectified oil of vitriol, from brimstone, 
besides burnt pyrites, hydrochloric acid, and sulphate of alumina. 

In addition to these I hear of several other undertakings, as yet 
in a state of embryo, which are being formed for the transfer of 
houses at present engaged in the steel, iron, and hardware trades. 
There are also rumours to the same effect relative to a large 
brewery, and a firm engaged in another business. 

It is stated, further, that new works on a very large scale are 
likely to be built, at no distant date, on a site on the north-eastern 
side of this town. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

DISCONTENT AMONGST THE IRONWORK COLLIERIES— STRIKE AT 
ABERSYCHAN AND PONTYPOOL—MEETINGS AT DOWLAIS AND 
PLYMOUTH—THE INJUSTICE OF THE WORKMEN—CONFERENCE 
BETWEEN THE HOUSE-COAL OWNERS AND COLLIERS AT CARDIFF 
—LESSENED OUTPUT—NEW COAL TAKINGS—THE NAVIGATION 
SPECULATION OF THE Messrs. DAVIES—RAIL SHIPMENTS— 
Rats FIRM—ORDERS FOR PILLAU AND GENOA—THE CHA- 
RACTER OF THE IRON TRADE—PRICE OF COAL—THE ANCHOR 
AND CHAIN WORKS AT GARTH — TREFOREST WorKS — THE 
RAILWAYS—LLYNVI WORKS. 


As I feared, the firmness amongst a large section of the workmen, 
the colliers especially, seems to be gaining ground. They 
complain that the advances promised to them on returning to 
work have uot been fulfilled, and large meetings have been held, 
principally by the colliers, at Ebbw Vale, Dowlais, and 
Plymouth, when the strongest discontent was expression. On 
Tuesday this feeling took a more practical turn in some parts of 
the district, and my latest information is that the colliers 
conrected with the Ebbw Vale Works at Abersychan and 
Pontypool, and Torres and Partridge’s men, are again on strike. 
This is simply lamentable, and, I fear, the forerunner of very grave 
movements. By some it is conjectured, and not without reason, 
that there is a secret agency at work prompting these measures. 
It is known that the sea coal men are deeply interested in the 
success of the ironwork colliers; and also, as well known, that no 
advance can be expected by the former without it is first conceded 
to the seacoal men. The ironmasters, as far as I can glean, are 
determined on a rigid policy, and will only give what they are 
forced to. They are prepared to act an honourable part, but it is 
absurd to expect A we to make advances before the various 
collieries are in full work. Let any one visit and inspect the 
export, as I have, of the leading ironworks, and they will see that 
the quantity now sent in comparison with the full export list of 
last year does not warrant an advance, and the men in demanding 
it are acting an unwise and an unjust part, 

On Saturday a conference of house coalowners and_ colliers 
was held at Cardiff. The meeting represented the Rhondda Valley 
and Lanhort trade, and was the result of an application of the 
workmen. There are thirty-seven collieries in these districts; 
the men engaged in twenty-eight of them are now receiving 3s, 3d. 
per ton for cutting coal, and the advance they solicit is 3d. per 
coll The men of 7 ey aE et but 3s., and 
tl are applying for per ton. Mr. Halliday was present, 
and he pe pm te of the delegates present made str 
efforts for the <n of a board of conciliation and arbi- 
tration. Even’ y an adjournment was moved, and carried, but 
one of the delegates intimated that the men were prepared, in the 
event of a refusal, to give notice. 








The output both of steam and house coal has not been so good 
this week, owing to the colliers. Meetings, now becoming frequent 
again, are in a + measure the cause of this. The prices of coal 
remain tolerably firm ; there are fluctuations, and this must be 
expected, but no marked decrease in price is to be expected for 
some time to come. The Messrs. Davies of the Ocean Collieries 
have taken a fine tract in the Rhondda district of 6000 to 7000 acres. 
I saw last week the new field taken by the Navigation, and 
a portion near the river and closely adjoining the sewage works, 
was pointed out as the place where they mean to sink. It has 
been strongly imp upon them the necessity of sinking 
further away from the river. The present bed of the Taff is 
modern, and sinking near would entail a greater outlay. Nixon’s 
venture higher up the valley proves this. Nearly 50,000 tons of 
steam coal were exported last week, and there were seven ship- 
ments of rails. Iron remains firm, and orders are being booked 
more freely. At Newport, Mon., two vessels are loading iron for 
Pillau and Genoa. . 

Dowlais sent a cargo of rails to Bilbao, and Cyfarthfato Galveston 
this week. The rail trade with America is rather small at pre- 
sent, but prospects are brightening. From Swansea there has 
been an export of rails ; a large amount to Cronstadt and Valencia. 
The demand for pig is well sustained, and the quantity obtained 
falls short of the demand. Finished iron, too, is in the same cate- 
gory, and bars cannot be supplied in anything like the quantity 
needed. I have even heard of fancy prices being obtained in the 
district for small parcels, 

Steam coal ranges from 22s. to 24s. 

I noticed last week briefly the starting of the Anchor and 
Chain Works at Garth. In a little time I hope to give further 
notice of these promising works, and the admirable inventions 
that are to be brought to bear. The firm, or rather Joint Stock 
Company, is composed principally of Manchester gentlemen, men 
of large capital and experience, and the scope before them is a fine 
one. The manager, Mr. Morgan, is in every respect bighly 
qualified for the undertaking. He has both invention, skill, and 
energy, and under his direction I hope to see the works take a 
high position. The new Iron and Steel Works at Treforest, also, 
promise well, and I am glad at last to chronicle progress. The 
railways with few exceptions record increase of revenue, and if 
the workmen can only be induced to take a just course, the 
aspect,of the South Wales trades generally may in a little time 
be all that can be desired. 

Mr. Colquohoin, the able manager at Llynviis on the eve of 
resigning his post. 




































































PRICES CURRENT OF METALS AND OILS. 
1873. | 1873. 
Castin.gs—Large— £8. d. £ 4 4d. | Iron (continued) i@aad 26 é@ 
Biruw.aingham 12 0..1410 0 Pig in Scotland— 
Cleveland ...+ 0..10 7 6 No.1 .. 517 6.600 
Laneashire .. 0..14 0 0 Be.D co 516 0..517 0 
Staffordshire 0..1410 0 Pig in Wales «| 610 0..710 0 
Scotland .. 0..1210 0 Pig in Yorkshire— 
Fales .see 0.000 Nel ... -/650.676 
Yorkshire. .. 0..14 0 0 No. 2 62 6..6 5 0 
Castings —=mall No 3 |60¢6..0 00 
Birmingham . 0..21 0 0 Pipes in Glasgow 9 0 0.10 0 0 
Cleveland. ... 0..12 0 0 Plates in Glasgow .... 15 0 0..17 0 0 
Lancashire ... 0.28 0 0 _, Yorkshire «++... / 16 0 0..17 0 0 
Staffordshire . 0..21 0 0 Rails -~ 
Scotland .. 0..2510 0 Cleveland... 12 0 0..13 10 
Wales .... 0..0 0 0 Glasgow.........-| 1210 0..13 0 
Yorkshire + /12 0 0..15 0 0 South Yorkshire.. 1110 0..13 0 
Copper — British — cake , Wales... e000. 12 0 -0..13 
perton. .....,.. 9510 0..98 0 0 Rails —Old— 
Australian, perton ..,/ 93 0 0..97 0 0 Cleveland 8 0 0..0 
Best Selected ........ 98 0 0..1000 0 Staffordshire 810 0..9 
Bottoms ..... «- 1050 0..107 0 0 Yorkshi 8 0 0.8 
Chili Bars..... ......|89 0 0..909 0 0 | Railway Chairs— 

Do, refined ingot..| 0 0 0.. 0 0 lasgow.. . 610 0..7 0 0 
ie. cies ..|98 0 0..1040 0 | Refined metal... 810 0..9 0 0 
Spanish Cake . }9% 0 0..0 00 Do. in Wales ....| 7 0 0..8 0 0 

Coke, Cleveland . 00.240 Sheets, single, iu— 

Do., Derbyshire . ° | 115 6..117 6 Cleveland 17 0 0..1710 0 
WOME oces. cavececsal © Ge 2 2 mdon... 20 0 0..23 0 0 

| 115 0..117 6 Staffor dshi 20 0 0..22 0 0 

| Wales ..... 18 5 0..20 0 0 
Birmingham ,.....,.| 1 2 0..1 6 0 Yorkshire ......|17 0 0..20 0 0 
Cleveland ....ccccccce | O16 Oco 2 & O}| LOPE oe ccccccccc- coves 4610 0.4710 0 
Derbyshire— Lead, Pig, Foreign pr.tn.| 2215 0.0 0 0 

Best ordinary ... | 019 0..1 0 0 English, W.B.... }2410 0..0 0 0 

Converting 1203140 Other brands ... 12310 60. 6 0 0 

Other sorts . 0..016 0 Red or minium . -|25 00.000 

Black 20.014 0 Sheet, milled . - |2415 0..0 0 0 
Glasgow ......-.e0ee 0.140 Shot, patent, }2615 0..0 0 0 
Lancashire— White, dry ... 210 0..0 0 0 

Engine ...++ see. 13 6.. 017 6 Ground in 10 00..000 

Furnace 017 6.. 1 © © | Oils, pertun,Seal,Pale..|40 0 0..0 0 0 

House ... 1236.1 68 -|33 00.000 
London—Best. 13896. 36 37 0 0..39 uv 0 

Other sorts .. ...| 1 8 3.1 8 9 33 0 «0..33 «5 0 
South Yorkshire— #8 00. 000 

Best ordinary. ..| 019 0..1 2 0 00 0..0 00 

Converting 120.140 3310 0.39 0 0 

Slack 018 0.. 014 6 6000..0 00 
Wales .... 1120.1 3 6 7 0 0..8710 0 

Steam 120.140 00 0..0 00 

House ......+5..| 10 0..1 2 0 000.000 

Tron— | 95 0 0..96 0 0 
Angle in Glasgow ..../ 14 0 0.15 0 0 39 0 0..40 0 0 
Bar, Welsh, in London 13 0 6. 1310 0 3460 «(0..35 0 0 

Glasgow ....s005 400:145 0 0 27:10 0..28 0 0 

Staffordshire ....,14 0 0..1612 6 0 0..88 00 

Wales .. ° 0..13 15 6 1315 0..0 00 
Yorkshire best 0..16 0 © | Spelter, Silesian, pr. tn..|27 10 0..28 0 0 

common ........ 0..1315 0 English, V.& S......./ 2810 0.30 0 © 
Cleveland— Steel, Bessemer, Sheffield 20 0 0..36 0 0 

Angle and bulb .. | 1310 0..14 0 0 Do., cast, Sheffield.... | 25 0 0..30 0 0 

Boiler plates ..../ 1610 0..17 0 0 Do., best, do. 30 0 0..70 0 0 

Cable iron .. "14 00 Do, Sprin 200.2%00 

Nailrods .... 0 Key W 0 0...0 0 0 

0 0.- 00 
0 0. 0 0 
0. 5 0 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 
0. 00 







































0.. 
Rivet iron 0.. 0 0 | Tallow .....000 + | 81 0 
Ship plates ..... 14 0 0..15 0 0 St. Petersburg, YC new | 44 -0 
Cleveland, common .. 13 0 0..1310 06 ove soscesccee |S @ «2 
“yee ~ 0..14 0 0 | Tin, Banca, per ton 420 144 
Best best . 0..1510 0 . 0 -0 
Puddied ........ 0..9 5 0 460 - 0 
Hoops, first quality— Kefined, in blocks 147 0 -0 
Birmingham .... 17 0 0..18 0 0 Straits, fine—cash .... | 139 0 -140 
° 0..16 0 0 For arrival ...... 138 0 +140 
0..16 10 0 >| 
staffordshire 0..18 0 0 
Wales ... 0..16 0 0 116 0..119 0 
Yorkshire 0..1610 0 009.000 
Nailrods . 0..15 10 0 220.360 
Glasgow 0..00 0 000.00 0 
Swedish 0..19 0 0 
Yorkshire 0..1410 0 sheets, Wales— 
Pig in Clevel; IC. coke ..00 cesocee| 115 0..116 6 
Nol . 676.000 < 300.216 
No. 2 65 0..0 0 0) 210.23 6 
No. 3 600.000 276.2396 
No.4... 519 0. 0 0 0 00%. 0 0% 
Pig in Clevelan | . 33 0 0..35 0 0 
M .. sesesee 518 6..0 0 0 | SulphateinGlasgow .. 12 0 0..14 0 0 
W vccececeeveeee 518 0. 0 O O | Manufactured Iron .... prices firm. 
PRICES CURRENT OF TIMBER. 
1873. 2. || 1873. | 1872. 
Per Load. 2 z 2 £8!) Per £20 48/| £48248 
Teak ... ssssereeeeld 51410\14 015 0 || Canada, Spruce 1#..11 1012 © 11 01210 
Quebec, red pine .. 310 510/315 415)) Do, 2nd...... 10 01115!) 9101010 
Yellow pine.. 3 5 6 0/4 0 6 0} Do, 3rd..... 910 10 10 
Pitch pine . 4 0 410) 4 5 415/|| New Brunswick ....01011 0 91511 0 
Quebec, oak........ 7 0 9 0|6 O 6 5}| Archangel, yellow ..14 10 1510 1210 1410 
Birch........ 5 0 6 0|315 5 0|| Petersburg do......1210 1410 121013 5 
Elm ... +415 6 0/415 5 0} Finland ..........81013 0| 615 715 
Ash .....64.5410 5 0/410 5 ©|| Memel & Dantsic..0 6 0 0/000 06 
Dantsic& Memeloak 510 610) 4 0 6 5}) 4 81011 0 
Fir ....-6-5 310 6 0} 210 410)) wi e 80980 
J 215 3 5/1130 210 | Galle, yellow ++-12 01510 10101210 
Ri 4045/3237 01310 10 01210 
swedish ..... 212 3 0/3 0 213) + 9101010 8 0 9 oO 
Waingeot, Riga 410 61550 00 0 7 611 0'608 & 
Masts Qube. rd. pine 410 6 0/4 0 610 , jad ad 
Yellow pine.. 4 0 610) 4 0 610)) evel 6/10 OL 6 
Memel& Dnt. 0 0 0 0/0 0 0 0)! * 11 6 9 O10 0 
Oregon ......7 0 9 0/7 0 9 O}| se 10 6}6090 
Lathwood, Dantafm.8 1010 0/5 0 7 0 M. £s| £8 £8 
St. P 1 01210);9 010 0 eevee 0 0 0) 9009210 
aly ay Se ne ++ +33 1035 0} 280 0 0 
Quebec, Pine Is .. 021 0/18 02 0 ipe250 0 2600 2000 0 @ 
2nd ....+++-141016 0/14 016 0}! oe 98502550 000 0 
Srd.... 10 01010| 8 010 || . 








SourH KENSINGTON MuseumM.—Visitors during the week ending 
26th April, 1873:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to bogs Museum, 10,649 ; Naval and other col- 
lections, 1186 ; on Wednesday, Th , and Friday, admission 
Gd., from 10 a.m. till 6 p.m., Museum, 2404; Naval and other 





138 ; total, 14,377 ; average of corresponding week in 
former vears, 13,770; total from the opeuing of the Museum, 


| 12,432,078. 


i 


Ma v9, 1873. 
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THE EXPANSION OF WATER IN FREEZING. 

TyE effects produced bythe expansion of water in freezing 
are of considerable importance to engineers, not only as affect- 
ing the permanence of water tubes, mains, &c., during winter, 
but as regards various other works, such as masonry, which 
suffer heavily under certain circumstances from the effect 
of frost. The following account of recent investigations 
in the matter will, we believe, be found interesting and 
useful. They have been carried out in a very careful and 
—- manner by MM. Ch. Martins and G. Chancel, 
professors at the School of Medicine and Faculty of 
Science, Montpellier, and also separately by M. Boussin- 
gault and M. A. Barthélemy, whose names alone are 
sufficient guarantee for the value of the experiments made, 
and we propose to give our readers an abstract of the 
results of their inquiries. In the earliest experiments of 
the Florentine Academicians on the point, they determined 
first of all that water in freezing burst vessels of metal or 
glass which were completely filled, and, to measure the 
amount of dilatation which took place as the fluid passed 
into the solid state, they took two courses. In the first, by 
putting a certain quantity of water into a graduated tube, 
and then freezing it, they ascertained that the relative 
bulks of liquid and frozen water were between themselves 
as 8:9, In the second they primarily weighed a volume of 
water, and then found the weight of a second volume of 
the same equal in bulk to the ice resulting from the 
freezing of the first, these giving, inter se, the proportion of 
25 to 28}, which appears not much at variance with the 
result of the earlier experiment. 

In 1784 and 1785 Major Edward Williams burst in 
this way, at Quebec, some cast iron bombs, the exterior 
diameter of which was 12°8in., and the thickness of metal 
about 38mm. During the operations the thermometer 
stood in the open air at about — 24 C., and the 
fuse holes of the shells were stopped by an iron plug 
strapped over exteriorily with steel bands. In seven 
of the trials made the plug on the freezing taking place 
was forced out to a distance of about 125m., its etection 
being immediately followed by the appearance of a small 
cylinder of ice varying in size in the different experiments 
from ‘057m. to ‘216m. On one occasion, at a temperature 
of — 24 C. the shell burst, separating itself in halves, 
between which protruded two thin lamine of ice of about 
the thickness of a fish scale, whilst the plug itself had 
partially yielded. Charles Hutton (see the “ ‘Transactions 
of the Royal Society of Edinburgh”) deduced from 


the data furnished by these experiments the con- 
clusion that whatever the intensity of the exterior 
cold, the resistance of the sides of the bombs to 


expansion maintained some portion of the inclosed water 
in a liquid state, and by calculating the volume of the 
largest exuded cylinder of ice he formed the opinion that 
the dilatation of water in freezing was from one-seventeenth 
to one-eighteenth of its bulk. Muncke repeated these 
experiments at Michelstadt, when he burst old shells 
49 centimetres diameter, and a thickness of metal of 
64mm.,at a temperature of — 20deg. C., fragments weighing 
75 kilos being flung to a distance of ten paces, and his 
valuation of the rupturing force was that it equalled 
132,000 kilos, 

The experiments of which we write—those privately 
conducted by MM. Martins and Chancel—were e on 
two large bombs, each of 0°32m. diameter, and 39mm. thick- 
ness of cast iron in the weakest part. After having 
been filled with water, closed with a wooden plug slightly 
conical driven in with a mallet, and covered by a heavy 
stone, the first of these was exposed in the open air on the 
night of the 3rd of January, 1868. The plug was forced 
out, driving the covering stone on one side, and in the 
morning a small cylinder of ice made its appearance 
through the fuze orifice. This was removed, ante ice 
in the interior of the bomb having become partially melted 
from the effects of the sun’s rays, water was added so as 
to fill it (the bomb) afresh, the plug being then replaced 
and weighted as before. During the following night the 
thermometer marked — 6 deg. C., and the plug was again 
forced out by the issuing of a cone of ice. Another 
evening, the water having been replaced, the shell 
was again closed with a new plug of dry wood, driven 
in with very considerable force and weighted with a large 
stone; on that night the thermometer fell to — 10°3 deg., 
and towards the morning a dull sound was heard, and the 
shell separated into two parts, in the line of a great circle, 
passing through the fuse orifice. The thickness of the 
skin of ice was found to average 60mm.., which leaves 
122mm. as the diameter of the sphere of water remaining 
in a liquid state. 

The experiment was repeated on the 20th January, 1870, 
when the fuse-hole of a shell of the same diameter as the 
previous one was tapped, the bomb, then filled with water 
at a temperature of about + 4 deg. C., and the orifice closed 
by a screw, the head of which was formed of a disc of iron 
corresponding exactly with the curve of the outer peri- 
phery of the shell, a washer of lead being placed between. 
The bomb was then immersed in a mixture of, by weight, 
two parts of snow and one of sea salt, the thermometer 
standing therein at —20deg.C. In six hours the shell 
burst, but not in the line of its greatest diameter, a spheri- 
cal piece from the side opposite to the fuse-hole, having a 
diameter of 0°19m. at ja base, separating itself from the 
rest of the globe, and the mamelated layer of ice, circum- 
scribing an irregular ellipsoidal cavity, was found to be from 
2 to 3 centimetres in thickness. In another experiment 
a bomb, the metal being about 26mm. thick, and the 
interior capacity 2610 cubic centimetres, filled with water 
at + 4 deg. C., plu as the foregoing, was placed in a 
mixture of snow and ice of the temperature of — 21 deg. C. 
At the end of an hour and a-half the shell burst, dividing 
itself nearly on the line of a great circle into two slightly 
unequal parts. It was found that the interior layer of ice 
had an uniform thickness of 10mm., and the diameter of 
the enclosed sphere was, therefore, 150mm., and the volume 
of the globe ef liquid water 1796 c.c., that of the ice bei 
814 cubic centimetres, and, according to General Morin’s 
formule, the pressure on the line of rupture equalled, say 





290,000 kilos. From the fact of the extreme uniformity 
of the layer of ice which covered the interior of this 
shell, it was somewhat to calculate directly the 
force causing the rupture. e entire interior capacity 
of the bomb fill with water was, as we have 
said, 2610 cubic centimetres; after the explosion, this 
sphere was composed of 1796 cubic centimetres of liquid 
water, with a surrounding layer of ice of a volume 
equalling 814 cubic centimetres, but as in freezing water 
e ds, the 814 cubic centimetres of ice had, in becoming 
sohd, increased in bulk by one-eleventh, or about 74 cubic 
centimetres. The interior mass was, therefore, under a 
pressure equivalent to this increase of volume, which, in 
free space, would have raised the total quantities of water 
and ice united to abont 2684 cubic centimetres ; but the 
interior of the shell having only a capacity equal to 2610 
cubic centimetres, the liquid sphere of 1796 cubic centimetres 
was hence compressed to the extent of, say, one-twenty- 
fourth of its volume: and the pressure which burst the 
shell is determined as being equal to about 912 atinospheres, 
It has been assumed in this calculation that the water 
alone is compressible. The ice is probably, however, very 
slightly so, the coefficient of its yielding not being known. 
But if we suppose this compact ice, deprived of air, to be 
equally compressible with water, we find the force causing 
the rupture of the shell along the line of a great circle 
passing through the fuze hole is reduced to 550 atmo- 
spheres. It may be assumed, then, that the rupturing force is 
within 550 atmospheres, if we admit the ice to be compres- 
sible like water, and 912 atmospheres, if we suppose it is 
not so. In an experiment made with a small grenade— 
whose interior diameter was 61°87mm., and its exterior 
one 81'49mm., with a thickness of metal of 9°81mm.—it 
was filled with water and plugged, but, on being placed 
in the freezing mixture, burst in a quarter of an hour, 
the weight of the lining of ice being found to be 32 grammes, 
its average thickness 2‘9mm., the volume of liquid water 
92 cubic centimetres, and the rupturing force 440 atmo- 
spheres. Another grenade of one cubic centimetre 
superior capacity was operated upon in a _ similar 
manner, and the pressure causing the explosion deter- 
mined to be equal to about 574 atmospheres, the differ- 
ence between the respective rupturing forces in this and 
the former experiment. being attributable to the varying 
qualities of the cast iron, its want of homogeneity, and the 
flaws which it nearly always contains. It remained, in 
order fully to complete these experiments, to see what was 
the temperature of the water remaining liquid in the centre 
of the shells. It is known that pressure lowers the freezing 
points of water at the rate of about 1 deg. C. to every 
133 atmospheres, and as to this reference may be made to 
the “ Transactions of the Royal Society, 1549,” the “ Pro- 
ceedings of the Royal Society, 1861,” the “ Proceedings of 
the Royal Society, Edinburgh, 1850,” “ Bibliothéque Uni- 
verselle, Archives Nouvelle, période 1858,” &c. &c., but the 
determining of this actual temperature offered no little 
difficulty, inasmuch as it was necessary, in order so to do, 
to place a thermometer in the centre of the shell to be 
burst, and yet protect it from the enormous pressure effect- 
ing the rupture; the means adopted were the following :— 

Instead of using a simple screwed plug to close the fuse 
hole, as in the experiments already narrated, a hollow one 
was made which terminated in a tube of steel twisted like a 
gun barrel, and equal in length to the interior diameter of 
the shell, a thermometer, the bulb of which, surrounded 
with mercury, was exactly in the centre of the shell, was 
placed within this tube, the uated scale ing 
through and being visible above the nut head of the screw 
plug, whilst its markings were read, by means of telescopes, 
irom some distance. The shell was filled with water 
at + 4deg. C., but prior to its being placed in the freezing 
mixture this temperature rose to 10°7deg. When sur- 
rounded by the ice and water this fell to + 0°1 deg. C., and 
twenty minutes after it was — 2°2deg. Under the in- 
fluence of the formation of the ice it then rose rapidly to 
— 0°7 deg., slowly afterwards descending to — 2°8 deg., 
when the shell burst, having been in the freezing mixture, 
the temperature of which was always below — 19 deg., 
two hours and thirty-five minutes. In calculating the 
pressure by the augmentation of the contained volume, it 
was found to amount to about one-forty-sixth, and, conse- 
quently, equal to the force of about 433 atmospheres, 
whilst from the knowledge obtained of the temperature of 
the water the following was deduced :—The temperature 
in the centre appears to have been, when the explosion 
took place —2°8 deg., and admitting, as do many 
natural philosophers, that the freezing point is lowered 
1 deg. C., for every 133 atmospheres of pressure, it was 
found, by calculating the pressure from the registered 
temperature, that it was about 373 atmospheres, a result 
which differed but 16 per cent. from the other, 
and which was certainly an accordance to be consi- 
dered satisfactory when experimenting with matter where 
all the oye elements of calculation cannot be quite 
accurately determined. Another bomb was afterwards 
tried, which exploded after having been in the freezing 
mixture one hour and thirty-five minutes, the thermometer 
standing at — 4:2 deg., and the pressure at the moment 
of rupture was eslenichea to equal, say, 559 atmospheres, 
the pressure corresponding to the increase in volume being 
588 atmospheres. The conclusions arrived at from these 
experiments are, speaking generally, the following :— 

(1) The rupture of hollow vessels of cast iron by the 
freezing of contained water takes place without any pro- 
jection of the fragments, the proportion of water con- 
verted into ice being from 20 per cent. to 30 per cent. of 
the whole. 

(2) This quantity of ice creates an interior pressure 
which reduces the volume of the water by from one-forty- 
fifth to one-thirty-fifth. 

(3) That the pressure required to burst bombs is inde- 
pendent of the size of the shells ; the thickness of the metal 
in those used in the experiments under notice being propor- 
tionate to their volume : the resistance was about equal, 
and averaged 520 atmospheres. 

(4) That the pressures deduced from the temperature of 
the water,allowing fora lowering of 1 deg. C. per 133 atmo- 





spheres, give results nearly agreeing with those calculated 
from the coefficient of the compressibility of the water. 

(5) That in these experiments, no matter what the cold 
of the exterior freezing mixture, the temperature of the 
ey~ y water was never at the moment of rupture below 
— 42 deg. C. 

(6) That the average pressure at rupture was only about 
half that given in the formule of General Morin. 

M. Boussingault’s experiments are also extremely inte- 
resting. He used a cannon, tapped at the muzzle, and 
closed with a screw pin of tough steel, having a washer of 
lead ; a ball of steel being placed in the interior of the gun 
inorder that it might be ascertained byit, the ball, becoming 
immovable, whether or not the water was frozen. On the 
26th December, 1870, the cannon was filled with distilled 
water at a temperature of + 4 deg. C., and when the plug 
had been screwed in bythe aid of a lever, on turning 
the gun the metallic sound caused by the movement of 
the enclosed ball was very distinctly heard. Exposed from 
9 am., when the temperature was — 13 deg. C., until the 
evening, when it was— 9 deg. C., the waterfinclosed still 
remained fluid. On the 27th of the same month the thermo- 
meter marked — 24 deg., and the continued movability of 
the ball proved that the water was still liquid. On the 
30th, on proceeding to remove the plug, the temperature 
being — 10 deg. C., the screw was scarcely turned when a 
species of frosty matter somewhat resembling the rime of 
hoar frost forced itself out, and the inclosed water, so soon 
as the pressure to which it had been subjected was re- 
moved, became frozen. The cannon was then warmed suf- 
ficiently to destroy adhesion, and a cylinder of ice of great 
transparency, with a row of small air bubbles along its 
axis, was removed. Other experiments conducted by M. 
Boussingault gave almost similar results, the water remain- 
ing fluid under pressure at very low temperatures, but 
freezing the moment when the removal of the plug gave it 
room to expand; and the conclusion he comes to is that 
if the resistance of the sides of the inclosing vessel exceeds 
the > rapes force developed during the act of congela- 
tion, this resistance becomes an obstacle to the formation 
of ice, and the water remains liquid at the lowest tempera 
ture—an opinion in the rationale of which we fully concur. 

Those of our readers feeling interested in the further 
investigation of this question are referred to Professor 
James Thomson’s discovery of the lowering of the freezing 
point by pressure, and to Messrs. Forbes and Tyndall's 
observations of facts connected with glaciers. 


IRON AND STEEL INSTITUTE. 


WE proceed with our report of the meeting of the Iron and Steel 
Institute, taking it up at the commencement of the discussion on 
Mr. Siemens’ paper, premising, however, that with the numerous 
other papers then read, and now before us, we are compelled for 
want of space to abridge very materially much most interesting 
matter. 

Colonel Clay, of the Mersey Iron and Steel Works, expressed 
his opinion that although many difficulties remained to be over- 
come, the direct process would eventually be carried out, and that 
with proper fettling at his works they had succeeded in getting out 
of the puddling furnaces more iron t had been charged. 

Mr. Snelus remarked on the fact of Mr. Siemens having gone out 
of the old course in reducing the ore to a fluid state, and seemed 
to consider the direct process as « decided advance in iron 
metallurgy. He had, however, doubts as to the cost of bauxite 
for lining, and preferred himself limestone ground and mixed to 
the ontliien of plastic clay, noticing, however, that it was 
desirable, when this was used, that the furnace should be kept 
constantly going, as were it allowed to cool, this fettling was apt 
in shrinking to break out. 

Mr. Riley did not agree with the statement of the necessity for 
the presence of manganese in steel, and considered that a sufficient 
quantity of limestone in blast furnaces would remove all sulphur ; 
and although inclined to approve of the Siemens-Martin process, 
anticipated a difficulty with ores containing any large proportion 
of alumina. 

Mr. B r had listened with deep interest to Mr. Siemens’ 
paper, and had at one time contemplated some experiments in a 
similar direction himself, but had been compelled, in consequence 
of ill health, to desist from active work. 

Mr. Menelaus disagreed with Mr. Riley when he said that the 
presence of manganese was not necessary to good steel, and asked 
whether the latter gentleman had ever seen steel without man- 
ganese that could be rolled; possibly, however, he said, it might 
do for tool uses. 

Mr. Riley replied that his expression had been 
and not *‘ altogether without.” 

Mr, Spear Parker, of Sheffield, agreed with Mr. Snelus that 
manganese is as rapidly oxidised in the Bessemer as in the Siemens 
Martin process, and said that another statement of Mr. Siemens 
required modification, viz., that 8 to 10 per cent. of metalliciron 
is oxidised in the Bessemer process to form a basic slag, while on 
the contrary, with most English irons a very siliceous slag is 
obtained, there being often more than 70 per cent. of silica, and 
very little oxide of iron present. As regards the iron produced 
by the new process, a sample he had analysed was remarkably free 
from sulphur and phosphorus, but contained 0°32 per cent. of 
metallic copper, which would certainly be injurious whether in 
steel or iron, and seems to indicate that the whole of such 
elements as copper present in the charge would be found in the 
iron produced. Of course a change of ore might obviate this, 
but in examining ores for use in this process it would be necessary 
to search especially for such elements as copper, tin, &c., as 
small quantities might escape notice in an ordinary commercial 
analysis. A second noteworthy feature was, that combined 
carbon was almost totally absent in the sample he had examined. 
In such a case it would be impossible to heat to a welding tem- 
perature without considerable danger of burning, and unless this 
could be altered the metallic sponge would scarcely be available 
for the direct production of merchantable soft iron or steel. It 
appeared admirably adapted for fusion with pig iron, &c., as in the 
Siemens-Martin process, but special care must be taken to exclude 
such elements as copper from the materials employed. 

The President expressed, in proposing a vote of thanks to Mr. 
Siemens, a doubt as to whether Mr. Siemens could produce a ton 
of blooms with 25 ewt. of coal, and further intimated his fears that 
in obtaining the full benefit of the fuel consumed there might 
occur a certain reoxidation of the metal by carbonic oxide, and 
ventured to remind the meeting generally, that, however excellent 
the process before them might be, there yet were certain uses to 
which cast iron was especially fitted, and for the production of it 
the blast furnace was, of course, an absolute necessity. 

Mr. Siemens, in replying, maintained that his estimate of the 
——.s fuel was correct—at all events, the furnaces he now 
had at Landore were working with that result. 
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‘merely a trace,” 


Following the on Mr. Siemens’ ge , Mr. T. R. 
Crampton read one “On the Combustion of Powdered Fuel in 
Revolving Furnaces and its Application to Heating and Puddling 
Purposes,” the principal feature of which ap to be the advo- 


cacy of a system of powdering coal, and then by mechanical means 
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feeding it, in combustion with the exact quantity of air necessary 
for obtaining from it the full calorific value contained. The dust 
coal is, in Mr. Crampton’s plan, fed from a hopper through adjust- 
able rollers into an air injector, and introduced into the furnace 
mixed with air with the effect that cold scrap iron is welded with 
from 5 to 6 cwt. of coal per ton, ordinary steel melted in one hour 
and three-quarters, and in one instance bolts of pure wrought iron, 
were f in three hours and a-half. There appears to us a 
certain advantage appertaining to this system, viz., that whatever 
be the heat obtained it can be kept up with little variation of 
degree ; but we cannot go, as does the projector, so far as to 
imagine it possible to have such arrangements as would enable the 
coal and air for the supply of a steamship’s boiler to be “‘ turned 
on in London so as to work without further attention or stoking 
until the vessel reached Calcutta or Hong Kong.” Mr. Crampton’s 
invention has also been applied to a rotating puddling e at 
the Woolwich Arsenal, where the quality of iron produced seems 
somewhat exceptional, bearing a tensile strain, after reheating, 
and once rolling, of 23 to 28 tons per square inch. 

Mr. Snelus, in speaking on the paper, seemed to have doubts as 
to how far the lining of this furnace would stand, and considered 
that the system, looking at the intense heat developed, would pro- 
bably be found more useful for melting steel than a yr pud- 
dling ; to ourselves, without in any way condemning Mr. Cramp- 
ton’s plan, it appears that his paper was wanting in the very essence 
of the whole matter, for although he asserted the various processes 
to be economical, both {as to consumption and production, he, as 
we understood him, was unable to give any actual data as to cost, 
and here, whatever may be the other advantages, lies, as practical 
men well know, the whole gist of the question. 

Mr. Jeremiah Head, of Middlesbrough, then read a paper on 
his system of rolling mill clutches, which we illustrate below. 

After briefly recapitulating the various systems of improved 
reversing gear which had been introduced to notice, Mr. Head 
called attention to his method of effecting the same object; de- 
scribing the plan as having been —a devised for the conver- 
sion of existing reversing gears into thoroughly efficient ones, 
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and returning pulleys, intermediatel 
smaller pulleys; and, with reference to the 
are given as quite — Th 
motor end of the communicate motion 
rning 
pendently of each other, and each has a tigh' 
prevent any unequal stretching of the ropes. 
to rest upon the ropes with four claws or clutches, ne are kept 
on the rope by friction, and are to fall clear of the tu’ 
when not resting upon the 3 these may be placed either 
ver 
inclination of one in six, The carrying power of these lines is 
said to range from 500 to 2000 tons per diem, and their cost to 
be between £1000 and £1500, the nature of the country, &c., 
tending, of course, either to increase or cecrease the The 
advantages claimed for this system are: That it can act as a feeder 
to railways in difficult countries; it avoids the expense of cuttings, 
embankments, &c.; is not affected by floods; can be used as pas- 
senger lines; and would be a most valuable aid to an javelling 
army, &c. &c, The great question for decision with reference to 
wire tramways appears to us to be that of doublelines ora single line. 
The latter, we know, has been, both in England and abroad, success- 
fully carried out on Hodgson’s patents by the Wire Tramway 
Company, and we are certainly inclined to er his BM parse 
as being cheaper in construction, lighter, and easierof removal when 
used for the collection of such materials as grain, sugar crops, &c., 
and as not suffering from what occurs tous will be the main difficulty 
of the suspension of the load from two ropes, i.c., that of keeping 
them both at an — d of tension in passing round angles how- 
ever obtuse; for this will clearly be a matter requiring nice arrange- 
ments, and probably very considerable cttention. Fulty to le 


us to judge of the present proposal, it seems desirable that some 
statistics of the work actually done should be furnished, with 
details of the quantities carried, the distances run over, and the 
cost. The model exhibited, however, was a very excellent one, 
and attracted very considerable attention. 

In the paper next read by Mr. Thomas Greener, of Darlington, 
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without any fundamental alteration, and without rendering use- 





i **On Patent Oxide Dry Bottoms for Mill Furnaces,” the author | 


y or horizontally, and worked with perfect ease at an | type 


May 9, 1078 


Notwithstanding all the improvements which modern science 
has made in our methods of getting steam, and the innumerable 
inventions which have been patented for the absolute prevention 
of explosions, these still continue to be so uent and so disas- 
trous, that the paper read by Mr. Jeremiah B, Head on one which 
recently occurred at the Linthorpe Ironworks, naturally attracted 
a good deal of interest.and attention. Commencing by a reference 
to a paper he had read at a meeting of the Institute, held in 1870, 
at Morthy: in which was pointed out, first, that nearly one-fourth 
of the number of insured boilers were of — cylindri 
: that this form was still preferred by many “ya 

where the use of the blast furnace gases fo 


> 


neers, 

heating ; and, thirdly, that these boilers are especially 
subject to seam rips, and deducing therefrom that al long, 
horizontal boilers, when rigidly supported at more than two points 


of their length, are almost sure sooner or later to be the victims 
of these seam rips, Mr. Head proceeded to say that, in bis opinion, 
such a casualty as the one especially referred to might be prevented 
by better ical appliances, arguing that the extreme length 

these boilers causes an cos be | expansion, from the variable 
| heat of the bottom, and the comparatively cool top, to show itself 
| in alternate liftings off the end or central supports, thus constituting 
the boiler a girder, at one time supported at the ends and loaded in 
the centre, and at another supported in the centre and loaded at the 
ends, subject to the additional strain and injury caused by the rapid 
alteration of temperature when the gas is suddenly lighted or extin- 
guished. Mr, Head proposes that an 80ft. boiler should be divided 
into five equal sections, and over the middle of each section be 
placed a supporting girder. To the second and fourth girders are 
attached two rods, suspending the boiler rigidly at those points; 
the centre and the two end sections are supported by similar rods 
attached to the end of levers; the fulcra of these levers rest ae 
the their other ends are loaded with balance weights, 
each of which is ca) of ompgering one-tenth of the weight of 
the boiler when of water. The boiler has thus the advantage 
of being rigidly held at two points in its length, and of being 
fully yet yieldingly supported at all the other points. It cannot 
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rise or fall bodily, with + to the brickwork, and thus disturb 


less any of the existing parts. His design, then, consists of the | favoured the meeting with a somewhat discursive and scarcely | it, because of the two rigid supports. The levers serve, to some 


introduction of a loose face between each base wheel and the | 
clutch. These base wheels are bored out to the same diameter, | 
and are carried upon the same portion of the loose axle as the spur | 
wheels, with which they are in contact; cast in them are recesses 

corresponding and engaging with the claws of the sliding clutch, 

instead of those claws being made to engage, as heretofore, with 

recesses in, or claws upon the inner faces of the loose spur wheels 

themselves. Each loose face is made in two halves, firmly bolted 
together, so that one or both halves may readily be removed and 

replaced whenever necessary. Cast in the back of each half of 

each loose face is a recess cr pocket, into which is firmly secured 

an arm or lever, composed of bars of spring steel, and somewhat 

resembling one half of an ordinary bearing spring, such as sur- 

mounts the axle-box of a locomotive. The extremity of the spring 
arm is held in a socket, attached to the inside face of the loose 

spur wheel, with which it is in contact. 

In the act of reversing, the clutch is thrown to one side or to the 
other, in order to communicate to the shaft upon which it slides 
the motion of either of the loose spur wheels with which it engages, 
and which by means of the wheel-work behind them, are perma- 
nently rotating at constant speeds, in opposite directions, and in 
the improved system, precisely the same takes place, except that 
the loose shaft acquires motion not direct from claws, solid with 
the rotating spur wheel, but only as the force in the rim thereof 
can be transmitted to it through the two spring arms attached to 
the loose face. 

After further referring to the advantages as regards lightness, 
Mr. Head proceeded to describe the model, pointing out that upon 
the end of the loose shaft a fly-wheel was keyed, to represent 
the inertia of the train of rolls; and it would hence be seen that 
the loose shaft with this fly-wheel thereon could be set in rapid 
motion from a state of rest, and with great suddenness, without 
7 a check. 

ir. Head then added that he had not patented this improve- 
ment, and if any of the members of this Institution thought it of 
value they were welcome to make what use of it they pleased, 
and if he could assist with any further information it would afford 
him great pleasure to give it. 
Following Mr. Heal’s paper ‘‘On Reversing Rolling Mills,” 
Mr. H. M. Morrison, read one ‘‘On a New System of Wire 
Rope Tramway,” invented by Herr H. Miiller, of Herr Sigl’s 
Works, Vienna, the principal features of which are two 1 
endless wire ropes passing at the terminal points over large driving 


relative dissertation on the history of the various modes of re- | 
ducing iron, especially the Catalan, or Corsican forge direct 
process, and remarked that what he was pleased to call the unity, | 
or harmony of working, been disturbed by the multiplication 
of furnaces in modern times. Referring first of all to the fettling | 


of the puddling furnaces, he mentioned limestone, blue billy, 
bulldog, Swedi etic ore, hematite ore, pottery, mine, &c. 
and asserted that really the only suitable fettling is the artificial 


oxide obtained as cinder from the ball furnace—the cinder bottom 
mill furnace. The modus operandi under the Greener and Ellis 
patent in altering sand bottom furnaces, was to cut up the sand to 
a depth of 4in. at the foreplate, sloping down towards the back, 
say Gin., and then to cover the surface with broken ore, or if pre- 
ferred, with fine oxide; on the top of that the bottom is made, 
composed of coarse ground oxide, down towards the flue 
where a spout is placed to let off the melted fettling. The piles in all 
cases are placed on a dry bottom, the same as on sand, and as they 
heat the cinder runs down to the flue; and the principal advantages 
claimed are, that there are not two sorts of bottoms used in 
double heating, and the waste of iron when the lower part 
of the pile is immersed in liquid, as in the case of cinder 

is avoided ; that less time is required by the puddler to 
— his shift; that no foreign materials need be purchased 
for fettling — nor any sand for bottoms of mill 
furnaces. In the discussion which followed, some difference of 
opinion arose as to the welding in double heating ; Mr. Williams 
contending that the first heat was merely required to draw the 
pile together, and that the actual weld between the pieces took 
place in the second; other gentlemen being of opinion that the 
weld should be done at first, and that only a waste heat, sufficient to 
roll off, was needed in the second. 

Mr. Snelus questioned the quantity of ore required, and 
remarked that very few of them ever contained less than 
10 cent. of silica, and gave it as his opinion that calcined , 
puddling furnace cinder would make better fettling than | 
any obtained from the mill furnaces; neither did he consider 
that any would, as claimed by Mr. 





improvement in qualit; 
Gosemae’ he dhtelnoh tap Gk oat tent ode, A very interest- 
ing discussion on this subject has already taken place at the 


| cough Cleveland itution of Civil eers, on the 
| 18th snes, bo Pee TES so thas testes ath hte oneake | 
| refer our and to that portion of it which s 8 


readers, 
| of the use of iron bottoms in mill furnaces, 


| mere exposure to the 


extent, as pyrometers, and indicate by the angle they form with 
the horizon every change in the heat below. ee 

Mr. Head then proceeded with a lengthened description of the 
| state in which he found the fifteen boilers at the Linthorpe Iron- 
works, where the system of hanging adopted is to make the 
boilers when full of water bear on their supports as equally as 
possible, and stated that a difference of opinion exists amongst 
engineers as to whether a boiler is better adjusted to bear 
equally when hot and at work, or when cold and simply filled 
with water ; the first method being likely to keep the bottom 
always in a state of tension, which might become extreme when 
in ing, the boiler endeavoured to lift itself up—whilst the 
second would cause the bottom to be alternately in compression 
and in tension. Mr. Loagitee, Mr. Whitwell, and other gentlemen 
took in the discussion which followed ; but we incline to think 
that the best mode of setting boilers, especially for the consump- 
tion of blast-furnace gases, is still a questio vexata amongst even 
our most experienced engineers, : 

The last paper read was a very interesting one hy Mr, Charles 
Wood, chief engineer of the Tees Ironworks, upon the ‘ Utilisa- 
tion of Blast Furnace Slag.” Mr. Wood appears to have two 
processes, the first designated ‘‘ slag cooling,” the machinery for 
which consists of a circular table or disc, about 12ft. diameter, 
kept slowly horizontally revolving, and on to which the slag is 
allowed to fall as it flows from the furnace, forming thin layers, 
| which exposure to the atmosphere soon renders brittle. In the 
| second mode of treating cinder, called the ‘‘ slag sand ess,” he 
| employs a machine not unlike Danks’ puddling furnace, driven by 
| power, inside of which are fixed a series of floats or screens, working 
| in water. Into this water the liquid slag is allowed to run, and is at 
| once comminuted into mere particles, the screens or floats gathering 
it up and dropping it into a spout, through which it slides into 
wooden trucks, ee transport whither it may be required. The 
system of utilising thi ag a om he fed Wood is carried 
out by mixing it with + one-tenth of quicklime, and sub- 
mitting the mixture in a die to very heavy pressure, after w: 
here for a fortnight or three 





ee the bricks 7 use. ae ibited — 
ceedingly ‘or 3. Mr. 
Wood asserts they can be tuced at from 10s. to" 12s, per 1000. 
| Mr. Wood also ed for his slag sand a certain value, from its 


containing about 35 per cent. of lime and 22 per cent. 


| of calcium, to farmers as a manure, 





May 9, 1873. THE ENGINEER 274 





BROOMHALL’S PATENT PUDDLER. 


FRONT VIEW 


iM nia | 
| 








Fic .2. END VIEW 





ALTHOUGH we have heard a great deal more of rotary mechanical | puddling tools, that by its aid a greater number of them can be | especial advantage of his invention that it can be readily applied 

addling machines than of any other system, the inventors of the | simultaneously bene Bf in a manner calculated to insure a thorough | to ordinary furnaces at a comparatively small cost, say £60 to £70. 
} are not prepared, as will be seen by our illustration of | agitation and refining of the iron operated upon. Practically | There is, however, a certain incompletenessin the arrangements, as 
Bromhall’s patent puddler, to allow them to remain the only ones ing, the movement is that of four rabbles, which, as they are | the mechanical part clearly does not entirely do the work, and has 
offered to our manufacturers. It will readily be observed, from wn across the bed of the furnace, assume different angles, with | to be supplemented in the balling up by ordinary hand labour. On 
the views which we give, that the object of this invention is rather | the result that all portions of the mass of molten metal are reached | the other side it must not be overlooked that its cost is very small ; 
to imitate the motion of the ordinary hand rabble in a fixed | and completely worked. On the metal coming to nature these | and that it can be — to the puddling furnaces as they now 
furnace, than to substitute for its action any movement (rotary or | tools are disconnected from the operating bars and withdrawn | stand; yl it may hence be found available and convenient for 
other) of the furnace itself; and the patentee claims for his | from the furnace, the balling-up being performed by hand | small forges, but we scarcely anticipate for it any extensive 
arrangement the advantages over other mechanism for operating | tools worked in the usual way. The patentee claims as an | adoption at our large iron working establishments. 
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‘fe NY a sketch of the history of heated air engines, dating from the first, | laid aside, owing to the failure of the heating vessels under the 
THE MEETING OF THE INSTITUTION OF by Sir George Ca i he 1807, followed in 1816 by the more cele- | exposure to the great heat. 

MECHANICAL ENGINEERS y adie ys eg ee 4 . - mgt . —e 
. brated engine of the Stirlings, of Dundee. This latter embodied | This was in 1845, and some time afterwards Captain Ericsson 
For the first time, as we believe, in its annals, the annual spring the beautiful idea of the regenerator, which makes its reappear- | came forward with his so-talled caloric engine, which was soon 
meeting of the Institution of Mechanical Engineers has been held ance in the common mouth respirator, in Siemens’ furnace, in | carried out on a large scale in the form of a pair of marine engines 
in London instead of at Birmingham. This took place on the Kirk’s ice machine, and other apparatus, A diagram was shown | of 600-horse power. To all these engines was applied the Stirling 
afternoon of the 1st—too late for us to notice the meeting before of Stirlings’ latter engine, with its two heating vessels, having | regenerator, consisting of a passage chamber filled either with thin 
going to press—in the Lecture Hall of the Institution of Civil | their lower ends exposed to the fire, their upper ends kept cool by | metallic ting, with copper wire gauze, or with thin metallic 
Engineers in Great George-street ; Mr. C. W. Siemens, the Presi- water and two plungers attached to the opposite ends of a hori- | tubes. The spent heated air exhausted through them left behind 
dent for this year, being in the chair. The meeting was a zontal beam oscillated by a crank and connecting-rod attached to | a portion of its heat, which was picked up by the incoming cold 
air on its passage in the jopposite 


brilliant one, being largely at-| 
tended. We understand that direction. Using as much as 4900 
this precedent will be followed in square feet of heating surface, 


future years—at any rate, as 
s meeting in London—and 
that an alteration in the bye- 
laws of the Birmingham Institu- 
tion will be made bearing there- 
upon. We noticed Mr. Hawksley, 
P.1.C.E., Mr. E. A. Cowper, Mr. 
Bramwell, Mr. May (of Birming- 
ham), Messrs. Stewart and Robin- 
son (of Manchester), Mr. Richard- 
son, Mr. Aveling, Mr. W. 
Anderson (of Erith), Mr. Mene- 
laus, Mr. Reynolds (of Sheffield), 
Mr. F. H. Wenham, and others. 
The first Paper read by the 
Secretary, Mr. W. P. Marshall, 
was that by Mr. F. W. Kitson, 
C.E., of Leeds, on the governors 
known under the name of Mr. 
Stillman Boyd Allen, of Massa- 
chusetts, but the invention of 
Mr. R. K. Huntoon, of the same 
State. Within a casing, fitted 
on its interior with wings, and 
ly filled with oil, there can 
rotated a paddle-wheel by its 
spindle passing through one end 
of the casing and driven at a 
high speed off, say, the fly-wheel 
shaft. The parts thus mainly 
consist of a dle-wheel, two 
separate spindles, and a rotary \ 
enclosing case, which, as the 
central paddle-wheel revolves, 
tends to follow it in the same 


Ericsson seems to have expected 
to get back with the incoming air 
all the heat expended in olin 
the engine. Mr. Cooke dowel 
a large diagram of Ericsson's 
form of air engine—too well- 
known and too much resembling 
in principle Stirlings’ to need re- 
capitulating its points. 

ir. Wenham’s hot-air engine 
belongs to the class in which the 
fire is enclosed and fed by air 
pumped in beneath the grate to 
maintain the combustion, the 
larger portion of the air entering 
above the fire to be heated, the 
whole—together with the pro- 
ducts of combustion—being made 
toact on the piston. Sir George 
Cayley, as stated, first brought 
an engine of this kind to work. 
The air pumped in could be con- 
veyed above or below the fire at 
will. It first passed round a 
casing surrounding the furnace 
to keep it cool, and the cylinder 
was surrounded by a water belt. 
Such an engine was at work 
for months, but its joints gave 
great trouble, and the cylin- 
der and piston packing were 
quickly destroyed by the dust 
and grit from the fuel. An 
attempt to filter the air by 
passing it through sheets of 
wire gauze failed through their 
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direction. At the opposite end lee ! 
to the spindle driven off the x choking up. 
= The next step forward with this 


engine is another spindle or 
trunnion fixed to the winged 
casing, and attached to which is 
a scroll carrying a set of movable 
ae sone veeah by . chain. 

ese weights ate the speed 
of the engine. Attached to the 
scroll and keyed on the end of the 


kind of engine was the invention 
of the protecting drum — first 
brought out in America—for a 
single-acting vertical cylinder, in 
which the working pressure acts 
on the under side only. The drum 
is a prolongation ef the piston, 
and, its length slightly exceeding 
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t CIRCULAR AIR, SPACE | 


short ope is a pinion revolving ] 4 i 
with the cylinder and workin the stroke, its eter being 
in a toothed sector, the arm o slightly less than that of the cylin- 
which is fixed to the spindle of der, and the —. ring being 

near the top, the working portions 


the throttle valve. It thus opens 
or closes it as the oil casing gives 
way or not to the impulsion of 
the paddle, while sustaini e 
movable weights at one point or 
another. 

As the ene imparted to 
the oil, and hence to the 
movable casing, cannot be very 
considerable, it requires to be 
combined with a balanced 

vernor valve. This is of the 
louble dise kind, tubular, and gee FS upper ar 
thoro balan as it is ’ 
without ee t is moved ae ee ree ee =! 2 diaphragm, and above the 
by a lever, and opened and shut y : te is an annulus of seg- 
by a rocking motion of a steel spindle, covered with gun , the engine. In the working cylinder was a close-fitting piston, | mental fire-bricks (as shown) with semi-cylindrical grooves at their 

i communication with one heating | joints, so that when placed together the centre forms a cylindrical 


are thus very ingeniously pro- 
tected 


~ESHAUST.. 


The engraving gives a sec- 
tional view of Wenham’s engine 
of 1-horse power. A special fea- 
ture is the furnace shown at 
A, in which perfect combustion 
is obtained from ordinary bitu- 
minous coal, which is gene- 
rally preferred for this engine. 
The space under the grate is 














metal. the of this cylinder in I 
The tendency of the discussion, in which the President took - the bottom with the other end. As the displacers | hopper containing a store of fuel sufficient for several hours’ work, 
one e opinion of the meeting to be in favour of this up and down the air in the heating vessels was displaced | and the grooves at the joints form @ series of vertical flues through 
‘orm of governor when in connection with its delicately-balanced | and sent ae the top, or cool and to the bottom, | the bricks. The column of coal descends as it is consumed on the 
valve, A working model, parts He Gyan, ent eas or heated part, of vessels, The air heated or cooled as | furnace bars, and the air, coming into contact with nothing but 
Sees of Capen, wens Series Messrs. Whitley Se spengee Sere seapetionty ot Co tap ot Sean Oe aoe, coal in a state of intense ignition, all Cha eetocts of combustion 
of Leeds, the manufacturers in gh argo a of pressure ensued in the above and below the | must pass through the i Peine oo whi channels in the fire- 
@ second paper read was ‘‘ On Mr. F. H. Wi ’s Heated- | working piston. Two engines of this ~ one | bricks that serve as flues white-hot, no unconsumed fire 
gases can pass through. 





were 
Air Engine,” b . Conrad W. Cooke, of the firm of Whieldon | of 45-horse % for upwards of three years 
and Cooke, This able paper on an interesting subject, began with the works of the Dundee fosndsa It was, however, ultimately | The furnace has a cover by which it can be hermetically closed 
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in front of the ashpit, shown at Z, and there is a similar cover for 
filling the coal hopper at Y. The products of combustion after 
leaving the channels of the bricks are met by a bafile-plate W, 
lined with fire-clay, which prevents the cover of the furnace from 
getting unduly hot. The fire-bricks are separated from the outside 
shell of the stove by a ring of powdered brick or ashes. There are 
two cold air supply inlets to the fire, the one below the fire at T, 
and the other above the fire at S; and there is a swing valve, by 
which more or less of the air supply is directed below or above the 
fire. If all the air be directed Lice the fire the combustion 
becomes very intense, and the heat, and consequent expansion of 
the air, correspondingly great, and the engine will gain in power 
and speed. If, on the other hand, all the air be directed above the 
fire through the passage 8, a very dull fire will be the result; the 
air will be comparatively cool with less increase of volume, 
and there will be a diminution in the power of the engine. 
This diiierence of power serves as a very effective means of regu- 


lating the speed of the engine, and the governor was consequently 
attached to the lever of the swing valve at S.No other regulation 
lor speed is required, giving this advantage that the combustion 
of the coal is exactly proportioned to the amount of work per- 


formed. 


The engine is of the ‘ 


‘steeple” form, having two piston rods 


pliced diayonally, with the main or erank shaft running 
between them; and in order to make the cylinder as com- 
pact as possible the cylinder cover is provided with a segmental 


chase or depression, in which the crank passes. ‘The engine 
is single-acting, the air pressure acting on the underside of the 
piston only; the air is admitted from the heater by means of a 
** poppet” valve E, moved by a cam at G on the main shaft, 
There is a similar valve, also moved by a cam, which opens from 
the cylinder to the exhaust. This valve is shown at F, 

The chief peculiarity in this engine is the method by which the 
top of the cylinder serves as the air pump, and is made to convey 
into the heater for expansion the ed bulk of air required for 
the due performance of the engine. The top of the piston does 
not reach the cylinder cover, but there is a clearance space left 
between them. The result is that the pressure in the heater 
should never exceed 15 1b, on the square inch; the extent of this 
pressure is obtained entirely by the amount of clearance space 
above the piston, the action of which may be thus explained : The 
piston rises until it compresses the air contained in the air pump to 
half its volume, or to a pressure of 15 1b, per square inch, and not 
till then does there exist equilibrium between the air in the air- 
pump and that in the heater. The pump valve Q then opens, and 
during the remainder of the stroke air is pumped into the furnace. 
At the end of the stroke the valve Q closes, leaving still 16 lb. 
pressure in the space above the piston. As there is no further 
escape for this, it acts upon the piston during part of the down 
stroke and equalises the action of the engine, a small fly-wheel 
only is rales required, 

This is, of course, not any advantage in power, for whatever 
power is required in order to obtain this pressure of 151b. above 
the piston, must be deducted from the force of the up-stroke ; it 
is only transferred from the lower side of the piston to be utilised 
above by the subsequent expansion of the compressed air. After 
this expansion has ceased the inlet air-pump valve below Q opens, 
and admits the quantity of cold air required for the next stroke of 
the engine. 

Mr. Cooke observed that air engines on this principle cannot 
be worked advantageously at a high pressure ; in one experiment 
the capacity of the space above the piston was so reduced, as to 
give 25 1b, pressure to the air, and with this pressure the engine 
was found to work much hotter, and the heat generated by com- 
pression repeatedly set fire to the hemp packing in the glands of 
the piston rods; the working pressure had therefore to be re- 
duced. If the air forced in be equal to the cubical contents of 
the cylinder, the force required for compression so nearly absorbs 
that of the expansion, that no power will be obtained from the 
engine, On the other hand, if the air-pump have only half the 
capacity of the cylinder, the air will require an increase of 480 deg. 
Fah. in order to double its volume and fill the cylinder, the engine 
still giving off no power. The mean of these two extremes has, 
therefore, been taken, the capacity of the air-pump being made 
three-fourths of that of the cylinder. Mr. Cooke gave some 
enlarged indicator diagrams, taken while the engine was work- 
ing on the friction brake ; and the temperatures of the air at its 
entrance to the cylinder from the furnace, and upon leaving the 
cylinder after doing its work, ascertained by means of one of 
Siemens’ pyrometers, were also given. ‘The air is found to enter 
the working cylinder at 1127 deg. Fah., and to leave it at 466 deg. 
_ About 8 1b. of coal per horse are found to he consumed per 

our, 

There can be no doubt that, in many applications requiring a 
few horses’ power, this engine will be found very useful, and the 
verdict of the discussion tended in this direction. Messrs. Whiel 
«lon and Cooke do not, of course, put it forward in competition 
with the ordinary steam engine ; but rather as a fairly economical, 
non-exploditle, small prime mover. 

In illustration of this paper, one of Mr. Wenham’s engines 
was shown at work at Messrs. Whieldon and Cooke’s works, 
Westminster Bridge-road. ‘The Siemens electrical pyrometer 
was also shown applied to it, This important instrument we 
fully described at the time of its first appearance, so we only 
need observe that its principle is based upon the physical fact that 
the electrical conductivity of a body varies with its temperature. 
A platinum coil of known resistance at 0 deg. Cent. being coiled 
on a cylinder of fire-clay, protected by a metallic tube, is exposed 
to the temperatures to be determined. Leading wires connect 
this coil with a differential voltameter, consisting of two separate 
glass tubes, in each of which a mixture of sulphuric acid and 
water is decomposed by an electric current passing between two 
platinum electrodes. The gas which is generated is collected in 
the top of the tube, and its quantity is read off by means of a 
graduated scale, Movable reservoirs communicate with the tubes 
to regulate the level of the liquid. The current of the battery is 
divided into two circuits, one of which consists of an artificial 
resistance in the instrument and the platinum electrodes in one 
tube; the other, of the resistance to be measured and the electrodes 
in the other tube, The quantities of gas developed in the two 
tubes are in inverse proportion to the resistances of their respective 
circuits ; therefore one of the resistances—viz., that in the instru- 
ment—being known, the other can be calculated. 





THE ROYAL SOCIETY. 


At the meeting on Thursday, April 24th, Sir George Biddell 
Airy, president, in the chair, a paper ‘‘On the Durability and 
Preservation of Iron Ships, and on Riveted Joints,” by Sir Wil- 
liam Fairbairn, was read. There was no reason why iron ships 
should not last for ages. The cause of early decay in the case of 
U.M.S. Megeera, was attributable to the want of inspection such 
as would secure 2 periodical and regular insight into the state of 
wship’s plates and metal, The Megera, the author said, would 
have been perfeetly sound at the present moment if her interior 
had been freely open to inspection, and if such inspection had been 
regulaily carried out, ‘The reports cireulated some years ago as to 
the corrusion of the Menxi Bridge had proved equally unfounded. 
He lad visited the bridye himself, and, with the exception of a 
few wheelbarrowfnls uf rast, there were no signs of any deep- 
rete corrosion, careful attention to the proper meens of preven 
tien daving been cuficlent to preserve the xtraucture, lron 
rlaps ought to be inspected by 
sudpownhers, On the subject of riveted joints, the author 
peintet out thet in maghine riveting there was much 
greater security than in hend riveting, on account of the 
rivet holes being properly filled out. Such a thing as a loose 
rivet might occur in hand riveting, but hardly ever in machine 
riveting, He gave the rates of work as sixteen rivets per minute 


the Acimnivalty end private: 








with a lever-riveting machine, ten rivets per minute with a steam- 
riveting machine, and 0°66 per minute by hand, Former experi- 
ments had shown that, taking the strength of a solid plate at one 
hundred, the strength of an equal width of joint would be seventy 
if the joint were double riveted, and: fifty-six if it were single 
riveted. In other words, 30 per cent. of strength was lost in a 
double and 44 in a single-riveted joint. It had appeared to some 
engineers that the process of ro was injurious to the plates, 
and in many cases recourse had been had to drilling to form the 
rivet holes, With good iron no sensible injury resul from 
—s the rivet holes. With rigid und bad plates, on the other 

and, the piate would crack between the rivet holes, and it 
would have to be discarded. The advantage of the punching 

rocess lay in its testing the quality uf the iron. It had been 
found in certain cases that the rivets sheared across with a 
less force when in drilled than when in punched holes, and 
this had been attributed to the sharpness of the edges of the 
drilled holes. This point was elucidated by Colonel Inglis’s experi- 
ments on joints with rivet holes, the edges of which were rounded. 
These experiments corroborated the author's as to the superiority 
of punched to drilled holes. According to Colonel Inglis the dif 
ference of strength of the rivets was only 24 per ecent.; the 
superiority of the joints with rounded holes was as much as 29 per 
cent. on the average. <A riveted joint, said the author, may give 
way either—(1) By the tearing of the plates from the rivet-hole te 
the edge of the plates; (2) by the tearing of the plates from rivet- 
hole to rivet-hole; (3) by the shearing of the rivet. When the 
plate gave way by tearing from the rivet-hole to the edge of the 
plate, a binding stress was induced in that part of the plate which 
was in front of the rivet. When the plate gave way by tear- 
ing from rivet-hole to rivet-hole it was commonly assumed that 
the stress on the part of the plate between the rivets was a 
uniformly distributed stress, This was not strictly correct. The 
want of uniformity of stress would cause the plate to give way with a 
lower average intensity of stress than that which corresponded to 
the ultimate resistance of the plate to tension. It was impossible 
to calculate how much the plate might be weakened by the want 
of uniformity in the distribution of the stress. Probably the loss 
of strength due to this cause was very small in ductile plates ; the 
weakening, however, might account in part for the apparent loss 
of strength of the plates at joints as compared with the same 
plates broken in an unperforated condition. This loss of strength 
had been hitherto ascribed entirely to injury done to the plate in 
the punching process. When the rivet gave way by shearing, the 
stress on the section was also not uniform. In consequence of the 
great deformation of the rivet before fracture it was subjected to 
bending as well as shearing action. The friction between the 
plates, induced by the contraction of the rivets in cooling, had 
been supposed sometimes to add to the apparent resistance of the 
rivet toshearing. A iderable disp] tofthe plates, however, 
took place before ultimate fracture, and the deformation of the 
rivets was so great that it could hardly be supposed that they 
exerted any tension, holding the plates together at the t 
of fracture. ‘The friction should, therefore, be entirely neglected 
in estimating the ultimate resistance of riveted joints, and this 
indeed had been done by most English writers. The theory that 
the sharp edges of drilled holes induced a cutting action, which 
diminished the strength of the rivets, had suggested to Colonel 
Inglis, R.E., to try whether a greater resistance in the joint could 
be obtained by purposely rounding the edges of the rivet-holes, 
Some experiments had been made for Colonel Inglis by Mr. 
Kirkaldy, from which it appeared that the resistance of the rivet 
was increased 10 per cent. by this rounding of the edges of the 
rivet-holes. The following table is a summary of results obtained 
by the author :— 


Experiments on the Ultimate Resistance of Rivets to Shearing. 
anor a? as Pee os — 
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1|°84} “554 10°S19 | 19°528 (190 Single shear; punched holes ; 

| | | machine riveted. 

2/°82| 528 | 1o-sz9 | 20°C06 |*272\Single shear; punched holes; 

| | hand-riveted. 

2 | 84) 554 10°257 | 18°514 ‘168\Single shear; drilled holes ; 

| | machine-riveted 

4/82} 598 10°729 | 20°339 |*190\Single shear; drilled holes; 

| } | hand-riveted. 

5 | 84) -364 | 11-221 | 20-254 |-270|Single shear; drilled ; edges of 
| | plates rounded ; machine- 
| | riveted, 

Gj} 82] °528 117192 | 21°197 |°240\Single shear; punched and 

| | | counter-sunk ; hand-riveted. 

5 | 84 4 | 10°S50) 19°584 |*160\Single shear; drilled and counter- 

| sunk ; machine-riveted. 

8 | 32 S$ | 11°234 | 21°276 °288\Single shear; drilled; edges 
| | | rounded ; countersunk ; hand- 
| | | riveted. 

9 | 82} +528 | 23°375 | 44°270 *34y/Double al punched ; hand- 

| | | |_ riveted. 
10 | *82 528 20°684 | 29°174 °232Double shear; drilled; hand- 
| | riveted. 
11 °82 528 | 24°313 | 46°047 *482Double shear; drilled; edges 
| | rounded ; hand-riveted. 
12/82) ‘528 | 26°464 | 50°121 .... Double shear; drilled; edges 


round and counter-sunk ; 
| hand-riveted. 
(This rivet did not shear. The 


| 
| 
| {plate broke away.) 





The following are his general conclusions: (1) Joints with 
drilled holes are weaker, and elongate less before fracture than 
joints with punched holes; (2) hand-riveted joints are somewhat 
stronger than machine-riveted joints ; (3) there is a decided in- 
crease in the strength of the rivet when the edges of the rivet- 
holes are rounded, so as to diminish their cutting action. The 
average of four experiments on joints with drilled holes, compared 
with the ave of four experiments on joints with punched 
holes, showed that the rivets in the former were 1°36 ton per 

uare inch, or 64 per cent. weaker than the rivets in the latter. 
The elongation was also 26 per cent. less with drilled than with 

Snetial Iealen. The mean of three experiments on hand-riveted 
joints, compared with the mean of three experiments on machine- 
riveted joints, showed an excessof shearing resistance in the rivets 
in the hand-riveted joints, amounting to1°495 tons per square inch, 
or 7} per cent. The hand-riveted joint also elongated 26 per cent. 
more than the machine-riveted joint. ‘The mean of three experi- 
ments on joints with rounded holes, compared with the mean of 
three experiments on joints with unrounded punched holes, and 
with the mean of three experiments on joints with unrounded 
holes, gave the following results :— 

Shearing resistance of rivet. 

eee eee eee eee © 21517 tons per sq. inch. 
{punched ... 20°953 
( drilled 19228" ,, es 
Hence the joint with rounded holes was, as regards resistance of 
rivet, 12 per cent, stronger than the joint with drilled holes, but 
only 2} per cent, stronger than the joint with punched holes. 

Negerding the apparent superiority of hand-riveting as com- 
pared with machine riveting, the author observed that this was 
due to the fact that in hand-riveted joints the rivet was slightly 
hardened by being hammered after it was cold, In small experi- 
mental joints haud-riveting had therefore a slight advantage in 
strength, but the defects uf hand-riveting were not likely to be 
exhibited in experiments ou a eamall scule, Lhe experiments 
aupenser. conclusive as to the inferiority ef jointa with drilled 
holes, and Sir William Fairbairn reiterated his conviction 
that the forge used in, punching plates was « valuable practical 
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test of their quality, and tended to prevent the use of inferior 
iron. 

The next paper read was by Mr. Francis Galton, ‘‘ On the Em- 
ployment of Meteorological Statistics, in determining the best 
Course for a Ship, the Sailing Qualities of which are known.” The 

or has, on former occasions, hinted at the conversion of wind 
into passage charts, and his aim now appears to be to construct 
charts which will, almost at a glance, allow a navigator to pick his 
best route, and, if thrown out fof it, to calculate his chances for 
any other route he may determine upon. The task is undoubtedly 
a laborious one, but it is urged by the insufficient and confused 
state of Maury’s and other charts now extant. The most direct 
line between two points of the ocean is seldom the farthest route 
for sailing vessels. Hence a compromise has to be made between 
directness of route and the best chance of —— winds and 
currents. A knowledge of the distribution of winds would enable 
a calculation to be made as to which would be the most suitable 
passage in any given case. The labours at the Meteorological 
Office tend to supply this want of accumulated knowledge. 
With a moderate wind a merchantman of the class that 
usually navigates the Atlantie will, by beating to windwaid, make 
two miles and one-third an hour right in the wind’s eye. At two 
points off the wind it will make three miles; at four, four miles; 
at six, seven miles; at eight, eight miles and a-half; at ten, nine 
miles; at twelve, nine miles and a-half; at fourteen, eight miles 
aod three-quarters; and at sixteen, or with the wind right astern, 
it will make only seven miles and a-half. The most immediately 
useful knowledge was—said the author—that of the distance 
which the ship could accomplish at various points of the routes in 
a unit of time. His object, moreover, was to show how the 
valuable statistics of the mean prevalence and force of the various 
winds in different parts of the ocean, which had been collected at 
the national expense by the Meteorological Office, could be utilised. 
These statistics were now about to be published, and, in order to 
give a graphical representation of the results, he constructed a 
series of contours representing the obtained values as to the 
relative frequency and force of wind. It was strange that so useful 
and definite a conception as that of contours should not long 
since have acquired aname. The idea in its general application 
was not wntemilies, because we all were apt to- reflect 
how far we could travel in an hour’s walk, ride, or drive 
from our house, in various directions, and we knew that the dis- 
tances in different directions varied according to the goodness or 
straitness of the road. Nevertheless, our vocabulary did not 
admit of an expression of the idea of this contour without a 
tedious paraphrase, including references to—(1) equal and specified 
times ; (2) direct geographical distance ; (3) universality of direc- 
tions ; and (4) a bounding line. The author, therefore, proposed 
to employ the word ‘isochrone * (equal in time), meaning thereby 
all that was expressed in the contour, the unit of measurement 
being understood to be a single day’s sail, unless otherwise 
specified. The lines of swiftest passage from one port to another 
could only be determined after computation of the isochrones for 
a sufficient number of ocean districts within the region of inquiry, 
to enable those at any particular spot, or as much of them as is 
needed, to be found by interpolation. It seemed impossible to the 
author to draw any portion of an isochrone, except in a rudely- 
approximative way, without previous computation. Calculation to 
8 or 16 points took so long to perform, and small differences in the 
mean force of wiads had so large an influence, that no human brain 
was competent to deduce correct results after a mere inspection of 
the data. A naval officer of unusually large experience in the 
construction of weather charts, and who was familiar with the 
sailing qualities of a ‘‘ Beaufort standard ship,” in estimating 
portions of isochrones, in certain cases found the mean error of his 
estimates to exceed 15 percent, The guesses of ordinary navi- 
gators would necessarily be much more wide of the truth. A 
very small saving, however, on the average length of voyages 
would amount to an enormous aggregate of commercial gain, and 
where precision was practicable the rule of thumb should be 
discarded. Our meteorological statistics afforded the best 
information attainable at the present moment, and they exceeded 
by some hundredfold the experiences of any one navigator. 
The probable error of a navigator’s estimate of an 
isochrone, and consequently of the data which he must 
use, whether consciously or not, whenever he attempted to 
calculate his best track, were due at the present time to no less than 
three distinct sets of uncertainties: a, the average weather; b, the 
performance of his ship on different courses with winds of different 
force ; c, the computation of the isochrone. If A, B, and C, be 
the palpable errors of tkese three respectively, then the pro- 
bable error of thc navigator’s estimate would be ¥ A? + B?+C*, 
The author reduces this root to one factor, A only, which again 
can ,be minimised until it ceases to be of any practical inconve- 
nience. It was not without precedent, said the author, that statis- 
tics should require discussion and elaborate calculation before 
they could be turned to account and be made the familiar basis 
of most commercial undertakings. Classified lists of ages at death 
were no better fitted to be the immediate guides of those who 
granted annuities or engaged to pay reversions, than were thefcrude 
meteorological statistics of the ocean as immediate guides of the 
navigators. Most vessels would practically admit of division into 
some moderate number of classes, and it would suffice to calculate 
isochrones for each of these classes ; but in any case the number 
of calculations must be very large, because they would differ not 
only for the class of ships and the particular destination, but also 
for the season of the year when the voyage was made. It was 
therefore important that even individual ships should be enabled 
to have isochrone’s drawn for their especial use at a trifling cost. 
This could be effected by the use of a peculiar kind of calculating 
machine which the author exhibited. He believed that no degree 
of precision of meteorological knowledge need be thrown away in 
the practice of navigation, and hoped that the high value of ocean 
statistics collected and now published by the Meteorological Office, 
would be brought into greater prominence than had hitherto been 
awarded to it. z 

At the meeting on Thursday, May 1st, Mr. William Spottis- 
woode, vice-president in the chair, the following fifteen candidates 
were named as elected by the Council of the Royal Society for 
election this year into that body :—William Aitken, M.D., Sir 
Alexander Armstrong, M.D., K.C.B., Robert Stawell Ball, LL.D., 
John Beddoe, M.D., Frederick Joseph Bramwell, C.E., Staff- 
Captain Edward Kilwick Calver, R.N., Robert Lewis John Ellery, 
ERAS, Lieutenant-colonel J. Augustus Grant, C.B., C.S.1L, 
Clements Robert Markham, C.B., George Edward Paget, M.D., 
George West Royston Pigott, M.D., Osbert Salvin, M.A., the 
Hon, John William Strutt, M.A., Henry Woodward, F.G.S., 
James Young, F.C.S. 

The first paper read was by Mr. Osborne Reynolds, ‘‘ On the Con- 
densation of a mixture of Air and Steam upon Cold Surfaces.” The 
author had madea seriesof experiments with the view of ascertaining 
if there was a great difference in the rate of condensation of pure 
steam and a mixture of steam and air; of ascertaining, in tact, 
whether pure steam condenses at an unlimited speed, and also if 
the effect of air on the condensation increased as the proportion of 
air to steam increased. The object of the investigation was to find 
out how far the pressure of a small quantity of air affected the 
power of a cold surface to condense stearn. It seemed probable 
that it might retard condensation very much; for when pure 
steam came up to a cold surface and was condensed, it left an 
empty space, which was immediately filled with fresh steam ; so 
that the passage of the steam up to the cold surface wss un- 
obstructed, and if the surface could carry off the heat fast enough, 
the rate of condensation would be unlimited. If, however, the steam 
waa mixed with air, then, as the mixture came in contact with the 
cold surface, the steam would be condensed. and the air would be 
left between the fresh steam the cold surface, so that after 
condensation had commenced tha surface would be protected with 
@ stratum of air, and fresh gteam, would hove either to displace this 
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or pass through it before it in turn could be condensed. This 
question besides its philosophical interest had important practical 
bearings on the steam engine. If the quantity of air mixed with the 
steam affected therateat whichit condensed then the ratio which the 
pressure of air bore to the pressure of steam in a condenser would 
materially affect its efficiency. This was particularly important with 
reference to the surface condenser. If, again, the air prevented 
the condensation of steam, then by sending air into the boiler of a 
high 7 engine the condensation at the surface of the cylinder 
would be prevented; and this, if allowed to occur, became a 
source of great waste, for when the steam came into a cold 
cylinder it condensed, heating the cylinder and leaving water, 
which would again be evaporated as soon as the steam escaped, 
and this, in evaporating, would cool the cylinder. By 
preventing this, the mixing of air with the steam would 
effect the same object as the steam-jacket, only in a 
more efficient manner ; for the heat communicated to the steam 
in the cylinder from the jacket is not nearly so effective as that 
which is communicated from the boiler, in consequence of the 
steam in the cylinder being at a lower temperature than that in 
the boiler. Of the two experimental undertakings set before him 
the author found the first the most difficult. The rate of con- 
densation of pure steam was so great that it was practically 
impossible to measure it ; and to institute a comparison between 
this and the condensation of a mixture of steam and air was like 
comparing the infinite with the finite. It was practically impos- 
sible to keep any surface cold when an unlimited supply of pure 
steam was condensed upon it, so that under such circumstances 
the quantity of pure steam condensed was limited by the power of 
the surface to carry off the heat. The best method of obtaining 
a qualitative result seemed to be by introducing sufficient cold 
water into a flask of steam to condense it all, and ascertain 
whether this condensation was effected suddenly or slowly. The 
presence of hot water in the flask with the steam very much 
assisted in ascertaining the rapidity of condensation. When there 
was no hot water in the flask the condensation by the injected 
water was only a question of time; the gauge would come to the 
same point whether the condensation was quick or slow, the only 
difference being the speed at which it would rise—a difference not 
easy to appreciate, especially when the motion was quick. But if 
hot water was present, then as the steam in the flask wascondensed, 
it was replaced by fresh steam from the water, and the interval 
between the condensation and the consequent ebullition is the 
only time allowed for the creation of a vacuum; the vacuum 
which was attained in the interval would therefore depend on the 
rapidity of condensation. The interval would be very short, and 
the better the vacuum the shorter it would be; so that unless the 
condensation was very sudden, there would be but a slight re- 
duction of pressure. If, however, the condensation was really 
instantaneous, a perfect vacuum might exist for an instant. 
Hence, when there was water in the flask, the rapidity of con- 
densation was indicated by the height to which the gauge rose, 
instead of the speed with which it rose, and this was much easier 
to estimate. The following are the conclusions which the author 
draws from his experiments :—(1) That a small quantity of air 
in steam does very much retard its condensation upon a cold 
surface ; that, in fact, there is no limit to the rate at which pure 
steam will condense, but the power of the surface to carry off the 
heat ; (2) that the rate of condensation diminishes rapidly, and 
nearly uniformly, as the pressure of air increases from 2 per cent. 
to 10 per cent., that of the steam, and then less and less rapidly 
until 30 per cent. is reached, after which the rate of condensation 
remains nearly constant ; (:3) that, in consequence of this effect of 
air, the necessary size of a surface condenser for a steam engine 
increases very rapidly with the quantity of air allowed to be 
present within it ; (4) that, by mixing air with the steam before it 
is used, the condensation at the surface of a cylinder may be 
greatly diminished, and consequently the efficiency of the engine 
increased ; (5) that the maximum effect, or nearly so, will be 
obtained when the pressure of air is one-tenth that of the steam, 
or when about two cubic feet of air at the pressure of the atmo- 
sphere, and the temperature 60 deg. Fah., are mixed with each 
pound of steam. 

Another paper, ‘‘ On the Effect of Pressure on the Character of 
the Spectra of Gases,” by Messrs. Stearn and Lee, was communi- 
cated by Mr. W. Huggins. The authors showed that electricity 
also affected the spectra of gases, and that this had hitherto been 
overlooked by investigators on the subject. If a Leyden jar was 
placed in circuit, and the current from an induction coil was passed 
througha Pliicker’s tube containing nitrogen with the traces of hydro- 
gen generally present, the following well-known phenemena were 
observed :—When the gas was near atmospheric pressure the lime- 
spectrum of nitrogen was brilliant, and the F line of hydrogen was 
broad and nebulous. As the pressure was reduced the lines of nitro- 
gen gradually faded out, and the band spectrum appeared, while 
at the same time the F line of hydrogen Seam narrow and well- 
defined. 1f fresh gas was admitted the line spectrum re-appeared, 
accompanied by a widening of the F line. Further experiments 
were made to prove that these changes were not dependent on the 
density of the gas. 

The last paper read was a further communication from Dr. 
Rastian, on the question of Bacteria and Vibriones. 

The meeting adjourned after having passed the formal vote of 
thanks to the authors of papers, 


ON THE OVERLOADING OF STEAMERS.* 
By Mr. J. WicHAM RICHARDSON, Associate. 

For some years past there has been noticeable a tendency on 
the part of the public more and more to solicit the interference of 
the Government in protecting its interests from the alleged un- 
scrupulous conduct of certain sections of the community, which 
sections are mostly to be designated as traders, or capitalists, or 
monopolists. Various legislative enactments have, during the 
last twenty years, been passed, or proposed, granting large powers 
to differens departments of the central Government to control, 
for example, sanitary matters; the adulteration of food; the 
sale of intoxicating drinks ; the conveyance by rail of goods and 
passengers, &c., &c.; descending even to the minutest details. 
Whether this tendency is a sign of progress or the contrary I do 
not now propose to inquire ; but I should like to draw the atten- 
tion of the Institution of Naval Architects to the importance of 
its being properly directed. The department of the Government 
which takes cognizance of matters relating to shipping is the 
Board of Trade ; and although I ence heard Mr. Thomas Gray, 
one of the head officials of that department, state to a deputation 
that he personally did not believe in Governmental interference, I 
do not the less doubt but its interference and surveillance will 
increase year by year. Under these circumstances it is heartily 
to be regretted that the composition of the Board of Trade is not 
such as to command the confidence of practical or technical men. 
I cannot say more on this head without entering upon what 
ni lead to personalities ; but I am confident that there is not 
a shipbuilder, or shipowner, or engineer in this room who will not. 
feel the force of this remark. It must be remembered that this 
country owns more than two-thirds of the steam tonnage of the 
world, and has constructed also the greater portion of the remain- 
der. Whatever then there is of finest and best and most effective 
in the navies of the world has been created by the genius and the 
labours of the shipbuilders and engineers of Great Britain. I, 
therefore, the Trade wish to command the confidence of 
such a body of men, it must be prepared to command first-class 
talent. No sheltering behind the timidity of official red ta) 





pe will 
prevent its falling into contempt. No shirking of responsibility 
will save it from being a fatal drag upon the enterprise of the 


country. 
To keep, however, to the question of overloading steamers. I 
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understand this to refer not only to loading a steamer too deeply, 
but generally to putting on board a cargo which is more than a 
steamer ought to carry. Thus, a steamer may be in good trim as 
regards draught of water, and yet have, for example, a cargo of 
o—, which in the absence of shifting boards, may, after settling 

own, go over to the lee-side, and cause the ship to founder. Or, 
again, she may have the dead weight so distributed as to be dan- 
gerous, even although the draught of water forward and aft may 
be within the limits of safety. Further, a draught of water safe 
enough in summer time may be dangerous in winter, or if safe for 
one voyage may risky for another. Certain authorities have 
proposed a certain number of feet of side calculated from the depth 
of hold as a standard ; but this is subject to the difficulties stated 
above, and, worse than this, it does not take into account either 
the length of the steamer or her model. If it were possible to 
arrive at a clear definition of a safe load line it would not be diffi- 
cult to cause it to be observed, simply by the Government under- 
taking one or two prosecutions; but the shipowners of the country 
certainly have a right to demand that before extensive powers be 
given to the Board of Trade, that body should be prepared to 
state on what basis it proposes to control the load line of steamers, 
and to state also the reasons and considerations leading it to fix 
such a basis, It is also much to be desired that the decisions of 
the Board of Trade should in such a case carry with it the autho- 
rity which would be derived from a more representative constitu- 
tion. A great deal of soreness and heart-burning would be done 
away with if it could be felt that simple justice was never sacri- 
ficed to official dignity. And, further, considering that London is 
not the first nor even the second port of the empire, there should 
be local tribunals at Liverpool, Newcastle, Hull, Glasgow, Leith, 
Bristol, &c., with powers of deciding in cases where the inspector 
of the Board of Trade for the port exceeded or failed in his duties. 
It is really a most momentous matter: the entrusting of vast 
interests to practically irresponsible and not too talented officials. 
The extraordinary part which the Board of Trade took with refe- 
rence to the Suez Canal dues will be fresh in the recollection of 
most of us. The danger of this interference will, I think, come 
more forcibly home to you if I show, as I intend to do, that in 
some cases the action of our Government is directly opposed to the 
prevention of losses at sea! Let me repeat this :—The action of 
our Government is in some cases directly opposed to the preven- 
tion of the loss of steamers at sea. This may startle you, but it 
will not startle shipowners or shipbuilders. They are well aware 
of what I am going to explain, namely, the effect of the regulations 
for the measurement of register tonnage. 

A great deal has been said about spar-decked ships of late, with- 
out perhaps persons always having a very clear idea of what a 
spar-deeked ship is. The Committee of Lloyd’s Register have 
attempted to define the term in their usual elaborate way, but 
not to much purpose. I have found many people think it 
means a steamer without bulwarks, but only open railings. 
Others again think it refers to the scantlings of the hull, or the 
height to which the bulkheads are carried. The Liverpool 
Underwriters’ Registry refuses to recognise the term as affecting 
scantling. for the very good reason, that practically, so long as the 
present rules for measuring tonnage are in force, spar-decked 
ships must and will be loaded precisely the same as three-decked 
ships. It also holds, and with equally good reason, that the level 
of the topmost deck is the right position for placing the stringers 
which are used to give longitudinal strength. 

Sut now let us take as an example the steamers employed in 
the ore trade between this country and Spain. They have a very 
heavy and a burdensome cargoe to carry, and a cargoe which by no 
means fills up the entire space of the holds. The draught of water 
at such a port as Bilboa for example is also very limited, and the 
steamers going there must consequently be broad in the beam, 
and full in the lines, The type of such a steamer may be 
sketched thus :— 
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a long low vessel with full short poop, house amidships carried to 
the sides to protect the machinery and give accommodation for 
the engineers, and a topgallant forecastle for the crew. Now if 
the ship were to be spar-decked, by continuing the poop to the 
house amidships, A A, and further to the furecastle, 2 B, the 
vessel would evidently be not only much safer from the danger of 
foundering, but also much more sea-kindly. In this trade a 
steamer would never carry any cargo in such added space, and yet 
not the less would our Government compel the shipowner,to pay 
dues upon the whole tonnage. Nor would the addition by any 
means be a slight one. I have taken several examples, and a 
fair average for this class of steamer gives the addition to the 
register tonnage measured at from 20 to 30 per cent. But 
even this large increase of tonnage is not all, for in 
consequence of the peculiar rule for deducting the allow- 
ance for propelling power, the chances are that the spar-deck 
would bring the tonnage above the full power scale, and so the net 
register tonnage would be increased very much more than from 
20 per cent. to 30 per cent; in fact, in some instances, by from 
40 per cent. to 60 per cent. Can shipowners be expected to go to 
the expense of perfecting their steamers when they are so heavily 
handicapped in this way by the Government? The objection that 
cargo might possibly be carried in the added spaces is surely a 
trivial one ; for if it is contemplated to undertake the inspection 
of the load line of every steamer each time that she leaves her 
port, the very slight care of ascertaining whether a clearly defined 
space does or does not contain cargo is certainly a much less 
onerous duty, and one which the existing staff of Custom-house 
officials might very easily undertake. All that is asked for is that 
a shipowner be allowed to have constructed a covered-in space, 
which shall not pay light or port dues, which, in fact, shall be 
deducted from the register tonnage when and so long as it is 
used merely to increase the safety of the ship, and not for 
cargo. 

Another instance of Governmental interference is almost worse, 
because it is at least open to doubt whether it be not ultra vires, 
that is to say, illegal. I refer to the including in the measured 
tonnage the space, or part of the space, which is between the in- 
ner and the outer skin in ships with double bottoms. ‘There is, 
perbaps, no one detail of construction which offers a greater 
chance of saving a ship wrecked by going ashore. I doubt, also, 
if a single case can be adduced of cargo, either liquid or solid, 
having ever been put in this space which can justify the Govern- 
ment in including it in their register tonnage. The practice, 
therefore, of the supervisors of tonnage measurement can only be 
explained by attributing it to that misplaced zeal which is ap- 
ag to be found amongst all officials, and which, seemingly, 
eads them to imagine that it is their duty to rob Peter (the 
general good) to pay their own departmental Paul! 

Let me observe, in conclusion, that probably in this matter of 
overloading steamers, as in many other cases, more good may be 
effected by doing away with hievous tments than by any 
positive legislation. This has undoubtedly been our experience in 
other fields ; and let us hope it may also be so in this, which. 
considering the vast importance of keeping up the name an 
character of our shipping, is one of the first questions of the day. 

Do not call upon our Government to tect by inspection the 
lives of our seamen until you have asked it to do nothing to 
imperil them. 
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CHEMICAL SOCIETY. 
Thursday, 1st May, 1873. 
Dr. Opie, F.R.S., President, in the Chair. 


THE minutes of the previous meeting having been read and 
confirmed Messrs. William A. Prout and Alfred Payne were 
formally admitted Fellows of the Society. The list of donations 
was then announced, and the names of Messrs. Isidore Bernadotte 
Lyon and John Henry Baldock read for the third time. These 
gentlemen were balloted for and duly elected. 

Dr. H. Sprengel then read his paper “On a New Class of Ex- 
plosives,” in which, after stating that Mr. Nobel’s important 
discovery in 1864, of effecting the explosion of nitroglycerine, 
and analagous substances by means of a detonating charge, had 
initiated a new era in the history of explosives, he observed that 
an explosion may be regarded as the sudden release of that force 
which previously held together the molecules of gaseous matter, 
and explosives as those solids and liquids which can suddenly 
assume the gaseous state. Heat is usually the cause of this 
change, so that explosions, as a rule, are simply rapid combustions 
of compounds which yield gaseous products: the higher the tem- 
perature produced of course the more these gases are expanded, 
and the more powerful the explosion. On examining a large number 
of mixtures of oxidising and combustible substances it was found 
that mixtures of nitric acid, density 1°5, and nitro compounds of the 
hydrocarbons, fired by a detonating cap, were the most effective. 
Of these, a mixture of nitrobensol or picric acid with nitric acid, 
exploded with the greatest violence, comparable to nitroglycerine. 
In conclusion the author drew attention to the harmlessness of the 
materials as long as they are kept separate, and the comparative 
ease with which they may be mixed, Something is gained even 
when one only of the components is liquid, and with this object 
he had proposed the use of porous cakes of potassium chlorate 
coturatod with a combustible liquid such as bisulphide of carbon 
or nitrobensol. These had been found to be five times as effective 
as an equal weight of gunpowder in open granite quarries. 

The President said they were much indebted to Dr. Sprengel 
for his account of these explosives, and although extremely 
interesting from a theoretical point of view, the question still 
remained as to whether they could enter into competition with 
those with which we are already acquainted. 

Professor Abel said he had witnessed some experiments with 
Dr. Sprengel’s explosives which had been very successful. They 
no doubt opened out a new field for experiment, although there 
might be some difficulty in the practical application of corrosive 
liquids like nitric acid or volatile ones, like bisulphide of carbon. 
The mechanical state of the explosive had certainly a great 
influence on the result—for instance; slightly compressed gun- 
cotton did not detonate readily even if warm, since to obtain a 
satisfactory result there must be a certain resistance to mechanical 
motion; but well compressed gun-cotton could be detonated 
even when wet by cuglaging a small portion of the dry cotton 
as an initiative, moreover a low temperature did not in all 
cases make a difference, frozen gun-cotton detonating readily. 
When the cotton was so circumstanced that it could resist 
mechanical motion it was very sensitive to the detonating 
charge, but when it could yield to mechanical motion it was not 
sensitive. These conditions had doubtless some bearing in the case 
of liquid explosives, as might be inferred from the fact that a shell 
charged with finely divided gun-cotton suspended in water could 
readily be exploded by a small detonating charge. 

A paper “On Zirconia,” by J. B. Hannay, was then read by the 
secretary. The author has carefully examined the effect of pre- 
cipitating zirconia at various temperatures, and finds that when it 
is formed at a high temperature a considerable proportion of the 
precipitate is very difficultly soluble in tartaric acid. This explains 
the results obtained by Mr. Forbes when examining zircons for 
jargonium ; the supposed new earth, insoluble in tartaric acid, 
being really zirconia, altered by the temperature at which it had 
been precipitated. Zircons of be specific gravity were found to 
contain uranium, iron, cerium, aud didymium, besides silica and 
zirconia, The author also gives an account of the absorption 
spectra obtained on cule heating a borax head previously 
saturated with zircon, and to which a little boracic acid had been 
added. For this purpose a zirconia light, formed by directing an 
exyhydrogen flame against a cylinder of zirconia, was employed, 
and which the author recommends for spectroscopic purposes, as 
being extremely good both in the violet and in the extreme red. 

Dr. Odling thanked the author, in the name of the Society, for 
his instructive communication on a subject which had excited 
considerable attention some years ago, and which now seemed to 
be satisfactorily explained. The difference in the specific gravity 
of zircons still offered some points for further investigation. 

** A note **On Pyrogallate of Lead, and on Lead Salts,” by W. 
H. Deering, was then read by the author. After glancing at pre- 
vious examinations of the lead salts of this acid, the author de 
scribed the method he had employed in preparing the salt 3PbO, 
4C, H, O;, analysed many years ago by Dr. Stenhouse. An aque- 
ous solution of pyrogallic acid that had been purified by crystal- 
lisation from benzol, was acidulated with acetic acid, and 
precipitated with acetate of lead, sometimes leaving excess of the 
acid, sometimes using excess of lead acetate, but in both cases the 
results of the analyses agreed closely with the numbers required 
by the formula 3 PbO, 4C; He Os. On examination, however, the 
precipitate was indubitably proved to contain acetic acid, the 
amount of which pace, very nearly to that required by the 
formula C2 Hie PbO; (Ce Hs O2) oPb. The precipitate, therefore, 
is really a combination of pyrogallate and acetate of lead. The 
author suggested that several of the organic lead salts, said to 
consist of m molecules of lead salt + PbO, might really be 
double salts containing acetate of lead. 

The President, in thanking the author, observed that his exa- 
mination of the lead pyrogallate had an important relation to 
other organic lead compounds, and thus became a subject of 
general interest. 

Dr. Wright said that in decomposing by sulphuretted hydrogen 
the lead salts of certain acids obtained from the terpenes, he 
had observed the presence of acetic acid; this he had hitherto 
attributed to a basic lead salt. 

Mr. Spiller suggested that some light might be thrown on the 
matter by the mercury salt; mercury pyrogallate, obtained by pre- 
cipitation with mercury chloride, was a scaly crystalline precipi 
tate, an examination of which might give a solution of the 
question. 

Dr. Debus observed that it should be a fundamental rule always 
to qualitatively examine the nature of any given precipitate, so as 
to ascertain want acids and bases were actually present, and they 
were much indebted to Mr. Deering for pointing this out so 
forcibly. 

The meeting ultimately adjourned until Thursday, May 15th, 
when there will be a lecture on “‘Isomerism,” by Dr. H, E 
Armstrong. 





= 





THE Companionship of the Bath has been conferred on Mr, W. 
T. Thornton, who presides over the Public Works Department in 
the India-office. 


THe Frencn Gun OF THE Future. —The Patrie learns that 





the important question of the reorganisation of the French artil- 
lery will be shortly settled. In consequence of numerous and re- 
peated experiments at Trouville, Calais, and other places, the Go- 
vernment and the Commissions have resolved to adopt a model 
field gun of a calibre of 8 centim presented and invented by 
Colonel Maillard, of the marine ery, and at this moment 
director of the cannon fi of Nevers, The model gun car- 
riage which has been found the was presented by M. Fournier, 





— artillery, who is connected with the foundries of 
Villeneuve, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


MINE VENTILATION, 


Sir,—There is no desire on my part to allow anything I may | railways, and I earnestly request 


! 


have stated to remain obscure, but unless the particular point 
requiring further explanation be pointed out, I am afraid I cannot 
satisfy Mr. Newland, for it is unlikely that I can guess what is 
meant by his very vague and general assertion of my vagueness, 
He should remember that few things can be properly explained 
by a few words, and also that an editor’s patience has to 
sidered. I might in like manner, but more definitely, state that 
the remark of his having given twenty years’ attention to mining 





con- | them when I am ready. It o- = a o—- e practical a, | 
some changes, not ve! i ut very n » an 
r 4 be Rater | 


meting the natural revolution of a wheel at a given speed, and 
this is what some brakes do pogjetiaiey when 0 Sule ay to 
start, because the blocks are not removed quite clear of the wheels 
as with the screw arrangement. I would urge inventors to do 
this effectually. I enclose a slight delineation of a method I am 
working out for distributing weight 9nd increasing adhesion on 
all those who are apt to form 

conclusions to be extremely cautious, and to think a t 
deal before they say much in this matter. In a few months I hope 
to be able to put your readers in a position to pronounce an 


opinion. I should have pleasure in sending you traci of an 
engine I am now designing for a certain railway, if you will accept 


which I shall be quite prepared to support and prove to 


affairs seems to me somewhat vague and indefinite, and not to the | than existing devices. I would say to your correspondent, Mr. 


purpose, for if this only means interested in and devoting some | Gibso’ 
even extend the 
uired of me—that it is ' 


time to the subject, I might say the same, and 
term. Butif he can show in print—as requi 
twenty years since he first proposed a plan for the ventilation of 


collieries by exhausting the foul gases, then on this particular | wheels 


and important part of the subject I shall be obliged to give way. 
Exhausting and compressing the air of mines is not the only 
subject of my papers ; they also relate to a system of conveying 
or withdrawing, which also means compressing and ex- 
hausting air, in or out of all or any part of a mine through tubes | 
of varying diameters, which may terminate in flexible tubes te | 
| 


other appendages. <A description of this plan I forwarded to the 
owners of the Hartley, Oaks and other collieries immediately after 
the respective explosions, and letters will be seen explaining the 
subject more minutely in THE ENGINgER for December 18th, 1868, | 
p. 467, Manchester Courier for December 24th, 1866, and January | 
10th, 1867, and in the English Mechanic for September 6th, and | 
December 27th, 1867, and February 14th, 1868. I hope these ex- | 
planations and references will make the subject a little more clear 

in the eyes of Mr. Newland, and that in his further communica- | 
tions he will be equally explicit. J. HACKING, 

Rochdale-road, Manchester, April 30th, 1873, 





| 
| 
STEAM-PACKED PISTONS, | 
Sik,—In answer to your correspondent, ‘* M. Y. in last | 
week’s ENGINEER, I beg to say that I am responsible for having 
introduced the subject of Mr. O. Rose’s patent piston at the late 
meeting in Manchester. With reference to the view taken by 
“M. Y. R.,” I do not hesitate to say he is wrong in his conclusion. 
It was nowhere stated that steam existed “‘in quantity;” this term 
may mezn much or little, but was not used by me, nor do I find it 
in your notice of 18th inst. The facts are simply these: It is well 
known that in a spring-packed piston the force against the cylinder 
side must be sufficient—upon both rings—to prevent the escape of 
steam at its initial pressure, and this force is constant through- 
out the stroke on both rings continually. In Mr. Rose’s 
piston one ring only is under pressure at once, thus one-half the 
friction is saved by this circumstance alone. The ring in action 
may be pressed against the side of the cylinder as severely at the 
commencement of the stroke as the separate ring of a spring- 
packed piston—i.e., sufficiently so to prevent the escape of steam; 
but it will be obvious that as the working pressure declines the 
remaining half of the friction falls off gradually to nil. Having 
had the principal superintendence of the manufacture of these 
pistons from the first, I do not hesitate to say itis practically 
steam tight. A piston of 30in. in diameter was put to work in 
our own engine eighteen months since, and after it had been at 
work three months the engine was gagged by the arm of the fly- 
wheel, the cylinder cover raised, and steam turned on of 251b. 
pressure under the piston at half-stroke, and it was found to be 
practically steam tight. When I add that the cylinder was not 
rebored after twenty-five years’ work, the diameter at half-stroke 
din. larger than the ends, and that it is working without other 
than steam lubrication, I think I am justified in saying that the 
piston is a success, T. Simpson, Engineer. 
Soho Ironworks, Pollard-street, Manchester, 
April 30th, 1873. 


>» 
Mey 








Srr,--I notice in your paper of last week a letter signed 
“M. Y. R.,” referring tomy patent pistons, and I am particularly 
anxious to relieve him from the horns of the dilemma as early as 
possible, though I don’t much care to have to deal with anony- 
mous correspondents, On reading your report of the Mechanical 
and Scientitic meeting, wherein my piston was brought under 
notice, I cannot understand why ‘‘ M. Y. R.” should think there 
is any mistake, for the construction of the piston is partly upon 
the principle of an ordinary slide valve; for in the first place I 
take away the pressure from the side of the segments against the 
midfeather, by having passages connecting with the low-pressure 
side of the piston, and the segments are made of such a form that 
there is a greater area in the inner side of the segments than in 
the outer circumference, and it is due only to the excessive area, 
which can be made to anything desired, that the piston is kept 
steamtight. It will at once be seen that the friction is simply 
in ratio to the two areas, and consequently is reduced to a mini- 
mum. In a spring piston such is not the case, because it is 
necessary, either by the aid of springs or set screws, to tighten it 
up to make it steam tight at the greatest pressure, consequently 
there is an excessive friction during the whole period of the 
stroke, and it is greatest when there is the least power to drive it, 
But it will be readily understood that my system is entirely the 
reverse, because steam being the active agent the friction decreases 
in ratio to the expansion; and, moreover, there is only the friction 
of one ring at each stroke of the engine. 

I shall be extremely glad, either through the medium of your 
paper or privately, togive ‘‘M. Y. R.” any further information 
upon the subject, and I can show him segments that have been 
working two years the appearance of which would at once con- 
vince him that the piston is steam tight, and the friction not what 
he anticipates. OSWALD Rose. 

16, Tib-lane, Manchester. 

[We have received a letter from Mr. Hildebrandt in his “‘ offical 
capacity as hon. secretary of the Scientific and Mechanical 
Society,” on the above two subjects. He informs us that Mr. 
Hacking’s paper ‘‘was complete in September last, probably earlier.” 
** Half of it was read on the first Wednesday of October,” but 
that part did not include the proposition of ventilating by exhaus- 
tion. With regard to steam packed-pistons, our correspondent 
expresses a satisfactory opinion quite in accordance with the 
tone of the letters we publish above. We think the corre- 
spondence on both subjects, so far as our columns are concerned, 
has been sufficiently extended.—Ep. E.] 





LOCOMOTIVES FOR STEEP GRADIENTS, 

Srr,—As the above question, and also some statements in 
your leaders, on ‘‘Continuous Brakes,” bear upon a subject 
on which I have spent a few years of thought, I beg to be 
allowed to say that I could throw much useful light upon the 
question of “‘adhesion,” if some scientific 1 tive superintendent 
and a seeker after truth, would place a bit of road, a little material, 
and a little personal i at my disposal. There is yet, as 
you wisely remark, a lot to learn about adhesion and how to os 
a train. Who, may I ask, decided that the usual horizon 
application of brake blocks is best ? 

I fully endorse what Captain White has said, and lean heavil. 
for support on Mr. Tomlinson also. I always thought it was we 
understood that an unskidded wheel stopped a train est, Indeed, 
how could it be otherwise if, as you say, ‘‘a wheel be just allowed 
to revolve?” Why, it means fresh surfaces in contact continually 
and at different speeds from all other wheels which have no brake 








ve 








that I am prepared to supply him with an ordinary four 
coupled engine, mounted similar to the sketch, that s take 
whatever load he wishes up 1 in 20 for six, seven, or more 
miles, and traverse the curves he mentions, as each of the small 
I place under driving wheels, or wheels coupled thereto, 
is able to move independent of the other. Your correspondent, 
Mr. fppleby, alludes to his rolling stock for working 1 in 
19, I think this must refer toa short bank, and is therefore 
irrelevant to the questions of Mr. Gibson. 

«I regret to see so much of the “ rest-and-be-thankful ” style of 


f 
| 


| nna : 
| 


additionsof the present smithy. In addition tothe foregoing works, 
sulphuric acid works are in course of erection for the production 
from the first pair of chambers of about five tons of acid daily. 
They will be placed under the supervision of Mr. Roland Fin 
and when completed will be capable of producing 5500tons annually, 
with a view to supplying all Government requirements throughout 
Japan. The gas works are ey managed ss jour. 
Apparatus for refining gold, after Mr. Miller’s chlorine process, 
was shortly expected from England at the date of the report. 








ATION OF MUNICIPAL AND SANITARY 
ENGINEERS AND SURVEYORS. 


THIs newly formed association held its inaugural meeting at the 
| Institution of Civil Engineers, on Friday last. Although a large 
| number of letters of apology for non-attendance were received, the 
meeting was a ny and enthusiastic one, and included members 
of the association from the following places :—West Ham, South- 
ampton, Ealing, Hertford, Portsmouth, Bristol, Kingston-on- 
Thames, Hornsey, Oldbury, Tranmere, Warwick, Leamington, 
| Maidenhead, Boston, Sheerness, Birkenhead, Lancaster, Welling- 
| borough, Tottenham, Basford, Loughborough, Congleton, Eton, 
Barnsley, Maidstone, Hanley, Bromley, Macclesfield, Stockport, 
Cheshunt, Hereford, Ramsgate, Woolwich, and Reigate. 

Mr. Lewis Angell, M. Inst. C.E., Engineer to the West Ham 
Local Board, as chairman pro tem. 
of the association, presided, and 
briefly narrated the history of the 
association, Its objects are ‘The 
promotion and interchange amongst 
its members of that species of know- 
ledge and practice which falls within 
the department of an engineer and 
surveyor engaged in the discharge of 
the duties imposed by the Public 
Health, Local Government, and other 
Sanitary Acts. The promotion of 
the professional interests of the 
members. The general promotion of 
the object of Sanitary Science.” He 
demonstrated the need there was for 
organisation on the part of engineers 
and surveyors. That they who had 
hitherto been so disunited must now, 
for their own sakes, and for the 
benefit of the public, combine, and 
that in doing so they were not ex- 
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our railway men. I would rather say “‘be thankful and don’t 
rest,” as if we had discovered all we need; there is too much 
copying of the successful devices occasionally introduced by a 
noble few. THOMAS MIDELTON. 





SIX-COUPLED TANK ENGINE, SOUTH LONDON 
RAILWAY. 


WE publish this week the second sheet of Working Drawings of 
the above engine. This sheet represents sectional:end, elevations, 
and when taken with the description and specification published 
in THE ENGINEER of 28th February last, will be found complete. 
An illustration of the locomotive appeared in our issue of January 
17th, and engravings were given of many details in THe ENGINEER 
of 7th March. 





THE JAPANESE MINT. 


AN elaborate report, in the English language, by the Director of 
the Mint in Japan to the Japanese Minister of Finance, has just 
reached us. The Japanese are introducing a new gold coinage, 
with the latest improvements. The amount of the coinage in the 
first year, ending July. 31, 1872, is by no means a small one. 
During that year the Imperial Mint of Japan imported no less 
than 858,226 oz. of gold for coinage, or about £3,000,000, besides 
4,767,175 oz. of silver, or about £1,192,000. The total number of 
gold pieces struck was 2,190,256, valued at- 14,488,981 dols.; and 
silver pieces 13,313,722, valued at 5,689,685 dols.—total, 15,503,978 
pieces, valued at 20,178,665 dols. The coinage of gold did not com- 
mence until October in consequence of alterations in the dies. 
The dies are made by Japanese engravers and workmen, and the 
improvement of the work is very satisfactory, but much remains 
to be done before the engraving will equal in sharpness the pro- 
ductions of European die engravers. Great inconvenience has 
resulted from the steel being inferior in quality. The inattention of 
the die turners in failing to work carefully to the sizes given, is 
another serious difficulty, and the irregular work destroys the 
borders of the coins. The polishing also is not done with suffi- 
cient care. Large quantities of seals for Government offices 
have a and a series of silver-gilt, silver, copper, and 
bronze medals struck for the colony of Hongkong, to be issued for 
good conduct tomembers of the policeforce. ‘Though the die sinking 
is not altogether satisfactory, the workshops are the reverse, and 
under the superintendence of Mr. Ono, a Japanese official, very 
excellent work is produced. Bullion balances are made which 
compare well with those constructed in London, and the Govern- 
ment offices at Yedo are supplied with weighing apparatus from 
the Mint. The weighing room is furnished with two Napier’s 
automaton balances, but additional automaton balances are 
ordered. 

A short time since it was found necessary to S - this depart- 
ment entirely under the a of Mr. W. Smith, an 
assistant engineer in the Mint, and in consequence a great im- 
provement in weighing is reported ; he has also introduced a very 
important addition to the automaton balances, by which the 
number of pieces weighed by each machine has been increased 
from twenty-five to forty-five per minute. This rapid action is 
obtained by the addition of magnetic attraction to the depressing 
lever of the marker, and the accuracy of the work is as perfect as 
before. Graphite is now worked in Japan, co uently it is 
intended to make all the crucibles required for the Mint at the 
Mint itself. A Mint for the coinage of copper, and capable of 
striking some 140,000,000 pieces annually, is in course of erection.* 
The following dimensions will afford some idea of the magnitude 
of the works, which have been, however, somewhat restri¢ted as 
to size and oe by the land at the dis of the Govern- 
ment. The total length of the main building is 440ft.; it is 
constructed of red brick, with stone basement and string course 
ornamented by variegated brick dressings and cornice. The 
acres (1 of this building will abut on the Yoriki-machi, and be 

ighted bya range of gaslamps. The interior will be dividedinto :— 
(1) The copper refinery and melting-house, containing twelve 
large reverberatory furnaces and fourteen air furnaces, suitable 
for 3000 oz. plumbago crucibles ; the dimensions of this house 
are 100ft. by 45ft. (2) The rolling and cutting room will be 
— with four pairs of 14in. rolls and two pairs of finishing 
rolls, and the necessary apparatus for cutting the blanks, Dimen- 
sions, 85ft. by 45ft., with offset and yard for annealing furnaces, 
acid ay &e. (3) ngi mate pn boiler-house. “ae 
coining , containing divisions for sorting, counting, packing, 
&c., will be 230ft. in length by 45ft. wide, with yards and 
annealing furnaces for blanks attached. 

Strongholds and accountants’ offices are arranged for each de- 
ae so os one no ov with the conduct ms hag 
work. Enlarged workshops for fitters, turners, coppersmit! m 
are already erected, and an increase of four fires provided for by 


* This large number of coins arises from their small value, viz., cents, 








applied to them. The matter is quite clear to my mind, but I 
don’t think I could explain it scientifically. I can only call it 


half-cents, and mils, 


hibiting an aggressive spirit. There 
already existed associations of town 
clerks, of clerks to local boards, of 
medical officers, and of their masters, the Municipal Corporation 
Association, therefore the engineers and surveyors were not setting 
the example, they were only following the precedent of other 
oublic officers by coming together, although late in the day, and 
onieg an association among tl Ives. It was decided that the 
association should be governed by an execative council of thirty. 
The engineers and surveyors from the following places were 
appointed members: West Ham, Reigate, Ramsgate, Ealing, 

ertford, Kingston-on-Thames, Southampton, Portsmouth, 
Brighton, Tottenham, and Boston; and also, it was decided that 
there should be representatives from Manchester, Salford, Leeds, 
Birkenhead, Leicester, Bristol, Derby, and Barrow-in-Furness. to 
which will also be added the district secretaries of the association. 
One-third of the council will retire annually. As to whether 
assistant surveyors shall be eligible for membership the council 
have not yet decided. Mr. Jones, of Ealing, was appointed 
secretary. Mr. Lewis Angell was elected president. Mr. James 
Lemon, Assoc. Inst. C.E,, and Borough Engineer of Southampton, 
was elected vice-president. After the transaction of general 





| business, the president read an inaugural address upon professional 


and sanitary subjects. 

The association numbers more than one hundred members, and 
promises to be very useful in promoting sanitary work. 

The bers of the iation afterwards dined together at the 


London Tavern. 








Soutn KENSINGTON Museum.—Visitors during the week ending 
3rd May, 1873:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 10,210 ; Naval and other col- 
lections, 1097 ; on Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 6 p.m., Museum, 2300; Naval and other 
collections, 68; total, 13,675 ; average of corresponding week in 
former years, 15,680; total from the opening of the Museum, 
12,445,753. 

THE Late ProressoR RANKINE.—There was none greater in 
the sci of engi ing, in the broadest sense, than William 
John Macquorn Rankine, late professor at the Glasgow Uni- 
versity, recently deceased in that city ; and the following resolu- 
tions, passed at a meeting of the faculty of the Stevens Institute, 
testify to the esteem, we might almost say veneration, in which 
Professor Rankine was held by his scientific confréres throughout 
the world. At a special meeting of the faculty of the Stevens 
Institute of Technology, held on Wednesday, January 15th, 18 3, 
the following resolutions were moved by Professor Thurston, and 
unanimously adopted :— (1) ‘* That we have learned, with pro- 
found regret, the death of Professor William John Macquorn 
Rankine, of the University of Glasgow, Scotland.” (2) “‘That in his 
death we feel that we have lost a most eminent member of the 
engineering profession, a distinguished brother in science, a 
rarely-gifted scholar, and one who, in a degree seldom equalled, 
has aided the great cause of the application, in technical 
and general education, of scientific knowledge.” (3) ‘*‘ That 
we find, in the vast amount of valuable work accom- 
plished by the deceased cause of thankfulness to Him who doeth 
all things well for the preservation until now of so fruitful a life.” 
(4) ‘That copies of these resolutions be forwarded, through the 
United States Consul at Glasgow, to the Council of the Univer- 
sity of Glasgow, and to the family of the deceased.”—Journal of 
the Franklin (nstitute. 

Lire-Savine Rart.—We have received a letter from Mr. Edward 
W. Furrell, C.E., of Toronto, giving a description of a life-saving raft 
which he puts forward as likely to be valuable in principle; and in 
calling attention to it he is actuated by no other interest than the 
general good. He describes his plan as follows:—‘‘I propose to 
place on the uppermost after-deck of a ship a falsedeck in the form of 
araft say 100ft. long from the stern, by 45ft. wide (according to the 
length and beam of the ship), and of suitable thickness, con- 
structed with alternate layers of planking and cork thoroughly 
secured together, and ble of ay | from 500 to 600 
persons without inconvenience. This false deck or raft to have 
sides or bulwarks of thin plate iron in the form of air-tight tubes, 
(which might be used for the stowage of i, and for other 
purposes) and the ends to be closed with lattice girders or strong 
wire-rope netting. Other suitable gear should also be provided 
for the safety of passengers. When not required for use the raft 
would simply rest on and form a raised portion of the ship’s deck, 
but in case of accident I pro a. | per it o, Rowe one 

rapid, and efficient gearing from the stern of the ship 

ete cot "the following are some of the most important 
features of the proposed raft :—From the nature of the materials 
used in its construction, as well as from its form and size, the raft 
would be unsinkable, and could be made of any floating power. 
case of fire, the raft could be instantly launched from the stern 
ship, and the passengers and crew betake themselves to it. 
the case of the ship foundering, the raft would of itself float 











free from the wreck, with its living freight. 
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RAILWAY MATTERS. 

Tue new line of railway between Chester and Liverpool, vid Run- 
corn, was opened week, 

Mr. Epwakp SHIPLey ELLIs, of Leicester, is tioned as the 
probable successor of Mr. Price in the chairmanship of the Midland 
Railway. 

Tue strike among the navvies working on the Whitby, Redcar, 
and Middlesboro’ Union Railway has ended. The majority of the 
men agree to return to work on the old terms. 


On the authority of Judge Hilton, the New York Herald 
announces that Commodore Vanderbilt has decided not to go on 
with his underground railway, on account of its enormous cost, 
which is estimated at 20,000,000 dols. 


THE new hotel in front of the Midland Railway terminus in 
Euston-road is now opened. The mere fabric will cost the Midland 
Company the sum of £350,000, while the decoration and a 
the interior will require an additional amount of £150,000. It 
intended eventually to accommodate about 600 guests. 


A REMARKABLE engineering feat is now being accomplished in 
the crossing of the Andes by the Senia Oroya Railroad. The 
mountain chain will be crossed at an altitude of 15,000ft. by a 
tunnel 3000ft. in length. The grades are the steepest known on 
any ordinary railway. The workmen employed are Cholos 
Indians, the only operatives who can endure for a prolonged 
period the rarefied atmosphere at this great elevation. 


A SPECIAL general meeting of the Cowes and Newport Company 
was held on Thursday at the offices, Great Winchester-street, in 
compliance with the standing orders of Parliament, Mr. H, Pinnock 
in the chair. The notice convening the meeting having been 
by Mr. E. Lincoln, the secretary, the chairman moved a formal 
resolution approving a bill for making railways from Freshwater 
to Yarmouth and Newport in the Isle of Wight, and for other 
purposes. The length of the proposed line was about eleven miles, 
and the estimated cost £130,000. The resolution approving the 
bill was agreed to. 


Ir is understood that Hudson, U.S., is to be selected as the 
location for a new manufacturing enterprise to be known as the 
‘* Paper Car Wheel Company.” Messrs. R. N. Allen and Co., of 
Brandon, Vermont, are the patentees of a new car wheel made of 
compressed paper, which is alleged to possess great superiority over 
iron or wood. These wheels have been in use on a Pullman palace 
car long enough to prove them, and it has been decided to establish 
a large manufactory at some favourable point. Hudson was chosen, 
and the machine works of R. H. Mitchell and Co, have been 
secured, with adjacent property, for the location of the new works. 


At the meeting of the Metropolitan Board of Workson Friday the 
Parliamentary Committee recommended that a communication be 
addressed to Sir Edward Watkin, chairman of the Metropolitan 
Railway Company, suggesting that the company should withdraw 
that portion of its bill now before Parliament by which it is 
proposed to abandon the authorised railway between Aldgate and 
Tower-hill, and that the company should devise a new scheme, 
which may be submitted to Parliament in the next session, for 
completing the circle of railways in some other manner, and signi- 
fying that the board will be jot to consider, in conjunction 
with the Corporation of the City of London, any proposal to this 
end which may be submitted to them by the company; and further re- 
commending that in the event of the company determining to pro- 
ceed with the abandonment portion of the present bill, the board 
should continue its opposition to the same. The board adopted 
these proposals. 

A SPECIAL meeting of the North Wales Narrow Gauge Company 
was held on Friday, at the offices, Parliament-street, Westminster, 
to consider a bill now before Parliament ; Sir L. Turner in the 





NOTES AND MEMORANDA. 


AccoRDING to Wagner, Corsica produces the largest quantity of 
wax of all the countries of Europe, if notinthe world. In ancient 
as well as in medieval times the inhabitants paid their taxes in 
wax, and supplied large quantities annually. Since wax is to 
honey, in quantity, as one to fifteen, the Corsicans must have 
gathered each year some millions of pounds of honey. 


In the separation of lead from silver, some improvement have 
been announced by MM. Risway and Pauville, of Paris. The 
argentiferous lead is treated with magnesium or aluminum, either 
alone or alloyed with zinc, and the rich scum thus obtained is 
amalgamated with mercury. The inventors state that they are 
able to erate the metals which have been used in the process 
of ex and thus have greatly reduced the expense of sepa- 
rating the precious metal from the lead. 


A CORRESPONDENT of the Country Gentleman gives the following 
table, showing the amount of potash contained in 1000 pounds of 
ashes, made seeing different kinds of wood: pine, 4 lb.; 

14 bb. 


poplar, Ib. ; beech, ; maple, 4 lb. ; wheat straw 4 lb. ; corn 
stalks, 17 Ib. ; oak leaves, 24 Ib. ; stems of potatoes, 55 lb. ; worm- 


wood, 72 Ib. ; sunflower stalks, 19 lb. ; oak, 2} Ib. ; beech bark, 6 
Ib. The remainder portion of the ash, consisting of carbonate and 
phosphate of lime, iron, manganese, alumina and silica, is an 
excellent fertiliser. 

A SIMPLE mode of photographic printing has been devised by M. 
Marion, of Paris, which wal be very useful in preparing lecture 
diagrams. It consists in impregnating paper with ferro-prussiate, 
which renders it sensitive to Tight. The drawing, which is made 
on tracing paper, is laid upon the sensitive paper as a negative, 
and exposed to light, after which the sensitive paper is washed in 
water. The copy is then found to be produced on it in white line 
on a blue ground, which may be changed to black, the drawing 
still remaining white, by using a tannin solution. 

THE first foundry in Pittsburg, Pennsylvania, was erected in 
1803, on the site of the present post-office and custom-house. In 
1811-12 the first cannon made west of the Alleghany Mountains 
was turned out of this foundry, and it was kept busy furnishing 
the Government with cannon and shot until the close of the war 
in 1814, James Harley, a moulder in this foundry, invented the 
chilled roll, and here they were first made.—The American 
Artisan says that Pittsburg furnishes seven-eighths of all the 

hilled rolls made in the United States. 


Russia is the richest country in the world in mineral wealth» 
according to the Scientific American. The government officia! 
report of the mines now being worked enunierates them as follows: 
Gold, 1126 (principally in Siberia) ; platinum, 6; silver and lead» 
26 ; copper, 71; iron, 1283; zinc, 6; cebalt, 1 (in the Caucasus) ; 
tin, 1; arsenic, 2 ; chromium, 1 ; coal, 192 ; rock salt, 4; naphtha 
and petroleum wells, 772. The metallurgical establishments are : 
2 mints, 2 foundries for gold, 10 for silver, 39 for copper, 164 
blast furnaces for iron, 214 works for iron and steel, 4 for zinc, 1 
for cobalt, and 1 for tin. The mines and foundries employ a 
total of 154,197, the precious metal industries 69,186, and the salt 
works 40,000, making a grand total of 263,383 persons, and ultilise 
the work of 482 steam engines and 2223 hydraulic and turbine 
wheels, aggregating 56,255 horse power. 


THE first steamship built in California has made her trial trip 
and, according to the Scientific Press, has proved a great success. 
She is 160ft. long, thirty-two and a half feet beam, and intended 
to carry 500 tons. She is destined for the Coos Bay coal trade, 
and was built by Captain Read, and the Risden Iron Works. The 
Press says: ‘‘The effects of the trial of this vessel on our coal 
trade will probably tend in the direction of the reduction of the 

rice of coal in this city. If the Eastport is a financial success to 
er owners, we in a couple of years, have the entire fleet of 
sailing coasters replaced by small steamers, and a flourishing ship- 





chair. The secretary having read the notice convening the ting, 
the solicitor read the heads of the bill, and explained the modifi- 
cations that had been made therein by Lord Redesdale. The 
chairman moved a formal resolution approving a bill to enable the 
North Wales Narrow Gauge Railway Company to lease their Moel 
Tryfan undertaking to Mr. H. B. Roberts, as amended by the 
House of Lords. The resolution approving the bill was adopted. 
At an extraordinary meeting held immediately afterwards the 
shareholders approved an agreement for leasing the line to Mr. 
H. B. Roberts for twenty-one years, dated April 23rd, 1873, in sub- 
stitution of an agreement dated, December 23rd, 1872, for the same 
purpose, and the proceedings terminated. 


THE report of the directors of the Buenos Ayres Great Southern 
Company states that the Las Flores section of the Azul and Tindil 
extension was opened for traffic on the 1st of July last, and was 
likely to prove a valuable adjunct to the railway. The capital 
account showed that the line had been built at a cost but slightly 
exceeding £5000 per mile, including steel rails and interest during 
construction. The defect in some of the brickwork of the Salado 
Bridge and station buildings, arising from inferior mortar, was 
now being repaired, and the cost was likely to be somewhat 
heavier than was at first anticipated. The directors had issued 
the share capital for the extension of the railway from Chascomus 
to Dolores. The necessary surveys were now being made, and 
every exertion would be made to insure an early completion of 
this important prolongation of the line. The estimated capital 
expenditure for the purpose was £450,000, and of this amount 
£332,800 had been provided as share capital, leaving £117,200 to 
be raised by the issue of 6 per cent. debenture stock. 


Ow the night of the 30 ult. a singular accident happened at the 
seaport of Harrington, on the west coastof Cumberland. There is 
a private tramway from Meikle Pit to Harrington Harbour, by 
which the workmen return home in the evening. On Wednesday 
evening as a train, consisting of an engine, tender, and one 
passenger carriage, was travelling along the line conveying a number 
of workmen to Harrington, the engine got beyond the control of 
the driver on a steep incline near Harrington, and dashed along with 
fearful velocity. The engine driver shouted to the passengers to 
warn them of their danger, and advised them to leap for their lives. 
He lea off the train himself, and most of the passengers 
followed his example. A few of them escaped without injury, but 
six or seven others were considerably injured by their fall. The 
train rushed down the incline till it reached a sharp curve near the 
harbour, where it left the metals, dashed through some coal 
wagons, knocked over a crane, and finally both engine and 
passenger carriage fell into the harbour upon a steam-tug, which 
was greatly damaged. The injured workmen were removed to the 
nearest houses, where their injuries were attended to by the medical 
men of the town. 


Tue half-yearly meeting of the Penicuik Company was held 
in Edinburgh on Wednesday ; Mr. R. B. W. Ramsey in the chair. 
With regard to the scheme of the Millerhill, Leashond, and 
Roslin Railway Company, for the extension of their authorised 
line from Roslin to Penicuik, or within about 800 from 
the extreme west of the town, the directors thought such a line 
was decidedly antagonistic to the interests of the Penicuik Rail- 
way Company. Owing to the intervention of Mr. the 
chairman ,of the North British Railway Company, the erhill 


Company had made a l to theeffect that the passenger 
receipts from Auchentinny” to Hawthornden on the Penicuik 
line, and the passenger ¥ for a like mil or distance from 
Greenlaw towards Edinburgh on the Millerhill line, be treated by 


both companies as common traffic, each company to receive one- 





half thereof by whatever route passengers travelled ; the Millerhill, 

Loanhead, and Roslin Railway Conipany bound themselves never 

to go 4 wd :" —— prop d station 
enicuik, or direction, for traffic. It 

was agreed to it the toa somalia ¢ 

with powers to act as they proper. 





g will, as a result, spring up in this city. e 
have on this coast everything necessary for shipbuilding, and 
should own all our ships and build them; we, therefore, hail the 
building of the Eastport as a step, though a small one, in this 
direction.” 

PROFESSOR AKERMAN, of the Polytechnic Institution of Stock- 
holm, and Professor Turner, of the Mining School of Leoben, in 
Austria, have published their views of the hot blast in the furnace. 
Akerman contends that the great increase of temperature, and 
consequent economy of fuel, is chiefly attributable to the circum- 
stance that the heat, which is carried by the blast into the furnace, 
as compared with that created by the combustion of fuel, is 
introduced therein without increasing the volume of gases, as a 
greater bulk of expanded gases escaping at the furnace top will 
naturally carry a ter amount of heat withit. Seeing, however, 
that a hot blast o' = 350 to 450 deg. Fah. will cause an economy 
of 25 per cent. of fuel against a cold blast, Turner asserts that, 
besides the actual quantity of heat which the blast carries with it 
its favourable influence must be looked for in the fact that it 
facilitates a rapid and plet bustion of the fuel, forming 
carbonic acid only, which again is rot so easily to be reduced into 
carbonic oxide as Akerman and Bell seem to take for granted. 
While Akerman is of opinion that for producing white forge pig 
the temperature of the blast should not be raised over about 500 
deg. Fah., it is claimed that in Styria white and mottled pig iron 
are constantly produced with hot blast of over 900 deg. Fah., when 
the burden is only fluxed with somewhat more lime, the pressure 
of the blast diminished, and the crucible widened to some extent. 

Awmonc the rarer and more interesting remains found in the 
mounds of the west of America, are plates of mica cut into 
different shapes, and evidently preserved as objects of great rarity 
and value ; and, in the abuence of this mineral in the Mississippi 
Valley, the question has frequently arisen whence the material 
could have been derived. A recent communication from Prof. W. ©. 
Kerr, the State Geologist of North Carolina, tends to throw some 
light on this subject, and to open an interesting chapter in regard 
to the American Fates man. The work of collecting mica is 
at present carried on upon the largest scale in the high and rugged 
region between the Black Mountain, the Roanoke, and the head 
waters of the Nolachuchy, principlly in Mitchell County, North 
Carolina. The region in question has long been known for the 
existence of numerous open works and tunnels, which, at first 
sight, were = to have been made in the search for silver or 
some other valuable metal. Prof. Kerr, in his capacity of State 
Geologist, was led to investigate this question, and very soon 
found, in every instance, that the excavations referred to were 
much older than the earliest discovery of the country by the 
Spaniards, and that in all cases they were found in ledges of coarse 
granite, which contained nothing but large patches of mica. Prof. 
Kerr has been satisfied for some time that in these mines we have 
the work of the contemporaries of the mould and the 
localities whence they derived the mica. What use they made of 
it we cannot say ; but it is - ye that it may have served the 
Pp of mirrors, or ibly have been as windows, as 

as for ornament. e number and size of these mines is 
remarkable, some of the open cuts being more than 100ft. in 
diameter, and 20ft. or 30ft. in depth, even after the caving in and 
filling up of centuries of weathering. The tunnels often extend 
inwards several yards, but are said to be too small for a man of 
ragged 4 to work > —— — — marks of the cam 
e granite wall, as if made bya chisel-shaped instrument about 
an inch broad. Numerous aeeent mica are found in these tunnels 
and excavations, some of them trimmed to particular shapes. 
Nature observes that these facts o up a new chapter in the 
i the American aborigines, illustrating the character of the 
commerce carried on at a very remote period, and showing the 
itude of the operations, and the extended period of time over 
which they must have been 
furnished with nothing 
produce 





MISCELLANEA. 
Ir is proposed to have an exhibition of arts and manufactures in 
the new public buildings of Aberdeen. 
| Ir is reported from Constantinople that the Porte has made a 
contract for Armstrong guns for the Turkish navy. 

A COMMITTEE has been formed at Munich for the erection of a 
monument to Baron Liebig. An appeal for contributions will be 
published shortly. 

A THIN seam of coal has been discovered at Epworth, in Lincoln- 
shire, the birthplace of John Wesley. The coal, which is of good 
quality, was met with about sixty yards from the surface. 


M. PovpaRD, the manager of a Paris excursion agency, has pub- 
lished a letter stating that he was organising excursions at reduced 
rates to Rome, enabling the tourists to stay a week in the Holy 
City, but that the Italian Government has prohibited the passage 
of his special trains beyond the frontier. 


Tae Autumn Manceuvres of 1873 will probably be of a threefold 
character, distinct operations being carried on simultaneously at 
Dartmoor by the troops in the south of England, at Cannock 
Chase by the forces in the northern districts, and at the Curragh 
Camp, Kildare, by the forces available in Ireland. 


THE operative engineers of Edinburgh and Leith have had their 
wages advanced by their employers from 3d. to $d. per hour, and 
» dispute has thus been obviated. Upwards of 100 miners in the 
employment of Messrs. Merry and Cuninghame, at Johnstone, have 
| struck work because the firm declined to concede an extra ud. per 
| ton for extended length of roads, 


Tue Clyde shipbuilding trade continues in a satisfactory condi- 
tion. Although the returns for April show a slight reduction on 
those of the previous month, they are much larger than in the 
corresponding month of last year, or indeed for a series of at 
least five years. The number of vessels launched during the 
month was nineteen, with a tonnage of 27,500. 





As a result of the impending change in the sugar duties, 
contained in the Budget of Mr. Lowe, the whole of the sugar 
refineries in Greenock have stopped working, but it is expected 
they will resume work after to-day, when the new duties come 
into ferce. Thesugar brokers do not consider that the change will 
be injurious to the trade, and a brisk business is looked for imme- 
diately. 

On Wednesday a special engine and a truck for a line of tram- 
ways from Lisbon to Cintra made a trial trip. It took the chief 
engineer, the directors, and the town authorities, A rapid run 
proved successfully that the line was firm and well constructed. 
When the travellers arrived at Cintra they were received with 
loud cheers by an immense crowd. All along the route rockets 
were fired. The crowds of people were much gratified at the 
success of the experiment. 

Tile new gas company announce the satisfactory introduction of 
their system into the city of Chichester. This undertaking was 
started at the beginning of the present year, to purchase certain 
improvements for the manufacture of gas for lighting and heating 
purposes, known as Ruck’s patents, and among the advantages an- 
ticipated, according to the prospectus, one of the most important 
will be the generation of steam for steam vessels at a greatly re- 
duced cost, The city was first lighted by the new process on Fri- 
day last. 


Own the Ist and 2nd inst. Major Yulloch, R.E., one of the in- 
spectors of the Local Government Board, held an inquiry at Ox- 
ford upon a petition from the local board for power to take lands 
for the purpose of irrigation, &c. Mr. Bailey Denton, C.E.; Mr. 
8S. W. Leach, C.E.; and Mr. W. H. White, C.E. (engineer to the 
board), were examined on behalf of the Oxford board, and Dr. 
Odling, Dr. C. C. Pode, Rev. J. C. Clutterbuck, and Dr. Sankey 
on behalf of the visitors of the Littlemore Lunatic Asylum, who 
were the principal objectors. 


A company has been formed under the name of the ‘‘ Home 
and Foreign Gas Licensing Company (Limited),” for the purpose 
of working “‘ Parker’s gas” patents. The process consists in 
utilising coal-dust, which, being mixed with caustic lime, is dis- 
tilled in pretty much the ordinary manner. Gas is also to be 
made from petroleum which has previously been absorbed by lime. 
The mixture is said to be perfectly safe to handle and transport. 
The process is reported to have ,been successfully tried at the 
Bewdly and Bromyard Gasworks, 


Tue first exhibition by the Patent Steam Engine Company 
(Limited) of Moy and Shill’s non-radiating engine was held at 
the company’s offices, St. Michael’s House, Cornhill, on Wednes- 
day, the 7th instant. Daring the day the public were admitted 
over one hundred scientific gentlemen, engineers, shipowners, and 
capitalists availed themselves of the opportunity of seeing the 
little engine at work, running from 11 a.m. until 4 p.m. The 
diameter of the cylinder is 1}in., and the stroke of piston, 2in. ; pres- 
sure of steam, 80 lb. to 1001b. on the square inch. The arrangement 
of this engine was fully described and illustrated in our issue of 
Jan. 24. During the trial on the 7th the gas flame used passed up 
amongst the tubes, and so complete was the circulation of the water 
that the naked hand could rest on the upper tubes for a second, 
whilst pieces of waste yarn remained there unsinged throughout 
the day. Specimens of tubee in use for eleven months were shown 
cut, proving that no sediment remained in the tubes. The list of 
the company’s officers contains good names in the engineering 
and mechanical world, 

At the meeting of the Institution of Civil Engineers, held 
on Tuesday, the 6th of May, 1873, Mr. Hawksley, Presi- 
dent, in the chair, the following twenty-two gentlemen, 
having been balloted for, were declared to be duly elected Asso- 
ciates of the Institution, viz., Messrs. Francis Henry Ashurst, 
William Temple Bourne, Peter John Bruff, Thomas Alfred Bulk- 
ley, William Lundy Crawford, Thomas Charles Ellis, Richard 
Gervase Elwes, Edward Field, Archibald Henry Ford, Lieut.- 
Colonel Henry William Gulliver, Samuel Harpur, Lindsay 
Heath, John Kyle, Edward James Lynch, Robert Knox 
MacBride, Francis Dawson Mitchell, Charles Prowse, jun., Alfred 
Ewald Schmid, John Smith Sworder, John Lewis Felix Target, 
Thomas Vernon, and Oliver York. It was announced that the 
council, acting under the provisions of the bye-laws, had trans 
ferred Messrs. Isaac Lowthian Bell, Arthur Samuel Hamand, and 
Anthony Henry Kessner from the class of associates to that of 
members, and had admitted the following candidates students of 
the Institution: Messrs. Arthur Ernest Baldwin, Robert Edward 
Dunstan, and Walter Thomas, 


THE first ordinary meeting of the Brazilian Submarine Telegraph 
Company was held on Wednesday, at the City Terminus Hotel, 
Cannon-street ; Viscount Monck in the chair. The report stated 
that the whole of the capital offered to the public, viz., £900,000, 
had been subscribed, and. the allotment money, with the exception 
of £10, had been paid. The order for the cable had been given to 
the Telegraph Construction and Maintenance Company, and pay- 
ments to the amount of 840 had been made to them as pro- 
vided by the contract, including £23,040 in fully paid-up shares. 
The chairman explained that the meeting was held, in compliance 
with the Articles of Association, within four months after the 





| and 469 miles of it 


registration of the company. The cable was being proceeded with, 
been manufactured. It would be a ve 

long line of cable, but it would be laid in three sections, whic 

would afford facilities for layi and repairs. None of the 
sections would be so long as from England to America, They had 
made satisfactory arrangements with the Eastern Telegraph Com- 
pany for the transmission of messages to Great Britain and the 
7 and similar arrangements were being made with the Great 


estern Telegraph Com , Subject to that establishing 
ocumhipaliod Eaedian te cubed Daan” 
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ARRANGEMENT OF COMPOUND MARINE ENGINES, 350-H.P. COLLECTIVELY, 8S. RUAHINE. 
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to know who are the contractors 
ag sections of rails vary. They range in weight from 


54 lb. per 

Ga. D. W._-We thank you for your letter. Questions » & ype hme 

on on eae Po ag & settled a ay never satisfactory 
subject as 

A.M. Mi T-— We far there és a fatal objection to brake, in that it must 

ws be actuated from the rear of the train. We fear, too, that the van 

oat not lose its velocity sufficiently quickly to put on the brakes imme- 


diately and effectually. 

Sollowing figures res will supply the information you require with 
reference to the St. Rollox chi Total of chimney, 455ft. Gin. ; 
foe See ae 435ft. Gin. ; diameter at foundation, 

; ditto at surface, son: sliao oh tap af cape, IME. Om 

F. —There is Cooper's Hill, where young men are trained for the Indian 
service. There is another attached to King’s College, London, a smallone at 
Southampton, a very good one at Glasgow, and a small one at the Crystal 
Palace. Owen's College, Manchester, provides a theoretical course for 
intended engineers. 

8. A. (London.)— mote Spent est Gat shar bette > Uiiyt> ely enpatee- 
tage over others methods. You have overlooked that 


on similar 
the Olmsted brake the 





magnets start the windingap erur end gut on Ge 
brakes th the intervention of levers. This is very different from using 
i > Se is not scientific. 
tion is not quite new, though it has evidently 


been more full, many of similar The plan would 
no doubt work Sadinecd alts water, but it is frequently 
desirable that a boat should be launched in a heavy sea from a vessel with 


Sean In such a case your plan would, we fear, be inappli- 


w. C.—If you cindy @ sketch we will give you an — We should 
to consider carefully how far it would be desirable to 


your pecunia: 
pooett of is one above all requi: 
pan og @ matter of dipleully and’ p dy in getting tried, even on a small 
Ww. 4 > —It is quite probable that your valves are not quite water-tight when 
shut. In any event, a certain amount of heat will pass by conduction 
through the plate of @ metallic valve, s0 that probably no blame may justly 
attach to you in not having been able nicely to adjust the cmpanieee? 
= cooler house. A sluice-valve would be lable to the rng Any ang Your 
Seenleare form of slide-valve with a hollow plate, so as to cut 
po pn ae heat, and assure yourself that it is water-tight when shut ; 
4 assuming your present valves to be water-tight when shut, close them 
Pp , having yn i ly put in a small lateral branch of gas tubing, 
ded with a communicating from the interior of the pipe at 
one side of the valve | py at the other of it, and trust for your limited 
amount of circulation to what will take place through these smal pipes. 
Luvino ConveRTERS.— We have received a letter and a pamphlet from Mr. 
Wm. Yates, who puts forward a claim to be the originator of the general sys- 
tem of lining converters and puddling furnaces with i og ore and kindred 
substances. Mr. Yates charges us with making use of the ow eho 
Danks’ lining” in our description of Messrs. Rochussen and 
of eee steel direct from ore in converter, in THE Bocenn of of 
25th April. ——- to the description will not in aewy bear out 
this statement. All we appear to have said was in allusion to a converting 
Surnace lined with ore “as in Danks’ puddling furnace,” a kesok 
different matter. A careful reference to Mr. yn let, 
shows that his object was to obtain a refractory lining a nothing more : 
} npn Messrs. Rochussen and Daelen’s object is to prepare a lining with 
the express object of melting it. Moreover, the latter gentlemen arrange the 
lining in order to control the working of the tuyeres, which doesnot appear 
to have been thought of by Mr. Yates. 


CAMMELL’S ARMOUR-PLATE. 
(To the Editor of the Engineer.) 

Sir,—In the re: of the meeting of the Iron and Steel Institute, Mr. 
Lowthian Bell po meh mgs C. Cammell and Co., of Sheffield, have 
rolled an armour plate w! tons in the rough. 
Would Messrs. Cammell kindly say what were the finished dimen- 
cane ef seman, and tor Wiah hig av tat Weeb been oF cae 1 2 

SUBSCRIPTIONS : 
Tue Ewoineer can be had, font: oF team, prgerred, be euppli country 











t occur, an extra age satan oe 
be made. Tue ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 











In consequence of new postal a: pee, Rates aheties ait in 
Suture to sesstend af Ga fRowtay vate. Subterbere paying in dance, 
at these —— —— THe ENGINEER weekly, Ge 

oasis on ost-office Order must be accom; a letter of 
advice to the aan 

Remittance by Post-office Order. 
roentine Republic “i 4 year. | Japan 3% year 
Serena cone t's eat Mae ae 
See Sins S$ lees SF Sigs : 
Brituh Coumbia.. - 116 » New Brunewick . (ta 
British Gutana «3a 8 «@ Ne ° 126 «o 
Canada .. 12:6 » New South Wales . ané ao 
Sean ae n.6é ” New ee lll 6 ” 

° 160 w» +s 1460 |, 
Denmark 16 6 ” ee 06 0 116 0 * 
Zovet hn 6 ” eo ee in 6 pay 
Germany... 16 @ e West Coast of Africa 1ll 6 ’ 
Giretar .. ns. wo eo « iné . 
Ralg.. .0 oo 0 @8 «o« 

Remittance by Bill on London. 

424, 424. 
Austria...  o 116 0 peryear. | Norway .. o «= « 23 5 0 per year. 
Buenos Ayres ° 16 0 ” Panam@.. « «« + ill 6 ” 
Chiiand Peru .. Be » Rusia ose 8 «@ 
Prance .. os nu 6 ” Spain os os oe os (:1:'26CO ” 
PT a 16 0 ” Sweden os oe oe oe 11 OO 
India. 60 =» 

ER A ENGINEER Volume, price 2s. 6d. each. 


_ ADVERTISEMENTS. 


BErorE Six o’cLOck on 
advertisements and department of the 


*,* Letters relating to es? gy ny 
addressed Publisher, ee ee ne all 
eee ewe wo caaarenel the Bite of tum Enoinesr, 168, Strand. 

















FRIDAY, MAY 9, 1873. 


THE ENGINEER IN THE STREETS. 


Tue dangers and the discomforts of the streets of London 
are almost a proverb ; persons in number equal to nearly 
half a strong regiment are annually maimed, or lose life 
altogether by “street accidents.” Those whom business 
brings much into our thoroughfares know but too well the 

strain of nerve, the headache and weariness, the 
unending din and tumult produce. This discomfort may, 
to many a beef and stout-fed Londoner, be a small matter, 
and objection to it a mere Sybarite’s dream ; but the burly 
and, perhaps, overfed Londoner who thus disregards the 
nerve strain that makes his healthier and really more 
robust friend, fresh from the country, complain of headache 
and sleepless nights for the first week of his visit to town, 
is wrong ; the irritated nerves that in the all-absorbing 
pursuit of business he disdains or overlooks means useless 
wear and tear of sense and faculties, and contraction of the 
allotted span of life. Now, we ask, is all this inevitable ; 
must three or four hundred people a-year be sacrificed that 
as many millions may pass, as best they can, through 
London trivia ? Must the tumult of our great thorough- 
fares, as well as of very many of our less frequented ways, 
be the deafening Babel it actually is? We unhesitatingly 
say, no; peither the personal danger nor the distressing 
mforts need ever have reached their present point, 
had a reasonable amount of foresight, and Jill of Soles 
in various ways, been combined with a clear conouption 
and steady exercise of social and police supervision 
and authority. These evils, mainly the result of 
that “happy-go-lucky” system, or rather absence of 
system, that we are pleased to plume ourselves on as 
“ self-government,” which leaves the wants of every- 
body to be “nobody’s business,” are constantly on the 
increase too. The deaths in the London streets by acci- 
dents have probably far more than doubled within the last 
forty years; and except that there is now, possibly, a 
policeman to be found to send for the stretcher to 
transport the maimed or lifeless body to the nearest hos- 
ital, it is hard to say that our most modern thought and 
ingenuity has done anything more than was in operation 
more than a generation back. Fleet-street was a busy, 
bustling place even in Dr. Johnson’s time ; but he could 
walk down it, and hold converse with Boswell, or Gold- 
smith, or Savage—a feat that even the lungs of the sturdy 
moralist and grammarian would be unequal to now. It 
used to be said that the Toledo, in Naples was the 
noisiest thoroughfare in Europe, and Broadway, New 
York, has a turbulent reputation; but we will back 
Fleet-street and the long line of the Strand at present— 
and more especially after the hours when the ragged 
regiment of as oe with Standards and Echoes are 
let loose—against both these thoroughfares together. The 
civilised foreign visitor, used to order and decency in the 
streets of his own metropolis, is shocked by the deafening 
clamour which hems him in as he waits for an omnibus 
beneath the Mansion House, and is astonished when told 
that the precious economical argument upon the basis of 
which hawkers, costermongers, newsboys, and all the 
rest, are permitted close to pursy policemen, and under 
the very windows of the chief magistrate of the City, 
to encumber the ways, shouting themselves hoarse 
and deafening all others, is, that if not tolerated in thus 
earning a few precarious and lazily had pence, they might 
be burglars or pickpockets. He is as much shocked, when 
he takes his seat next the door inside the omnibus he has 
waited for, to find that a tremendous bang to of the door, 
close to his stricken ear, isone of the established and 
most orthodox methods of “ starti 

Plenty of other anomalous and diogical comparisons of 
an imaginary all-pervading law and order meet him at 
every Set is told that begging in England is punish- 
able Ney aw, but he soon finds that aiaihor it T- 
mitted or punished a upon how the alms are asked. 
The starving widow who, in low and piteous tones, asks a 
few pepce, may but too probably find herself in the clutch 
of a policeman, while a burly and obese old fellow may be 
daily seen rapping forth by the fast recurrent blows of an 
ironshod stick upon the flagway the fact of his blindness 
and readiness to accept the smallest donations. His stick 
may rap the very toes of the policeman, but he begs unim- 

So our foreigner has to modify his first impres- 
sions as to the grand equality of British law, and convixces 
himself that mendicancy by word of mouth is a crime, but 
semaphoric begging by the end of a stick is quite lawful— 
even though oy oy ed not of necessity, but adopted as a trade. 

With such elements of disorder and street tumult we 
have here a less direct concern than with numerous re- 
mediable evils of a material or normal character, which 
only need for their removal a better application of engi- 
neering or mechanical knowledge, and a real w ess 
on the part of our social or police authorities to enforce 
conclusions once arrived at upon such grounds, to be put 
in force and invariably adopted. 

A tolerably large tract ht be written, and to good 
purpose, greed out in detail the defects and mismanage- 
ments, and their consequences, of the construction of our 
streets, and of the vehicles that ply in them. Here we 
can offer but an illustration or two. Let us confine our- 
selves to the great crossings at the more crowded corners 
of our great thoro hfares Nearly fifty years John | 
— ie r preens at the City - of j pod Bridge, the | 
utility of subway crossings; and overhead c actuall 
in mad clewhere have A | so far admitted, that auch a 
crossing was fo arliament upon the London, 
a ame and Dover Toilwny Cnapeny a as part of their | 

pees Ph Ludgate-hill. Yet at this hour we can re- | 

r but four examples either of overhead or subway | 
crossings in all London, and of these only two are pallet 
operative, viz. at London Bridge and the Holborn Via- 
duct, for absurd and exclusive class lation eorbeey -F the in 








subway from New Palace-yard, at r Bridge 


upon it. 

But we pass all other than crossings on the level. In 
laying out, construction, and lighting, these, throughout 
London, are characterised by want of engineering skill and 
forethought. In many positions these are shockingly ill- 
placed, crossing the line of wheel traffic diagonally, as 
though the right line must necessarily be in practice as well 
as geometrically the shortest detente between two points. 
It should be a fixed principle in laying out crossings, that 
the respective streams of wheel traffic and of foot pas- 
ssengers should intersect each other as nearly as possible 
at right angles. These diagonal crossings have been ex- 
tended latterly by the rage for widely rounded-off corners 
at the junctions of new streets. Take for example that 
at the meeting of the Thames Embankment with West- 
minster Bridge. The line of crossing is a common 
tangent to two huge quadrants, so that the wheel traffic, 
as it naturally hugs respectively the near and off sides of 
the road at the turnings, traverses the crossing-way so ob- 
liquely as to run almost in a line with the foot passengers, 
all of whom, at one side or the other, are thus pursued by 
carriages and horses, taking them in flank and rear. As 
it stands, and notwithstanding the later construction of a 
safety haven in the middle of its long length, this crossing 
is most unsafe, especially at night; so unsafe, indeed, that 
while Parliament sits, two policemen are constantly on 

ard to save harmless from its perils the persons of 
honourable members, though at other times the mere 
lieges are not thought worthy this precaution. Would it 
not be wiser to engineer such crossings better in the first 
instance, and save police wages in perpetuo, to say nothing 
of broken bones? 

Then as to lighting, nothing can be more unskilful 
than that of our London crossings, There are far 
longer crossings and wider spaces to be crossed in 
rw de of night in Liverpool, but those charged with 
the engineering of the streets of that town have 
thought out the problem of illumination in a way that 
seems unknown in London. One or more powerful gas 
lights, placed high up above the eye level of the foot pas- 
sengers, 25ft. or 30ft., amply illuminate the crossing, 
because high enough up not directly to dazzle the eyes. 
Contrast with such crossings thus lighted about St. George’s 
Hall or the Pier-head at Liverpool the short and most 
dangerous crossing at the end of Parliament-street to New 
Palace-yard. A score or more of gaslights scattered about 
at all corners, and all on low lamp posts—to say nothing of 
the feast of lanterns round New Palace-yard itself—so 
dazzle the eye that on most of our dark winter nights the 
clearest eye cannot distinguish objects opposite and rushing 
past in all directions. Were half the number of these 
scattered and ill-placed gaslights concentrated upon a 
single central light pillar of 20ft. or 25ft. above the ground, 
this crossing would at once become comparatively safe at 
night. 

Let us now look down at the pavement of our London 
crossings. Though of perishable stone it was really 
better for the unhappy pietons seventy years ago than 
usually isnow. Then the paving stones were lar ge, broad 
and flat, and laid with their longest dimensions transverse 
to the line of crossing, and so in ‘the best form for the « asy 
footings of the passengers ; of late years, however, cheap 
small paving sets only have been employed, and these laid 
with der long ways in the line of crossing. We need not 
dilate on the discomfort of this to the passengers, which 
reaches its worst when the paving setts are of granite of 
irregular fracture and roughly upper faces, as is nearly 
everywhere now the case in London. In Liverpool and 
Manchester the crossings are formed of blocks of the tine 
hard and flat spliting, metamorphic silurian slate from 
Penmaen Mawr, laid in alternate bands of blocks a foot or 
so in width, with smaller bands of paving sets between. 
Such crossings are clean, safe for horses, and almost as good 
as the flagway itself for the foot nger. The same 
material can be had in London, probably quite as cheaply 
as the miserable granite uneven setts in vogue here. We 
cannot spare more space to our subject, yet we have not 
even touched upon the glaring want of mechanical skill 
and forethought too evident in our street carriage ways. 
Get into a “ four-wheeler,” and you cannot converse, by 
reason of the noise ; most of this you soon find comes from 
the incessant rattling of the glasses, inserted loose into the 
grooves in the wood window-frames. Put the glass in 
with a thin pellet of vulcanised India Rubber round the 
edges, and all this will be removed at an extra cost per 
cab of, perhaps, half-a-crown. Why should not the police 
compel this to be done? They will not—but if they did 
they would have to administer the law in a different style 
from what the past events of cab lamps and “ crawling ” 
of empty cabs may assure us. 

Nothing but the union of municipal power as to the 
streets in one central body, and some better covenant 
between that and the police, can make these, and much of 
the like besides, any better. Such a concentration of 
authority may prove to have its own evils, of some of which 
we already can see symptoms, but we must make our 
choice of evils, and would willingly see more intelligence, 
science, and authority visible in our streets. 


THE ART OF GETTING DONE, 


Mr. CaRLyLe remarks, in his essay on Sir Walter Scott, 
that “In all things which a man engages in there is the 
indispensablest beauty in knowing how to get done;” and 
in the next sentence he expands this somewhat quaint 
| statement by saying that “ perfection is unattainable; that 
no oy og ever made a mathematically accurate right 
le in the world; yet all nters know when it is 
wake enough, and do’ not botch it, or lose their wages, by 
be ve it too right.” But unfortunately the cultivation 
of the art of “ getting done” is very apt to be neglected, 
unless, like Mr. Carlyle’s carpenter, a man runs some risk 
of | his wages by not attending to it. Those engaged 
jon | production or manufacture, those who give tan- 
gible aes to the designs of engineers of every class, 
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are so constantly face to face with monetary consideration, 
that there is not much fear of their work being done more 
carefully than can be helped. Accordingly, makers as 
distinguished from designers, are all very deeply impressed 
not merely with the beauty of “getting done,” but with 
the absolute necessity of it; nay, more, with the necessity 
of “ getting done” sooner, more cheaply, and if possible 
better, than other people, if any money is to be made out of 
their labour. But they do not all take the same method 
of attaining their object. The true workman—the man 
alone deserving the name of “workman”—improves the 
organisation of his workshop, introduces machinery, and 
considers how to simplify and reduce the several parts of 
the machine which he manufactures. A just appreciation 
of the circumstances in which it is to be used, bs the duty 
which it is to perform, will probably cause him to perceive 
that some parts and a certain amount of finish are 
essential, and that other parts may be reduced or 
left in a comparatively rough state. Having decided 
what those parts respectively are, he makes it his con- 
stant aim to bestow upon each the precise amount of 
excellence it requires, and no more. tever must be 
done he does well, but he does nothing that is not abso- 
lutely required. Whatever is really essential he makes 
thoroughly good, though perhaps not particularly ornate 
or elaborate. But he remembers that for him well and 
good are relative terms, and that the quality of raw ma- 
terial to be used, and the amount of accuracy and finish to 
be given to it, must be determined entirely by considering 
the work which the particular article will havetodo. This 
is the only sound method of getting done, or honestl, 
acquiring the right to undersell others, and, when followed, 
it not only well repays the producer, but also greatly 
benefits the consumer. 1t demands, however, the most 
arduous brain-work, In fact, it can only be used by men 
of naturally good ability, who have qualified themselves 
for the undertaking by years of application to scientific 
studies and close practical observation. It is, there- 
fore, utterly unsuited alike to the tastes and capaci- 
ties of «a large number of makers, and as they are 
equally desirous of “ getting done,” they fall back on what 
may be called the lazy method. This plan is so well known 
and so generally adopted, that it is quite unnecessary to 
enlarge upon it. It simply consists in scamping—in doing 
whatever has to be done in the easiest and quickest way, 
without caring whether it is the best way, or evena 
iolerably good way. With such men nothing is a fault 
which cannot be seen at a glance to be such, and the 
qualities esteemed in their workmen are not accuracy and 
neatness, desire and a true effort to make a good job, but 
that sort of energy, or rather impatience, which aims at 
vetting the work out of hand anyhow, and the skill which 
knows how to conceal flaws and patch up bad workmanship. 
Such are the methods followed by makers, and it is to be 
regretted that the better principle they act on is not more 
generally applied by designers to their own peculiar sort of 
work. No doubt the designs they produce are often 
admirably prepared, so as to require a minimum of mate- 
vial and workmanship, and yield a maximum of effective- 
ness. But are not their methods of working, the ways in 
which their designs are produced, sometimes too elaborate 
and too much adapted to theoretical conditions which do 
not obtain in practice? The work of draughtsmen and 
office-assistants in general, consist chiefly in drawing, 
making calculations, and measuring quantities, and those 
engaged in it are apt to assume that it is impossible to be 
too accurate. They are often men of good education, who 
take a certain amount of pleasure in solving difficult pro- 
blems and approximativg to indeterminate quantities. But 
these are precisely the men who are capable of applying 
this principle judiciously, and of deriving most benefit 
from it. A really good draughtsman certainly does 
not use the rough empirical formula on every occasion, but 
he also avoids the error of the morbidly careful, who always 
make elaborate calculations. Great accuracy is not always 
required, theoretical accuracy can never be obtained ; 
hence in designing—that is to say, in drawing and caleu- 
lating, orin measuring quantities—the Se 
“ How much accuracy is required !” “ How much accuracy 
can be given?” demand serious attention. The first natu- 
rally leads to a consideration of the duty expected from the 
machine, the second to a careful weighing of the value of 
the data. But neither can be answered satisfactorily 
without a good deal of common sense, aided by sound 
technical knowledge. Indeed, it is always interesting to 
calculate how far one may safely depart from the strictl 
correct process, and it is often far more difficult to do this 
than merely to find the exact theoretical quantity. Any 
one who attempts to make good work, but at the same 
time not hyper-accurate work, will find that he has dis- 
covered an extensive field for the exercise and development 
of all his powers and acquirements. But he will also learn 
habits and discover methods which will enable him to get 
through his work with great rapidity. Next to accuracy 
rapidity is the most desirable quality a workman of an 
sort can have, but the two combined produce that which 1s 
best described by the word skill. This is the distinguishing 
characteristic of the “adroit round-minded man,” who 
“will endeavour to spend on each business approximately 
what pains it deserves ; and, with a conscience devoid of 
remorse, will dismiss it then.” 


THE VIENNA EXHIBITION. 


In spite of a hundred apeintine to the contrary, 
the great International Exhibition at Vienna was open 

on the Ist of May. For some reason, which we are 
unable to explain satisfactorily, a strong feeling against the 
Exhibition has been manifested in certain quarters, and 
the prophets of evil have done all that lay in their power, 
both in Vienna and Paris, to interfere with the success of 
the undertaking. Thus, the world was assured that 
the building could not ibly be ready for opening by 
the Ist of May; that cholera had appeared in Vienna ; 
that a cab strike was imminent ; that the engineers were 
allabout to strike ; and that the other trades would follow 
the example of the engineers. We are happy to say that 
although there has been some small groundwork of truth 


in these assertions, the evils foretold have either not come 
to pass at all, or have assumed insignificant proportions, 
There was a cab strike, for example, which lasted a couple 
of days only. The Government conceded to the cabmen 
the right to make an extra charge for conveying persons to 
and from the railway stations, or for any service connected 
with the Exhibition, the ordinary fares remaining in force 
for the usual cab work of the city. The cabmen naturally 
assumed that they had a right to have some share of the 
enormous amount of money likely to be brought into 
Vienna by visitors to the Exhibition. The Government 
granted this point, but took care so to arrange matters that 
it is the stranger—and we had almost said the stranger 
alone—who shall satisfy the cabman’s demand for higher 
remuneration. The strike ended on the evening of the last 
day of April. On the morning of the Ist of May every 
available cab was engaged at fabulous prices in conveying 
visitors to the Exhibition. The usual price was 12 gulden 
—about 22s. 3d. For this sum the use of a fiaker could 
be had for about four hours. That is to say, the driver 
condescended to take you to the Exhibition, wait for youa 
couple of hours, and then, if you were in time, he conveyed 
you back again. ou were not prompt, he took another 
fare, calling for his money at your hotel in the even- 
ing with the utmost complacency. The cab service has 
now settled down to a very satisfactory condition, while 
the street railway and omnibus services are extremely con- 
venient and complete. As regards the report that cholera 
had appeared, we are glad to state that there has not been 
the slightest foundation for the rumour so far. Vienna is 
beyond question badly draiaed and poorly supplied with 
water; butthe consequencesof bad drainageand watersupply 
are not likely to make themselves manifest until the wea- 
ther becomes hot. The streets and houses are kept 
very clean, and sanitary precautions are as far as pos- 
sible enforced. The engineers have not struck, nor is 
it likely that they will, seeing that they are receiving about 
as much money as they have the face to ask. A consider- 
able number of women are employed in the machinery de- 
partment in cleaning down the engines, and very well they 
do it. Finally, the assertion that the building could not 
be opened on the Ist of May has been falsified, for it was 
opened; the assertion that it would be closed again im- 
mediately is not true, for it is still open; the authorita- 
tive announcement that it would remain open for only 
three hours a day was not true, because it is open not only 
every day, but all day long. It is not to be disputed, on 
the other hand, that the building is, as a whole, very in- 
complete, but all, or nearly all, the heavy work has been 
done, and it is probable that a fortnight will see every ex- 
hibit in its place, and the Exhibition as complete as it will 
ever be. 

It is scarcely necessary to say much about the opening 
ceremony. It would be unnecessary to say anything at all 
in these pages beyond recording the fact, were it not that 
some of our daily contemporaries have given glowing ac- 
counts of a success which was not achieved. In one word, 
the opening ceremony was, regarded as a spectacle, a com- 
plete and egregious failure. The prices of admission were 
extremely high—£2 5s, 10d. English money each. At the 
last moment it was found that the number of places taken 
was comparatively small, and hundreds, if not thousands, 
were admitted without paying, in order that the area under 


. the great dome might be fairly filled. The visitor carried 


away with him nothing but a confused impression of dust, 
heat, crowding, a babel of tongues, and an utter disorgani- 
sation of all police arrangements. Those who had 
paid for reserved seats never got within the outer 
ring, while others who had not paid at all got the 
best places. As a ceremony, nothing could have been 
less imposing. The presence of well-dressed women 
is essential to the success of an inauguration where large 
crowds are assembled within a mighty building. But on 
the 1st of May it may be simply said that beyond the 
Imperial circle there was not a well-dressed woman in the 
building. The rain descended heavily, and the sky was 
gloomy. Within the great central rotunda everything was 
seen through a haze of dust. Scarcelya bit of brilliant colour 
caught the eye in the vast area, save where a few splendid 
azaleas had been grouped round what will be an enormous 
fountain, but what was a platform for the Emperor and 
the Court. In a word, nothing more dingy or lugubrious 
could well be imagined. Half a hundred officers in bril- 
liant uniforms attending on the Court were completely 
lost sight of; half an acre of scarlet and purple and gold 
would hardly have sufficed to enliven the scene. A con- 
cert had been promised, but concert there was none, if we 
except the singing of the Austrian Hymn, and “See the 
Conquering Hero Comes,” by the chorus of the Royal 

ra. The whole ceremony of opening lasted about 
twenty minutes, the Emperor reading a short speech 
which no one heard except those close to him. Then 
the Emperor, Empress, Prince of Wales, and a great 
crowd of princes, dukes, nobles, aud officers of all degrees, 
and apparently of every country and in every uniform under 
heaven, walked round and examined such portions of the 
building as were fairly complete. Then carriages were 
ordered, and everyone went away and left the building 
once more to the crowds of workmen who are engaged in 
it night and day. 

_ The building must be regarded in oye respect but one 
as a great success, ‘Che arrangement of the ground plan is 
excéssively convenient. The naves and transepts are 
lofty, well lighted, airy, and effective. The weak point in 


ed | the structure is the central rotunda, designed by Mr. J. Scott 


Russell. Mr. Scott Russell has succeeded in just missing 
success. The rotunda is too low and too dark. It never 
fails to impart an impression that the roof has crushed 
down the walls, and is ge gon by the — 
of a small ery which runs all round just below the 
springing of the roof. Looking up from the centre of the 
area below, this gallery at once catches the eye, and a very 
small effort of the imagination will suffice to persuade one 
that a moderately tall man standing in the gallery could 
touch the roof, which appears y to him. The 
effect of the columns which surround the rotunda is trivial, 





and the manner in which they have been doubled just 





opposite the opening of the nave into the rotunda, is 
Prey to every true canon of architecture. It is impos- 
sible to forget the terribly obtrusive roof overhead. It fills 
one’s thoughts continually. There is no escape from it. 
The diameter of the rotunda is so vast, and the height to 
the springing of the roof is comparatively so small, that it 
is almost impossible to avoid seeing the roof the moment 
the eyes are raised a little above the horizontal line. 
It is impossible to deny that Mr. Scott Russell has 
ootne a very fine work as far as mere size is concerned, 
ut the effect, regarded from an esthetic point of view, is 
disastrous. Captain Fowke’s great and much-abused domes 
of 1862 were, after all, much more d in effect, viewed 
from below and within than this mighty rotunda. If the 
roof had been supported on walls forty or fifty feet higher, 
the effect would have been enormously improved. The 
roof has, besides, a defect of perhaps far more importance 
than any other that can be named. The rotunda floor 
within is darkened by the great overhanging mass of iron. 
The lantern is at present totally inadequate to supply 
light enough to display exhibits to advantage. It may be 
that in the broad glare of a mid-day Austrian sun this 
defect will not be felt, but the passage of the smallest 
cloud between the sun and the earth will at all times suf- 
fice to cast the great area below into gloom. We shall not 
stop now to consider the engineering peculiarities of the 
roof. An illustration of the principle on which it is based 
has been supplied by the designer himself, which in few 
words supplies a very accurate and complete idea of the 
system of construction. Imagine the cardboard shade of a 
lamp. Let this be suppo at several points round its 
circumference. A minute’s reflection will show that this 
shade would bear a very considerable load deposited on its 
apex, so long as the lower edge of the ring was not cut. 
The roof of the rotunda of the Exhibition building, as 
shown in the engraving on the opposite page, is simply 
an enormous lamp shade, made of iron plates. The lower 
edge is strengthened and supported by a heavy wrought - 
iron curb, or continuous sone box girder. The aperture 
on the top through which the lamp chimney would pro- 
trude is stiffened by another curb, and on this curb is 
erected a lantern, from which the whole space below is 
lighted. If the roof had been made of plate iron un- 
stiffened, then it would, for so great a span, have probably 
sagged between the upper and the lower curbs. To pre- 
vent this the whole‘structure is stiffened by heavy girders 
of plate iron running from curb to curb, while to prevent 
distortion in any other way ring girders at right angles to 
the rafter girders run round the roof. All these girders 
have been put outside the roof instead of inside, and the 
effect is, on the whole, not bad. Inside the iron is hidden 
by a species of velarium, laced up in sections or gores, and 
extending from the upper to the lower curb. These gores 
are vibe cream yellow colour, and on each is painted 
a CO. lying angel, iring upward, and bearing a 
wreath above the heed with uplifted arms. These angels 
would have done much to lighten the effect of the roof 
it not been for the wreaths, which are so large and heavy 
that one cannot resist the impression that the angel must 
find it no easy matter to ascend with such a load. 
No terms of praise .would be too strong for the 
main entrance. It is really magnificent in effect; so 
magnificent, indeed, that the dome behind it is com- 
pletely lost - of, unless we stand a long way off in the 
grounds. The dimensions of the building are so great 
that it is impossible to get anything like a complete 
view of the whole at once when standing near; at any 
distance nothing can be seen but the roof here and there, 
and the central rotunda, because of the trees and annexes 
of all kinds in the grounds, and the general effect is, there- 
fore, on the whole, disappointing ; but as time passes, and 
we become familiar with the building, its beauties grow 
on us, and we are more and more disposed to assert that 
the Austrian Exhibition Palace is infinitely superior in 
beauty, even bearing the defect of the rotunda in mind, to 
any other exhibition building ever erected. It isa pity 
that the major portion will be pulled down. The great 
rotunda is to be preserved; to what purposes the struc- 
ture will be devoted it is impossible to say. It could be 
used as an admirable drill ground for troops, if for nothing 
else. 

As to the contents of the Exhibition, we have as yet 
said nothing, because there is really very little to say. 
The last days of last week were regarded as pleasure days, 
and it was almost impossible to find an exhibitor, or to 
elicit a scrap of information. There is too much still in- 
complete to permit us to speak with certainty on any given 
department; and although nothing would be easier than 
to produce page after page of a so-called description of the 
contents of different portions of the building, it would after 
all be little more than a catalogue, dry and uninteresting, 
except as a guide to those who could visit the Exhibition 

rsonally. The Exhibition, as a whole, is five times 

larger than any pow Exhibition. It was stated in 1867 
that the Paris Exhibition could not be properly examined 
by one person in less thana year. There is good ground to 
believe that the Vienna Exhibition could not possibly be 
fairly examined by one individual in less than five years. 
Our readers may rest assured, nevertheless, that we shall 
not require five years to make them acquainted with the 
+g most likely to interest them; but they will none 
the less have to exercise a little patience, and we beg them 
to bear in mind that the work of selection, for the pu 

of illustration alone, from such a collection is one which 
cannot be performed off-hand, or without some exercise of 
discretion and forethought. 

The machinery hall of course has the greatest claim 
on our attention. The first effect produced on the visitor 
at present is extremely disappointing, and we fear that the 

will never realise the anticipations of engineers. At 
resent it looks singularly empty, although ost all the 
eavy machinery is, after a fashion, in place. ‘The truth is 
that great space has been allotted to each exhibitor, and 
thus, although all pr ig. pee be avoided, the build- 
ing will look empty to those who remember the machinery 
department at London in 1862, and at Parisin 1867. There 
is good promise, however, that the machinery exhibited 
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will be the very finest and best of its kind. The brewery | 
engineers appear in great strength, such houses as that of 
Noback, of Prague, sending plant which, for boldness of 
design and beauty of finish, has never been equalled. 
Vienna is celebrated for its beer, and breweries are, in- 
deed, to be found throughout Austria in which the work 
of production is carried on with ter or less success on 
a large scale. So that the construction of brewing ap- 
paratus and malt-houses, kilns, &c., has received great at- 
tention, and become a most important branch of trade in 
the empire. The sugar plant exhibited is also very fine, 
the copper and brass-work being, with a few exceptions, of 
superlative excellence. 

As regards steam machinery, as was, perhaps, to be ex- 
pected, marine engines are almost absent from Vienna. If 
weexceptalarge pair of oscillating paddle engines which only 
arrived from the great Cockerill works a few days ago, we 
have as yet discovered only two small screw engines, made 
on the shores of the Adriatic. Nor are the locomotives as 
diversified in type as those shown at Paris. Others have 
probably yet to come in, but just now there is only one 
express locomotive in the building, namely, Borsig’s fine 
coupled engine with outsidecylinders ;and the only locomotive 
from England is a small shunting engine by a Bristol firm. 
Haswell and Sigl are the two principal exhibitors of loco- 
motives, and the engines shown by the former firm in par- 
ticular deserve attention. With very few exceptions all 
the engines shown are heavy goods locomotives, with out- 
side cylinders and outside gear, the ordinary shifting link 
being preferred. In most cases we find six coupled wheels. 
There is not an uncoupled locomotive in the place. The 
English agricultural exhibits are very fine, and they form 
an exception in being nearly complete. The most con- 
spicuous feature in the machinery hall at present is 
Cockerill’s huge blowing engine. 

It is more than probable that the machinery hall will 
have received all itscontents in the course of a month. Many 
of the locomotives are not yet completely erected, and the 
steam engines in the front are for the most not erected 
at all. It is impossible, therefore, for the moment, to 
describe or criticise, and this fact would suffice in itself to 
bring this article to a conclusion, even if we did not find a 
still more powerful argument in favour of terminating it, 
in the fact that the whole world of engineering is not con- 
centrated at Vienna, and that as a result we require some 
space to notice the progress of engineering affairs else- 
where. 


ROUTES TO VIENNA. 


THE accom ing map has been prepared with the view to 
set before he our ius who may be ment ye age to 
Vienna the direct routes between London and that place, unen- 
cumbered by the co; ing network of branch and cross lines 
which the railway maps of Europe present. 

The journey is pro performed in the shortest time by the 
Paris, Strasburg, and Munich route, though by way of Cologne 
and Nuremburg the time is not much longer. A fast train runs 
from Paris vié Strasburg to Vienna in vay pe hours, giving 
an hour and a-half at Strasburg—from 9 to 10.30 a.m.—for 
fast. The fare for this journey from London, vid Calais, Paris, 
Strasburg, and Munich, is £10 0s. 6d. for a first-class e ticket, 
available for a month, and for return tickets available for forty- 
five days the prices are £15 8s. 6d. and £11 11s, first and second- 
class respectively. These fares are charged alike by the South- 








London and Chatham and Dover Railways. 


The journey by way of Calais, Brussels, Cologne, and Passau, 
eccupies from forty-eight to fifty hours, and tickets are issued by 
the South-Eastern Railway at & lls. 3d. and £7 3s. 6d. for the 
single journey in first and mixed first and second classes respec- 
tively. These tickets are available for thirty days, but the return 
tickets over the same route are only available for the same time 
at a cost of £13 0s. 6d. and £9 10s. first and second-class respec- 
tively. By way of Ostend there is a reduction in the single fares 
of 4s, 6d., and in the return fares of 6s. 6d. and 7s. respectively. 
‘lhe London, Chatham, and Dover Railway Company issue single 
tickets at the same rates as the South-Eastern, but at present we 
have no information as to their return fares. By way of Cassel and 


r+ 






 yigiinls 


TOP OF PLATE 


345.9 


| 

SB 
‘ae | 

! 

! 

| 

| 

! 


Le pzig ™ \ 






-.0 Wresa 
4 


ia 
“s. Dresden 
1fe” 
~ 
' 


cay 
# 
t Pragve 
Prag |. el 
; ' 
y i 
’ ‘ 
t ’ 
~ t 
. 4 
% Een u SG; 
6 Pilsen Ov ‘ 
: ‘ ' 
- .. 
: x, ' 
: iy ae 
‘, 1 
7 ». ‘ 
Nem, ™ 
~» “=, 
s._ Passau ~ i 
~o~N 7 y 
"ew, 7? ; _ ~—- 
own” P-es.0" 
_——- ee ala -- \ 
o So” 
ewe 
- — 
ee we” 


prove a pleasant one to many in that it gives an opportunity to 
see something of Holland, a country not so much visited, perhaps, 
as its interest would warrant. This line consists of rail to Har 
wich, a sea passage to Rotterdam, and thence te Cologne by 
Dusseldorf, crossing the Rhine by a floating pontoon. A sea passage 
may be taken from Harwich to Antwerp, F pretened, We have 
no information as to the fares by this route; we understand they 
are not yet fixed. 

The last and longest route is to Hamburgh by steam from 
London, thence by rail vid Berlin and Dresden, This journey 
would occupy about ninety hours. 

The General Steam Navigation Company will issue single tickets 
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ROTUNDA OF THE VIENNA EXHIBITION BUILDING—SECTIONAL ELEVATION, 


Leipsic—a journey of about sixty-three hours—the return fares are | 


a trifle higher by second-class and lower by first-class than by the 
Passau route, 

The Brighton Railway Company issue return tickets vid New- 
haven and Diep Re to Paris, not Shown hn tho mn , and thence b 
Strasburg and Munich, at £13 7s. and £9 15s. and secon 

and available for one month. They also issue return or 
i tickets way of Switzerland or North Italy, available 
for six weeks two months each, at £14 and £15 17s. 6d. first 
class and £10 5s, and £11 7s, 6d. class, respectively. 

The Great Eastern Railway affords another route, which would 





as far as Berlin at £4 15s, 3d. first and £3 7s, 5d. second class, The 
whole journey costs about £6 10s. for a first-class ticket. 

There is a special facility at the disposal of exhibitors and 
their representative assistants, of which these may not be 
aware. essrs. Cook, as nts for the Royal Commission of 
the British section, have arrangements by which bond tide 
exhibitors or their bond fide representatives, may have tickets, 
first, second, or third to Vienna and at a single 
fare, available for return until the close of the Exhibition. The 
application for these tickets must be formally addressed to the 
Secretary of the Royal Commission, 41, Parliament-street, 8.W 
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THE ENGINES OF THE RUAHINE. 


Ir will be remembered that in a recent impression we directed 
attention to the new engines and boilers lately fitted in the steam- 
ship Liffey, by Messrs. Day, Summers, and Co., which ship, when 
named the Ruahine, was fitted by Messrs, Dudgeon, as illustrated 
on page 284, 

he engines are on the compound principle, the high-pressure 
cylinder being contained in the low-pressure cylinder, and one 
slide valve for both cylinders regulates the action of the steam. 

The na ag piston is of the usual type, fitted with springs 
and a surface ring, but the low-pressure piston is annular, fitted 
with a contracting surface-ring, and an expanding ring with 
springs behind them. The piston-rod for the small piston is in 
its centre, but there are two rods for the large piston, each 
secured near the periphery, and outside the three stuffing-boxes 
the rods are bined by a er d bar, by which means the 
two pistons always move in the same direction. The guidance of 
the three rods is confined to the two low-pressure rods only by 
slipper-guide channels under each rod, and the motion is commu- 





1399. Jouxs Henry Jounsos, Lincoln’s-inn-fields, London, ‘‘ Improve- 
in pulleys and pulley blocks.”—A communication from Damien Kister, 


‘aris, 

1392. JonarnaAN Horn Fautkner, Brixton, Surrey, and Wittiam Tat- 
tEeRS, Patmore-street, Battersea, Surrey, ‘ Improvements in measuring 
or meter taps and valves.” 

-—= a Cusitt, North Walsham, ‘‘ Improvements in double-furrow 

loughs, 

1395. Ropert Copprneron, Bedford-place, Russell-square, London, “ Im- 
rovements in telegraphic apparatus.”—A communication from Merritt 
jally, Rochester, New York, U.S. 

1396. Tuomas Nickuin, Villiers-street, Dresden, Staffordshire, and James 
Frost, Belgrave-road, Dresden, Staffordshire, ‘“‘ Improvements in ovens 
for firing potteryware, viz., china, earthenware, bricks, and ‘such like 
materials.” 

1397. THomas James Situ, Fleet-street, London, “‘ Imprevements in the 
manufacture of iron and steel.”—A communication from Pierre Emile 
Martin, Sireuil, France. 

1398. James THEODORE Grirrin, Thames-street, London, ‘‘ Improvements 
in apparatus or li for facilitating the cutting of screw threads 





upon or in tubes, bolts, stems, rods, pins, and nuts.”—A communi- 
cation from Patrick Hickey, Auburn, Cayuga, New York, U.S. 

1399. James Bateson Rickarps, The Green, Kilburn, London, *‘ Improved 
compounds or combinations of ingredients for cleansing and bleaching 





nicated to the crank pin byan ordinary double-end ting- 
rol, The main or crank shaft is supported in three bearings, and 
the link motion outside the forward and aft bearings is the double 
bar kind, fitted to a circular block contained in the eye of the 
valve-rod, which is guided above and below by two bars. 

The positions of both starting wheels are such that one man 
can start both sets of engines or stop them at the same moment. 
= hand levers of the steam throttle-valves are equally acces- 
sible. 

A peculiar feature in the arrangement is that the surface con- 
denser is situated behind the cylinders. The circulating and air 
pumps are worked from the high-pressure pistons by the pro- 
longed rods passing through the back covers—a method that 
may be said to have been originated by Messrs. Dudgeon. 

The arrangement of the condenser consists in the tubes being 
horizontally situated in three sets above the pumps, and that the 
water is first forced back through the lowest set; secondly, forward 
through the second set; and thirdly, back through the upper set; 
so that the steam has the full benefit of the exchange of position 
of the same volume of water, if there be any gain by that circum- 
stance, 

The mode of packing the tubes is the Davidson system, consist- 
ing of a loose tube plate formed with projections that fit around 
each tube and press on a plate of india-rubber that is the size of 
the tube plate, and perforated to admit each tube passing through 
it. This loose plate is secured by studs and nuts that make the 
plate packing to clip the tubes sufficiently to prevent leakage of 
air and water, and at the same time permit the tubes to expand 
and contract, The feed and bilge pumps of those engines are the 
plunger type, formed at the side of the air and circulating pumps, 
and their motion is derived from arms secured on each pump 
piston-rod, between the cylinders and the condensers, 

Each condenser is fitted with an injection pipe and valves, to 
enable the engineer to turn the surface system into the injection 
kind at any moment of requirement, or combine the two if 
desirable. 

Returning again to the complete arrangement, it will be noticed 
in the plan that the screw shaft of the forward engines passes be- 
tween the cylinders and the condenser of the aft engines, and, on 
referring to the elevation, that the shaft is above the piston-rods, 
and the engines are arranged at an incline to admit of that re- 
lative position, 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants and Datesof Provisional Protection for Six Months. 


22. Tuomas CoweLt Craven, Hudson, Columbia, New York, U.S8., 
‘‘ Improvements in means or apparatus for preparing cotton for manu- 
facturing purposes.”—2ad January, 1873. 

347. Groror Youna, Grangemouth, Stirlingshire, N.B., ‘‘ Improvements 
in lamp lanthorns and in the lenses used therein, the same being also 
applicable to lighthouses.”-——29th January, 1873. 

764. James Harorraves and THomas Ropinson, Widnes, Lancashire, 
“Improvements in the manufacture uf soda and potassa.”—3rd Marck, 
1873. 

906, Grorar Smita, Belfast, Ireland, “Improvements in machinery or 
apparatus for obtaining motive power, parts of which improvements 
ure applicable to the raising, forcing, and measuring of fluids, and to 
the reduction of friction in bearings.”—12th March, 1873. 

1143. WintiamM Epwarp Gepor, Wellington-street, Strand, London, 
“Improvements in photographic monocular glasses.”—A communi- 
cation from Auguste Charles Dallemagne and Louis Triboulet, Faubourg 
St. Martin, Paris.—27th March, 1873. 

1168. Jonw Dartincton, Coleman-strect-buildings, Moorgate-street, 
London, “Improvements in valves, method of working valves, and 
feed motions for rock-boring engines, the improvement in valves and 
method of working valves being partly applicable to other engines.”— 
29th ‘darch, 1873. 

1105, WitttAM Beecrort, Barrow-in-Furness, IL hire, “I P’ 
ments in the construction of moulds for moulding metals, and in the 
combinatian of materials for the same.”-—lst April, 1873. 

1236, JoserH Maypery, Old Castle Iron and Tin-plate Company, Llanelly, 
South Wales, ‘‘ Improvements in preparing iron for the manufacture of 
tin-plates or black plates.”--3rd April, 1873. 

1267. Su1on Davey and James Warson, Rouen, France, “ Improve- 
ments in safety lighters, and apparatus for igniting charges for blasting 
purposes.”—5th April, 1873. 

1509. Wittiam D’ALton Mann, Langham Hotel, Langham-place, London, 
‘‘ Improvements in the construction of railway carriages and fittings.” 

1218, ALFRED Russett Ecroyp and Joun Wass, Owlerton, near Sheffield, 
“Improvements in furnaces for steam bvilers for manufacturing iron 
and other metals for glass works and potteries.”—9/h April, 1873. 

1342. Wittiam Ssrru, Waterloo-road, Dublin, ‘ Improvements in the 
manufacture of peat fuel "—12th April 1873. 

1347. Evariste Vianrer, Great Tower-street, London, “‘ Improvements 
in aérated beverages, and in the apparatus to be employed in their 
manufacture.”—- 14th April, 1873. 

1356. Mark Know es, Walpole-street Ironworks, Blackburn, Lancashire, 
and ABRAHAM CHALK, Queen-street, Low Moor, Clitheroc, Lancashire, 
“ Improved self-acting geome for damping the warp in looms during 
process of weaving.”—15th April, 1873. 

1266, Bensamin Gites, Blackheath, Kent, ‘An improved cooking 
apparatus,” 

ae ; TT woes Brack, Liverpool, ‘‘ Improvements in steam boilers.” 

1870, ALEXANDER Metvit_e Ciark, Chancery-lane, London, “ Improve- 
ments in the preservation of alitaentary substances, and in apparatus 
for the same "—A communication from Bernard Delrieu and Jean 
Marie Pernoud and Co., Lyons, France, 

1272. Georce Jounson, Wheatley, Halifax, Yorkshire, and Jamrs Suaw, 
Brighouse, Yorkshire, ‘‘ Improvements in steam engines.” 

1376. Prank Surru, Derby, “An improved method of and apparatus for 

working railway signal bells.” 

1278. AnrHonse Pirrree Fleury Desmares, Boulevart de Strasbourg, 
Paris, “An improved process of and machinery for producing relief 
designs or patterns on woollen fabrics.” 

1u7%. ‘Thomas ALpripck Weson, Birmingham, ‘‘ Improvements in ma- 
ehinery or apparatus for raising, lowering, and suspending weights or 
heavy bodies.” 

182. Witttam Hockiey, Bloomsbury, London, “A new or improved 
composition for treating, impregnating and coating wood, so as to 
preserve and render it impervious to water and other fluids.” 

lis4. Epwarp Lyon Brrtuon, Romsey, Hants, ‘* Improvements in appa- 
ratus connected with collapsable boats, and also in apparatus for 
facilitating the lowering and detaching of the same, and other boats,” 
—l6th April, 1873. 

1385, Micaaec Waeetweicut Ivison, Glasgow, Lanarkshire, N.B., “ An 
ps sheep dip, which is also applicable to animals other than 
sheep. 

1386, Fowanp Warp, Wells-street, Oxford-street, London, ‘ Improve- 
ments in sewixg machines,” 

1987. MarTIN Benson, Southam: 











4 fibres, such as jute, hemp, fax, and cottons.”—17th April, 
1873, 

1400. AtrreD ALBERT Dixon, Sheftield, “‘ An improved injector for steam 
builers.” 

1401, Georce Matcotm, Cordale Print Works, Dumbarton, N.B., ‘‘ Im- 
provements in machinery or apparatus for printing ornamental 
fabrics.” 

l4vz. Ricuarp Hicu, Manchester, “ laoprovements in desks adapted for 
use in schools.” 

1403. Wittiam Harvie, Glasgow, Lanarkshire, N.B., “‘ An improvement 
in lamps wherein gas is burned.” 

a Harvir, Glasgow, Lanarkshire, N.B., “ An improvement 
in lamps.” 

1405. Epwarp Casper, Finsbury-circus, London, “‘ An improved packing 
for the stuffing-boxes of steam engines, pumps, and other like ma- 
chinery.”—A communication from Jules Farinaux, Lille, France. 

1406. James ARNOLD, West Smithfield, London, ‘‘A new or improved 
instrument or instruments for vaccinating.” 

1407. The Rev. Granvi.Le Hamittron Forbes, Broughton Rectory, North- 
amptonshire, ‘‘ Improvements in the manufacture of cements, artificial 
stone, and plaster of Paris.” 

1408. Henry Scumyers and Huon Fraser, Liverpool, “An improved 
danger warning and fog-signalling apparatus.” 

1410. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ An improved 
method and apparatus or means to be employed in connection there- 
with for firing ceramic and other articles.”"—A communication from 
George Mendheim, Berlin. 

1411. Jonny Brace, Aston, near Birmingham, “ Improvements in obtaining 
motive power from running water.” 

1412. THomas Capett, Rosherville, Kent, ‘‘ Improvements in the produc- 
tion of gas for lighting and heating purposes.” 

1413. Ecwarp ALFrep Cowper, Great George-street, Westminster, 
** Improvements in moulds for casting steel ingots.” 

1414. Wittiam Henry Toots and WILLIAM Henry Toorn, jun., Seward- 
stone-road, London, “‘ Improvements in fire-bricks and other articles 
intended to resist the action of fire, the said improvements including 
compositions to be used in the manufacture of the same.” 

1415. ALFRED Vincent Newron, Chancery-lane, London, ‘‘ Improvements 
in the mode of and apparatus for manufacturing metal tubing.”— 
communication from Samuel Russel Wilmot, Bridgeport, Connecticut, 
U.8.—18th April, 1873. 

1416. Grorcr Pearson, Stockport, Cheshire, “‘ Improvements in the con- 
struction of doubling frames for cotton and other fibrous materials.” 

1417. THomas Carr, Bristol, ‘‘ Improvements in disintegrators.” 

1419, THEopOoRE Freperic SanpeacH Twxve, Liverpool, ‘‘ Improvements 
in and connected with motive power engines.” 

1420. EpwakD Rayner, Liverpool, “An improved bung-cutting ma- 
chine.” 

1421. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ Improve- 
ments in the preparation of wood or other ligneous or vegetable 
matter for the manufacture of paper, cardboard, and other analogous 
no galing communication from Oswald Meyh and Heinrich Voelter, 

aris. 


1422. Jonn Deevry and James Simeon Epag, jun., Yardley, Worcester- 
shire, ‘Improvements in breech-loading small arms, part of which 
improvements may also be applied to muzzle-loading small arms.” 

1423. Witt1aM MorGan-Brown, Southamp buildings, London, “ Im- 
provements in aneroid barometers.”—A communication from Lucien 
Nipamonti and Daniel Ripamonti, Caudéran, near Bordeaux, France. 

1424. Ropert Asquira, Meanwood-road Foundry, Leeds, Yorkshire, 
“Improvements in expansion gear for working and regulating the 
expansion or cut-off valves of steam engines.” 

1425. Georor Wicutwick Renpet, Newcastle-upon-Tyne,“‘ Improvements 

- in the mode of mounting and working ordnance.” 

1426. Gustave Pointer, Trafalgar-road, Surrey, ‘“ Improvemeuts in the 
construction of boots and shoes or other like coverings for the feet.” 
1427. Jonn Cartwricut, Sheffield, ‘‘ Improvements in the manufacture 

of back-saws.” 

1429. Percy ALeert Biaker, Highbury, London, “‘ Improved automatic 
means for indicating the presence of fire in buildings.” 

1430. Joun Witti1am Gray, Southampton-buildings, London, ‘‘A new or 
improved reservoir for storing petroleum or other inflammable oils or 
spirits.” — A communication from Guiseppe Bianchini, Paris.—19¢h 
April, 1873. 

1431. Homan Price Fenny, Queen-square, Leeds, Yorkshire, “ An im- 
proved method of obtaining cireular motion in one direction from 
cireular motion acting in one or alternate directions, the same leing 
applicable as a clutch or brake.” 

1432, Wittiam Dewar, Kellas, Forfarshire, N.B., “Improvements in 
implements for planting potatoes.” 

1434, WILLIAM ALEXANDER LytrLe, The Grove, Hammersmith, Middlesex, 
‘* Improvements in the preservation of timber.’ 

1435. Georce Spencer, Cannon-street, London, and WALTER Mackersir 
Smirn, Henniker Cottage, Chandos-road, Stratford, Essex, “ Improve- 
ments in parts of carriages and trucks for railways and tramways.” 

1436. JosepH Ruopes, Enocu Ruopes, and WILLIAM FRANKLAND, Brad- 
ford, Yorkshire, “Improvements in apparatus for consuming smoke 
and economising fuel for steam generators and fire-grates.” 

1437, ConsTanTINE De Neori, Hornsey Ironworks, Hornsey-road, Upper 
Holloway, London, ‘“‘ Improvements in engines.” 

1438 Jonn Tayior, Whitehall, Westminster, “Improvements in the 
construction of walls and roofs.” 

1439, JoHN TayLor, Whitehall, Westminster, “ Improvements in roofing 
tiles.” 

1441. Heryrich ApoLF HuLsensBero, Tynemouth-terrace, Victoria Park, 
London, ‘‘ Improvements in working slide valves by steam pressure, 
and apparatus therefor.” 

1442. James Henperson, Leith, Edinburgh, Midlothian, N.B., ‘‘ Improve- 
ments in the propulsion of steara or other ships or vessels, and in the 
construction and arrang t of hinery or apparatus therefor.” 

1443. Henry BERNOULLI BaRLow, Manchester, ‘* An improved mode 
of and apparatus for cooling fluids and liquids.”"—A communication 
from Nicholas Joseph Galland, Paris. 

1445, Henry Younc Darracorr Scorr, Ealing, Middlesex, “ Improve- 
ments in the treatment of night-soil and sewage matters, and in the 

facture of therefrom.”—21st April, 1873. 

1449. JonatHaN Epwin Bittups and Epwin Pavtmer Ler, Cardiff, 
Glamorganshire, ‘‘Improvements in producing permanent coloure 
and other photographic pictures, delineations, or devices on porcelain 
and other fictile ware.” 

1450. Roperr HENELADE Courtenay, Meyrick-road, Clapham Junction, 
* An improved magneto-electric induction machine.” 

1451. AXEL JoHAN Amnevs, Great Winchester-street-buildings, London, 
** New or improved modes and means for preparing medicines.”—A 
communication from August Almen, Upsala, Sweden. 

1452. CuakLes Waker ‘Tork, Aston, near Birmingham, and Joun 
Jonnstone, Birmingham, ** Tmprovetaents in furnaces for steam 
boilers, which improvements are also applicable to furnaces for various 
other purposes.” 

1453. Freperick Joun Caressrovues, Water-street, Liverpool, “ An 
improved machine for fitting the elastic gores in gaiter shoes.”—A 
communication from Joseph Walden, Newark, Essex, New Jersey, U.S. 

1455. Joun Grey Cranston, The Side, Neweastle-upon-Tyne, ‘* Lmprove- 
ments in machinery for drilling or boring rock, stone, and other 
minerals, and for boring or cutting coal.” 

1456. Gzorce Epmunp DonistHorpr, jun., Queen’s-equare, Leeds, York- 
shire, ‘‘Improvements in apparatus for registering the number of 
passengers carried in public carriages and the distance each has 
travelled.” 

1457. Freperick Savace, St. Nicholas Ironworks, King’s Lynn, Norfolk, 
“ Improvements in traction engines and road locomotives.” 

1458. JoserH Ports jun., Sunderland, Durham, “ Improvements in the 
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way of railways.” 
1459. Frorentin Detmas, Duke-street, Westminster, “ Improvements in 
the manufacture of sunshades.”— Partly a communication from Joseph 


Piquemal, Paris. 
1460. James Bateson Rickarps, The G: Kilburn, London, “ Im: ed 
combinations of ingredients for and leaching and 
table fibres and fabrics.”—22nd April, 1873. 
3462. Artaur Ruscomer Poors, Inner Temple, London, “ Improvements 


in machinery or apparatus for actuating and setting in motion, lock- 
ing, interlocking, and controlling yard points and signals,” 

1463. Roperr Mackre, Stewarton, Ayrshire, N.B., “Improvements in 
De emetne of caps or bonnets, and in the means employed 
therefor.” 

1465. Samuet Reminoton, Princes-square, London, “‘ Improvements in 
breech-loading fire-arms.”—A communication from E. Remington and 
Sons, Ilion, New York, U.S. 

1466. Ropert Stenson and ARTHUR St. Grorce Curr, Printing-house- 
square, London, “‘ An improved pulping and compressing machine for 
the treatment of peat and the manufacture of the same into fuel.” 

1467. Epwarp Tuomas Hucues, Chancery-lane, London, “‘ Improvements 
in magazine fire-arms.”—A communication from Louis Cléaphas Rodier 
and Francis Gordon Bates, Springfield, Hampden, Massachusetts, U.S. 

1468. ANDREW James Derney, Live 1, “Improvements in apparatus 
for raising sunken ships, and in the method of fastening, attaching, 
and placing such apparatus.” 

1469. FREDERICK WILLIAM CoLLs, Erith, Kent, “ Improvements in treat- 
ing resin oil, to obtain therefrom a neutral oil suitable for lubricating 
machinery and for other uses.” 

1470, CHARLES ABDANK DE LASKARZEWSKI, Camden Town, London, and 
Tuomas HERBERT Noyes, United University Club, Pall Mall East, 
London, “ A new or improved musical instrument.” 

1471. Isaam Bacas, High Holborn, London, “‘Improvements in the 
manufacture of gas for illuminating and other purposes, and in appa- 
ratus connected therewith.” 

1472. Perer Bucuan Watson, High Wycombe, Bucks, ‘‘ hnprovements 
in or connected with gas burners.” 

1473. Simpertus Ktivu, Stoke-upon-Trent, Staffordshire, “ An improved 
stamp for printing on china, earthenware, metal, wood, or other 
substances.” 

1474. Geornce Avucustus Huppart, Brynkir, Carnarvonshire, “ An im- 
proved construction of fish for railways.” 

1475. Bernarp Birnsaum, New Broad-street, London, ‘‘An improved 
garment for the use of persons when driving, travelling, camping, and 
campaigning.” —23rd April, 1873. 


Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1461. Witt1am Haccett, Watford, Herts, “Improvements in manufac- 
turing, arranging, combining, compressing, and treating iron, steel, 
and other metals and mate to increase their strength, power of 
resistance, and usefulness.”—23rd April, 1873. 

1464. Jouw Hurcnixnson and James Hoiiincwortu, Dobcross, Saddle- 
worth, Yorkshire, ‘‘ Improvements in picking arms employed in looms 
for weaving.”—23rd April, 1873. 

1517. Georce Hase.tine, Southampton-buildings, London, ‘ Improve- 
ments in railway carriage couplings.”—A communication from Eli 
Hamilton Janney, Alexandria, Virginia, U.S.—26th April, 1873. 

1547. GEorce Woops, Cambridgeport, Middlesex, Massachusetts, U.S., 
“Improvements in reed organs.” —29th April, 1873. 





Patents on which the Stamp Duty of £50 has been Paid. 


1231. Tuomas Empson, Birmingham, ‘‘ Buttons.”—29th April, 1870. 

1237. Danret Mitts, Pembroke-place, Aston, Birmingham, *‘ Boots and 
shoes.”— 30th April, 1870. 

1261. Perer Jorxt Livsey, Manchester, ‘Printing upon spools.”—3rd 
May, 1870. 

1556. ALEXANDER MELVILLE CLark, Chancery-lane, London, “Corrugating 
and moulding sheet metal.”—28th May, 1870. 

1188. Moses Bay.iss, Cannon-street, London, “Spikes.”—25id Apvil, 
1870. 

1254, Henry Beare, Queen-street, Newton Abbot, Devonshire, “‘ Pul- 
verising and distributing guano, &c.”—2nd May, 1870. 

1315. EMILE GueNIN, Henrietta-street, Covent-garden, London, ‘ Mustard 
plasters, &c.”—7th May, 1870. 

1248. James Curisti£, Paisley, Renfrewshire, N.B., “Cutting or shearing 
and ripping and clipping the whip of lappet cloth, &c.”—2nd May, 
1870. 

1259. Epwin Rorert WeTuerep, Hythe, Kent, “‘ Saving life and property 
from fire, &e.”—2ad May, 1870. 

1289. Jonnw HENRY Jounson, Lincoln’s-inn-fields, London, ‘Safes, &c.”— 
ith Mav, 1870. 

1290. Tromas Etuis, Coatbridge, Lanarkshire, N.B., ‘ Furnaces and 
boilers.”—5th May, 1870. 

1314. AstLey Paston Price, Lincoln’s-inn-fields, London, “ Treating 
sewage, &c.”—7th May, 1870, 

1363. Henry Law, Essex-street, Strand, London, “ Meters, &c.”—13¢h 
May, 1870. 

1272. Grorce Wriaut, Perseverance Works, Masborough, Yorkshire, 
“ Brickmaking machines.”—3rd May, 1870. 

1311. Ropert Weare, Newcastle-under-Lyne, Staffordshire, ‘‘ Treating 
sewage, &c.”—7th Muy, 1870. 


Patents on which the Stamp Duty of £109 has been Paid. 


1306. Bexsamin Wriocnt, Lichfield, Staffordshire, ‘‘ Cooking or kitchen 
ranges.”—8th May, 1866. 

1225. Joun Spencer and Doveatp McCorkinpacr, Coatbridge, Lanark- 
shire, N.B., ‘‘ Rolling mills.” - 1st May, 1866. 

1263. AntauR THomas Becks, Birmingham, “Treating iron.”—4th Muy, 


1278. Witt1am Younc, Straiton, Midlothian, N.B., and Perer Brasn, 
Leith, N.B., “ Distilling coal, &c.”—4th May, 1860. 

1297. ANToINE PocnERon, Passage des Petites Ecuries, Paris, ‘‘ Glass.”— 
7th May, 1860. 

1305. CHARLES Mose.ry, Manchester, ‘Sheets of india-rubber.”—Sth 
May, 1866. 

1327. Joun ALLCocK Jones, Middlesboro’-on-Tees, Yorkshire, ‘‘ Non-con- 
ducting substances for impeding the passage of heat.”—9th May, 1806. 

1402. Joun Braue, East Greenwich, Kent, “‘ Rotary engines.”— 17th May, 


1866, 
1281. James Marsu, Dukinfield, Cheshire, ‘‘ Lubricating the spindles 
employed in machinery for spinning, &c.”—5th May, 1806. 





Notices of Intention to Proceed with Patents. 


1325. Jonn Wittram Powe t, East-lane, Bermondsey, Surrey, “ Valves 
for regulating and controlling the supply of liquids.” 

1327. NorRMAN Seeanaue Henperson, Oakbank Oil Works, Mid Calder, 
N.B., “ Distilling shale, &c.”—10th April, 1873. 

1344. WrLi1aM Morris, Caversham-road, Kentish Town, London, ‘‘ Water- 
proofing silk, &c.”—12th April, 1873. 

1352. Georce Hasettine, Southampton-buildings, London, “ Clipping 
or shearing animals.”— A communication from James Watrous Guernsey. 
—M4th April, 1873. 

1359. CHARLES Situ, Hartlepool, ‘Crossing channels, passages, or 
spaces,” 

1304. Vernon Petuerick and Jonn Wittiam Rock, Martin’s-lane, 
Cannon-street, London, “ Safety valves.”—15th April, 1873. 

1380. Samour. Horatio Hopces, Lynn, and Henry Frankiin WHEELER, 
Boston, Suffolk, Massachusetts, U.S., ‘‘ Boots aud shoes.”—1lits April, 
1873. 

139%. HaLroorp Sicrrip CepeRHoOLM and Cart. Pererson, Lime-terrace, 
New Charlton, ‘‘ Ships’ logs.”—17th April, 1873. 

$874. Jonn WuHitrieLpD Tuompson, Prestwich, ‘‘ Lining bands for hats 
and caps.”—2lst December, 1872. 

$892. ALEXANDER SaMUELSON, Cornhill, London, ‘‘ Laying asphalt, &c., 
pavement.” 

8896. Joun Brown, Hindon-street, London, and Brnsamin Brown, 
Charlotte-street, Southwark, Surrey, “ Lamps.”— 23rd December, 1872. 
3920. Epwarp Tuomas Hvuanes, Chancery-lane, London, “Scouring and 
polishing needles.”— A communication from the Mallett Manufacturing 

Company.— 26th December, 1872. 

3922. Henry TayLor, Henry WARBURTON, THOMAS TAYLOR, and WILLIAM 
Wapswortn, Bolton, ** Combing cotton, &c.” 

3928. Groner James Cross, Greenwich, ‘‘ Wheels.” 

3932. James Quin, Leyland, “ Belting for driving machinery.”—27/h 
December, 1872. 

8946. Wittam Barker Patrick, Upper Clapton, London, “ Filtration 
in sugar refining.”—20th December, 1872. 

8951. Hector Mackinnon, Toronto, U.S., “Lamps for cooking.”—29¢h 
December, 1872. 

5. FReperick ArTHUR Pacer, Seymour-chambers, York-buildings, 
Adelphi, London, *‘ Magnetic compass cards.”—A communication from 
Alexander Kalmar. 

17. a Bounpy, Birmingham, “ Treating waste products containing 
zine, &c. 

2936. Witttam Epwarp Newron, Chancery-lane, London, ‘“‘ Dies.”—A 
communication from Charles Franklin Wilson, Sam Houston Miller, 
and Jesse Edward Folk.—1st January, 1873. 

22. Tuomas Cowett Craven, Hudson, U.S., “Preparing cotton for 
manufacturing purposes,” 

24. James OLpKNow, Villa-road, Nottingham, “Fabrics in twist lace 
machinery.” 

29. EDWARD Russe.t Morris, Hampstead, “ Measuring distances on 


maps, 5 
90, Witttau LEaTuax, Brookfield Engine Works, Leeds, “Safety valves, 
38, MicnarL Henry, ion, “ Water 





Fleet-chambers, Fleet-street, Lond 
ga ”—A communication from. Gustave Joseph Dupuck. — Ind 
January, 1873, 





May 9, 1873. 
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75. Hrram Copp, Grove-lane, Camberwell, Surrey, i Bottles. 

76. WiLttam Witsox, Newcastle-upon-Tyne, “ Hats.”—A communication 
from Rudolph Eickemeyer.—7th January, 1873. . 

90. Witt1amM EpwarRD Jane, London, “ Puddling 


EwTon, Chancery- 
furnaces.”—A communication from Leven Shreve Goodrich, John 
‘Hartwell Hillman, and George Washington Goodrich.—8th January, 


1873. 
163. Joun~ Wooitricut, Liverpool, “‘ Window-sash fasteners.” — 15th 


January, 1873. 
89. ALEXANDER MELVILLE CLAR’ -lane, London, ‘‘ Velocipedes.” 
fro 


K, Chancery: 
—A communication from George Avery.—l6th January, 1873. 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, d&c. 








3092. A. N. J. Conrarini, Manchester, “‘ Obtaining motive power.”—Dated 
19th October, 1872. 

In this invention the steam or other elastic fluid is heated in the work- 
ing cylinder to a greater pressure than that in the boiler, to which it 
returns after having acted on the piston. The engine is on the rotary 
principle, a hollow axis which admits the steam or other vapour to the 
cylinder. 

3093. R. Watker, London, “‘ Applying atmospheric gas, de.” —Dated 19th 
October, 1872. 

The features of the novelty are constituted in the system of impreg- 
nating the air in a cheap and simple manner, and adapting it to heating 
and other purposes. 

2104. W. H. Mircuet, Ireland, “ Governors for steam engines.”—Dated 21st 
October, 1872. 

This invention relates to improvements in that class of governors known 
as ‘“‘chronometric governors,” and its essential feature is the employment 
of two pairs of friction surfaces, one pair acting to accelerate the speed of 
the governor and the other to retard such speed, the combined action of 
these two forces or agents maintaining a practically uniform speed to the 
governor. 

3117. E. Mitner, Bradford, Yorkshire, ‘‘ Combustion of smoke produced in 
the furnaces of steam boilers.”—Dated 22nd October, 1872. 

The object of the invention is to facilitate the combustion of the smoke 
in steam boiler furnaces. The boiler is formed as for two fire-boxes and 
flues, one to be used in the ordinary way; the other is fitted with a small 
retort kept highly heated by internal fire. The smoke and products of 
combustion from the one fireplace pass in contact with and partly through 
this retort, by which they become highly heated for their further progress 
before they enter the chimney. With two boilers, or a double boiler one 
over the other, the ordinary fire will be in the upper one and the small 
retort in the lower. 
$120. G. and W. Giypox, Birmingham, “ Condensing steam engines.” —Dated 

22nd October, 1872. 

According to this invention the injection water and condensed water are 
removed from the condenser of the condensing steam engine by causing 
the said water to flow into a pipe or vessel to which one or wore force 
pumps are attached. By the operation of the pump or pumps the said 
water is removed. The force pumps are arranged, by preference, on an 
independent foundation or bed-plate, and are worked by a small or 
donkey engine instead of by the principal engine. Several condensers 
may be connected with the veasel or pipe in communication with the 
force pumps. The force pumps may also be used to feed the boiler. 

3126. T. Brown, London, “ Compressing air or gas."—A communication. 
Dated 23rd October, 1872. 

The patentee constructs the pump cylinder with a jacket forming an 
annular chamber surrounding the said cylinder, through this chamber he 
maintains a circulation of cold water. He also makes the cylinder covers 
with chambers, through which he causes col. water to flow. The piston 
and piston rod are also made hollow, and into the piston rod he inserts a 
small tube, which is supplied with water from a reservoir or otherwise. 
The cold water entering the small tube passes through the same into and 
through the hollow piston. For making the joints or connections air-tight 
under a high pressure, he uses a rubber tube, through which he passes a 
length of soft rope or other suitable material. He cuts the ends at an 
angle to overlap cach other. 

2134. J. Ronrrtson, Glasgow, N.B., “ Motive power engines.”"—Dated rd 
October, 1872. 

This consists under the First part of the invention in obtaining motive 
power by employing a jet or jets of fluid or fluids at pressure to act on 
the internal surface of an annular eavity, carried by a shaft free to revolve 
in bearings, such annular cavity by preference containing water or other 
liquid to receive the impact. Suitable inlets and outlets are provided. 
Power is taken from the shaft or other rotating part. Under the second 
part similar internal annular cavity discs are employed as governors for 
the above described or other engines. When the engine to be governed 
is working at the desired speed the governor does not act on the throttle 
valve, the quicksilver or liquid in the disc being from the motion trans- 
mitting wheel. Should the speed of the said engine increase, the mercury 
or liquid in the annular cavity rises, acts on the upper rim of the motion 
transmitting wheel, turning it in one direction ; but should the speed 
decrease, the mercury or liquid falls and acts on the said wheel to turn it 
in the opposite direction. 

812. J. J. Day, London, “ High-pressure valve.” —Dated 24th October, 1872. 

The object of this invention is to prevent the waste of water and other 
iquids by means of a perfectly closing loose valve. 

$155. H. E. Newton, London, “ Motive power.”—A communication.—Dated 
24th October, 1872. 

This invention consists of a novel or improved construction of hydraulic 
wheel, whereby motive power may be obtained from a constant supply of 
water. 

2161. S. Sanperson and A. Proctor, Huddersield, ‘‘ Steam boilers or 
generators.” — Dated 25th October, 1872. 

This boiler or generator is constructed in a globular form with tubes 
passing through the same; such tubes may be for hot air and water 
round them, or they may be filled with water and heat and fire space 
round them. This boiler is provided, if required, with a ring or endless 
tube, which communicates (if desired) with the glolular part, and is 
available as a superheater or as an additional steam space. The fire bars 
are concentrically arranged, and converge in an inclined direction with 
shape of the boiler, to a central upright tubular shafting, such shafting 
being utilised for the blow-off, and entrance for feed water. The fire bars 
are revolved by gearing, and a pendant attached to each fire bar comes 
in contact with a fixed bar or otherwise, and removes the clinkers. The 
furnace can be fed by a hopper. 

9165. J. Partincron and D. Ritry, Bradford, “‘ Steam generator or 
boiler.”—Dated 25th October, 1872. 

This invention relates to making steam boilers with seven or more iron 
tubes connected together by a series of conical tubes fixed at angles, and 
in dividing the fire chambers or flues. The inventors employ wrought 
iron tubes of small diameter; the two first or bottom tubes are placed at 
a suitable distance for width, the two next tubes are brought towards 
the centre and placed at a suitable height ; two more tubes are placed at 
equal height, and at same centres as the bottom tubes ; the seventh tube 
is plased in the centre and above the two top tubes ; these tubes are 
brought together by a series of conical tubos fixed atangles The steam 
chest or eigbth tube is fixed above the seventh tube, and joined by two 
parallel pipes ; the seventh tube muy be used as a steam chest ; in that 
evse it is made la in diameter. When the boiler is set on its seat, the 
bottom and top boiler tubes touch or nearly touch the sides of the flues ; 
the two centre tu have near the topa fire-brick tile partition, the 
whole length of the tubes closing, al] opening te the third set of tubes ; 
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on the top sides of the conical tubes, and placed the whole length and 
sides of the boiler, are also fire-brick tile partitions, closing all communi- 
cation between the inside of the hoe ~ ed and side flues ; the insides of 
the flues of the third set of tubes are likewise closed. The fire acts first 
on the first set of boiler and conical tubes, passing through a back 
chamber forward tothe third set of tubes, from there, in front, through 
two openings on each side of the remaining sides or the boiler and conical 
tubes to the chimney flue. 


Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

3089. R. Grirritns, Rhual Issa Mold, Flintshire, and W. Busey, Huyton 

Park, near Liverpool, “ Registering apparatus.”— Dated 19th October, 





supplied with steam from a boiler or boilers. Water is conducted to the 
apparatus through a tube from the exterior of the the steam 
passing through the injector carries the water with it at an increased 
velocity, and injects it below the water line, this coming in contact with 
the aeueter water, meets with resistance, whereby motion is given to the 
vesse 





Class 3.—FABRICS. 

Including Machinery and Mechanical yy connected with 
Preparing, Manufacturing, Dyeing, inting, and Dressing 
Fabrics, &c. 

3106. H. Boorn, Lancashire, “‘ Looms for weaving.”—Dated 22nd October, 

1872. 
This invention applies to the apparatus for working the healds or 
harness in looms, and is intended to dispense with the use of the jacks or 
levers at the top of the loom and also with the rollers or straps. To the 





1872. 
This invention relates to improved means and apparatus whereby the 
proprietors of public conveyances (such as omnibuses, st boats, or 


other vessels or conveyances) can furnish the conductors of such convey- 
ances with an apparatus which contains tickets or tokens to be given to 
each passenger on entering (or afterwards) the public conveyance, which 
ticket or token is to be given up to the conductor on leaving the vehicle, 
by which he will see what section or part of the road he, the passenger, 
entered, who pays his fare accordingly. Another part of these improve- 
ments consists in arranging a series of chambers containing tickets re- 
presenting the separate values of each section of a journey, and at the 
commencement of a journey. As each passenger enters the conveyance, 
the conductor withdraws a ticket from the first of the series of compart 
ments and gives it to the passenger, who returns it to the conductor on 
leaviny the vehicle, by which he secs what the passenger has tu pay, and 
then drops the ticket into a receptacle combined with the apparatus 
The compartments containing the tickets and the receptacles for re 
ceiving them from the passengers may be arranged in a circle, so as to 
rotate or otherwise as desired. 

3097. R. Vareta, London, “ Apparatus for propelling vessels.”— Dated 19th 

October, 1872. 

This provisional specification describes apparatus for propelling vessels 
and working pumps, in which lazy tongs are used to increase the stroke 
of the piston ; and other improvements in propelling vessels, the hori- 
zontal pressure of water entering freely into a case being employed and 
its pressure utilised, always in a forward or backward direction whilst 
the piston moves to and fro. 

3105. J. Exrwisrcte, Lancashire, “ Signal sor vail ways.”—Dated 21st October, 








The use of self-acting signal for denoting that a train is between two 
given points, said signal consisting of an ordinary signal standard 
carrying two arms, pivotted to the standard, and carrying two disc 
signals. To one end of one of the arms is secured a projecting finger, 
carried or operated by the passing engine, bears, pushing aside the finger 
on the signal arms and bringing the same outwards, where they are 
securely held by a catch, and thus the line is “‘ blocked ” against another 
train until the finger on the engine acting on a pendent finger, placed at 
any convenient distance from and connected by chains or otherwise to the 
catch holding the signal arms and releasing them, ‘* unblocking” the 
line for the passage of another engine or train. 
$112. E. S. Evtanp aad J. B. Warren, Bristol, “ Railways.”—Dated 22ad 

October, 1872. 

The features of novelty of this invention consists in an improved 
manner of admitting compressed air fiom the fixed tube into the movable 
air vessel or container and locoraotive cylinders connected therewith. 
Also in applying wheels under the rails as well as on the surface thereof 
for increasing the bite on the rails. 
$114. H. Bezer and A. Mitiar, Kent, “ Registering apparatus.”—Dated 

22nd October, 1872. 

An clectro-magnet is attached to a battery, and above the magnet is 
a spring hammer with a spiked wheel at the end of it, which when an 
electric current is passed through the magnet brings the hammer down 
and the spiked wheel on to a strip of moving paper and so registers a 
line of small holes on the paper as long as the current holds the hammer 
on the magnet. 
$118. J. C. Fexy, London, “ Rendering invisible the exhaust steain of loco- 

motives and other engines.”— Dated 22nd October, 1872.. 

This invention consists in distributing or dividing the exhaust steam 
and mixing the same with the heated gases produced in the furnace, so 
that its heat and admixture with these gases will prevent the condensa- 
tion until it has been dispersed in the atmosphere, and therefore the 
condensation takes place imperceptibly and without the formation of a 
dense cloud or body of vapour immediately over the engine. For carrying 
the said invention into practice in a locomotive engine the inventor uses 
a very simple apparatus which may be modified in several ways. 

3147. E. Coo, Portsmouth, “ leating apperatus.”"—Dated 2ith Octover, 
1872. 

Making the apparatus intended for heating water in its passage from 
the tank to the boiler more simple and direct in its action ; also in so 
arranging such apparatus that the water may be more quickly and econo- 
mically heated, and cause greater saving of fuel than heretofore. 





2150. R. Grover, jan., Stratford, “* Lubricating in railway, tramway, and 
similar acle-boces.”—Dated 24th October, 1872. 

A flexible liquid-proof band is passed round the axle, one edge being 
secured upon the back of the box and the other upon a metal rim-plate 
encircling the axle. This rim-plate has a true surface outside pressed 
against a corresponding surface upon a flange fixed around the axle or 
upon the wheel-boss. The pressure is maintained by springs bearing 
from a loose collar, which works against a fixed one upon the axle. A 
suitable projection from the loose collar brought into contact with the box 
or its fittings serves to secure the rim-plate, springs, loose collar, and band 
steady during the revolution of the wheel, 

2166. G. Epwarps, London, *‘Cabs and other vehicles or carriages.”—Dated 
25th October, 1872. 

First, raising and lowering and counterbalancing the heads and other 
parts of cabs and carriages made of sheet iron without framing, and 
fixing them in any required position by means of a screw and revolving 
nut, or by a cord and wheel to wind the cord on itself, the wheel being 
worked by a screw pinion with spiral springs to counterbalance the 
movable part of the carriage. Secondly, fixing the inside linings of cloth, 
canvas, felt, or paper with marine glue, and japanning or enamelling the 
outsides of cabs. Thirdly, simplifying the construction of the fore- 
carriage by the use of a vertical bolt as a turning centre, such bolt being 
either fixed to the carriage and turning in bearings on the axle, or fix 
to the axle and turning in bearings connected with the carriage. This 
vertical bolt serves also to truss the axle and front under framing of the 
cab. Fourthly, fixing spring spokes to axle-boxes and to the tires of 
wheels hy fitting them into grooves and fixing them with screws and nuts. 
Also making the tires trough-shaped in section, and inserting wood and 
bituminous iaaterial to project outwar's and form the bearing surface on 
the road. 

3170. J. W. Jovee, Burford, Salop, ‘‘ Counteracting sea motion in vessels.” 
—Dated 25th Vctober, 1372. 

This invention consists in the arrangement and employment of certain 
apparatus whereby a platform (on which the persons wishing to avail 
themselves of the advantages afforded place themselves) being always 
maintained at a dead level. The platform is suspended from a frame- 
work, placed “amidship,” by means of ropes or chains which pasa over 
suitable pulleys and drums, and are acted upon by hydraulic presses, 
whereby the platform may be raised or lowered vertically inexact contra- 
motion to the vertical rising ov falling of the waves. 

2172. J. Sraniey, London, “ Wheeled vehicles.”— Dated 25th October, 1872. 

This invention consists in the peculiar construction of wheel whereby 
a portion of the weight of the load assists in the traction or propulsion of 
the vehicle. The wheel is constructed with spokes as usual, but around 
the felloethe patentee applies a number of shoes or segments fitted to slide 
therein, which bear on the ground iu succession. Each segment projects 
inside the felloe, where it is connected to a radial rod whose other end 
bears against a cushion fixed to the hub, and to this rod a chain or wire 
is connected, which passes under a sheave fitted to the adjoining and 
succeeding spokes on the forward or advancing side of the wheel, said 
chain being then attached to its periphery. On the rear face of the 
segment is an inclined plane which bears against the extremity of a 
curved rod fitted to slide in guides whose other end bears against the 
adjoining or another spoke on the rear or after side of the wheel. The 
sliding movement of the sections or shoes by being thus transmitted 
through the said connections to different parts of the wheelas ists in the 
propulsion of the vehicle. 
$177. J. C. Mrwpury, London, “‘ Railway signal apparatus. 

ertion.— Dated 26th October, 1872. 

This invention relates to means of working signal discs, whereby the 
dises are moved into the “danger” position by the pavsing train, and 
reroain in that position until returned to “all clear” by the signalman ; 
thus any neglect on the signalman’s part could have no effect beyond 
needlessly stopping a train. The first wheel of the train bears on a 
pedal an lifts a lever which had previously held the dise at ‘‘all clear.” 
The lifting of the lever releases the disc and allows it to be pulled to 
“d x” by a counterweight There is an arrangement for preventing 
the following wheels of the train acting on the pedal, The dise is after- 
wards returned to “all clear” with the aid of a chain worked by the 
signalman’s lever, 

2618. J. H. Boppy and J. R. Picxrrine, Leeds, “ Propelling ships.”— 
Dated 2nd December, 1 


Au apparatus of similar construction to the ‘‘ Giffard injector” is used, 








—A communi- 





top of the loom the inventor fixes asuitable bracket, and from this bracket 
he F the top shafts of the healds by means of coiled or other 
suitable springs and cores. The bottom shafts of the healds are connected 
by cords to the treadles below, which are depressed in the requisite 
order, according to the pattern of the cloth to be woven, by means of 
tappets or other known contrivances. 
3119. W. R. Lane, London, “ Top-rolls for spinning machinery.” 
munication.— Dated 22nd October, 1872. 
This invention consists in a novel covering for top-rolls to be used either 
as an exterivr drawing surface or as a foundation for the leather coveriny 
rdinarily ied; it is composed of granulated wood, the particles of 
which ate united with a suitable adhesive substance, and which may either 
be applied in sheets to the roll or may be moulded thereon. 
3152. J. Guover, Bradyort, “ Apparatus for spinning &c."—Dated 23rd 


"—A com- 





working up and down on the spindles, and in placing the bobbins on the 
spindle tops. The flyers are fixed in the flanges of the wharles and made 
straight ; the spindles are made larger in diameter in the travelling parts 
of the wharles and smaller in the top ends receiving the bobbins than 
those in present use. On the top ends of the spindles are placed brass or 
metal tubes having flanges at the bottom ends, and working on loose 
washers fitted between the large and thin parts of the spindles to get the 
necessary drag ; the bobbins are placed on these brass or metal tubes and 
are stationary. The bobbins can be placed on the spindle tops, doing 
away with the brass and metal tubes. The wharles may be stationary, 
the spindles and bobbins moving up and down. 

3135. J. Cranrrer, Liversedge, York, ** Winding weft on the pina of shuttles 

of looms for weaving "—Dated 23rd October, 1872. 

The inventor employs a winding frame baving a number of revolving 
spindles, the top of each spindle being recessed to receive the point of the 
shuttle pin, which is thus caused to revolve, and « conical cap or cup 
directs the weft when being wound on the shuttle pin. A weight on the 
end of a stud or spindle passed through an upper rail bears on the top of 
the shuttle pin for the purpose of steadying and holding the same in 
position. Other arrangements for revolving and steadying the shuttle 
pin whilst being filled with weft are described. 

3139. & C. Lisrer, Bradford’, “Combing machines."—Dated 23rd October, 








This provisional specification describes improvements on No, 2832 in 
the year 1859. The First improvement consists in arranging a series of 
fine segmental combs so that they shall be inserted into the projecting 
fibres close to the teeth of the feed comb just before the drawing rollers 
draw out the fibres; Secondly, a groove is cut in the head of the comb 
into which the nip is made to fit; Thirdly, when segmental combs are 
used they are made to rise and fall by inclines; Fourthly and Fifthly, 
arrangements of combing machines where the ends of the fibres project 
through the teeth of a circular feed comb ; Sixthly, employing a circular 
nip to draw out the fibres projecting from the circular comb and place 
them ona travelling endless comb from which they are drawn ; Seventhly, 
placing the nipping plate external of the teeth, and when the fibres have 
been sufficiently cleaned insert a segmental or other com). 

3145. T. J. Sura, London, “‘ Forming threads, dc.” 
Dated 24th October, 1872. 

This relates, Firstly, to a new or improved means of forming multiple 
thrown threads composed either of a first eimple throwing, which is 
enveloped by means of a twisting machine, with an additional throwing 
of a meshed substance, ribbon, or thread crossing the first thrown thread 
diagonally in opposite directions or in the same direction in a longer 
helix or spiral, or by drawing and throwing together in the mechanism 
two preparations or ribbons of different colours or shades, or different 
filamentous matters, in order to constitute the first thrown thread ; this 
simple thread is transformed into a multiple throwing by covering it also 
by means of the twister with a third ribbon or mesh in helices crossed 
diagonally or in the sume direction, but more elongated than in the first 
throwing. Sccoudly, tothe production by means of these multiple thrown 
threads of fabrics, which come from the weaving operation with peculiar 
effects, having a speckled, mottled, dotted, or chiné appearance, which 
results from the composition of the dyed thrown threads. Thirdly, to 
the manufacture of undyed fabrics, by weaving with multiple undyed 
thrown threads composed of filamentous materials of different natures, 
the fabrics being afterwards dyed in the piece with regular chiné or 
dotted effects, which result from the employu:ent of ditferent tilamentona 
matters, which produce themselves in contrasting colours upon the 
crossed twists in an opposite direction, or in the same direction with a 
more elongated spiral. 


3171. J. H. Jounson, London, “ Ginning colton.”—A co 
25th October, 1872. 

This invention relates to an improved rotary agitator and beaters for 
cotton gins, and consists in constructing a retary agitator of a number of 
flat teeth made of iron or other suitable metal, and of a kuee shape at 
the end, or with plain ends as the case may be = ‘These teeth are titted on 
edgeways, or riveted on to pieces or strips of metal of about, say, 40in. 
long, more or less, as the case may be, according to circumstances, which 
pieces or strips with the teeth are afterwards fixed to a metal spindle in 
different rows, thus forming the set of the above-mentioned teeth st 
right angles and bevelling off in opposite directions or angles The 
spindle consists of a square body round at the ends, so as to admit pulleys 
or drums in order to drive the same. It may also in some cases he made 
of pentagon, hexagon, octagon, or cylindrical form so as to facilitate the 
attaching of a greater number of the above-mentioned pieces or strips 
with teeth, as may be required for the purpose of ginning different 
varieties of kuppas or cottons of India or elsewhere, One of the improved 
forms of beaters for cotton gins consist of an arrangement of discs fixed 
on a spindle, and having pieces or strips of plates attached thereto. These 
plates are bent to the form of portions or segments of a circle. They are 
also slotted, so as to leave in them a series of openings of the form of 
parallelograms, such openings being made diagonally, or right and left 
diagonally, or triangularly, and mnxy also be made rectangularly The 
said slotted plates are fitted or fixed on to the above-mentioned dises, 
with their openings directed right and left, and at a certain distance 
apart in different rows, and in a straight or direct line, thus forming a 
superficial cylinder. The plates may be about 40in. long, and will in 
some cases be made longer or shorter, in order to facilitate the manufac- 
turing: and usage of the same. The spindle carrying the dises is com 
posed of a square body, and is round at both ends to receive pulleys or 
drums for driving them. Another modification of beater for cotton ying 
comprises an arrangement of knee-shaped or plain-ended knives or 
beaters. These knives or beaters are fitted or riveted edgeways at right 
augles on to picces or strips of iron of about 40in. long, more or less, as 
the case may be, according to circumstances, which pieces or strips 
carrying the suid knives or beaters are afterwards fixed to a square, 
hexagonal, or other flat-sided spindle made roundat the ends, the knives 
or beaters being at right angles to the axis of the spindle in different 
rows, and in straight or direct lines. The fixing of these knives or beaters 
on to the sides of the spindles is so arranged that each alternate knife or 
beater shall be in the same plane—that is to say, that no two successive 
knives round the spindle shall follow in the same path, 

3301. F. H. Wier, Chemnitz, Sexoay, ** Power looms.” — Dated Tth 
November, 18 

This invention relates to improvements in the constraction of, and 
mechanism for, actuating various parts of Jacquard power looms, having 
reference chiefly to the form and movement of the Jacquard weights, 
the arrangement and action of several pattern surfaces, regulating hooks 
and gearing for workiay revolving shattle boxes, mectianisim for wor king 
the shuttles and for clearing louse weft threads, shields, and thread- 
feelers for stopping the machine in case of entanglement of the <huttle or 
fracture of threads, and means of giving the warp the required tension 
These improvements are only to be understoud on reference to the craw 
ings accompanying the specification. 
14u4. J. Hetonissox and J. Hottmoworrn, Dobcrass, Yorkshire 

“ Picking arms caplozed in lowms Jor weaving.”— dated Prd April, 
1872. 

The inventors mike picking arm; of a flexible nature of wire cuiled 

jnto a spiral form similar to ordinary spiral springs. 


A coumunication.— 
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Class 4—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Millis, dc, 
$151. J, MoLennan, Golspie, Sutheriandshire, N.B., “ Steam ploughs.”— 
ted 24th October, 1872 
This invention consists p the gpplication and use to and in steam 
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ploughs of :—First, a revol 


fH! 
i 
a 


plough to regulate he depth of ploughing. Thirdly, a nave or barrel for 
on g the revolving eaten om or steam plough protector and coulter 
combined, with all the gearing in connection therewith. Fourthly, a) 
ances for steering the plough on the pull or windlass rope. Fifthly, s' 
pew. Aad for regulating | balancing the —- Sixthly, a peculiar 
board, which is so constructed as to turn over a large furrow in 
rough ground. Seventhly, a peculiar wean grubber. 
3169. T. Perkins, Seeag Hertford, “‘ Straw, hay, and corn elevators,”— 
Dated 25th October 2. 

The object of this To ection is to provide convenient means for raising 
the hopper end of the elevator as the height of the stack increases, so 
that without unduly increasing the inclination of the trough a baer 
stack may be reached. Also at She time of raising the hi — end of the 
trough, it is moved forwards towards the stack in order to keep the 
— or delivery end of the trough more nearly over the centre of the 
Stack, 





Class 5.—BUILDING. 
Including Brick and Tile Maehines, Bricks, Tiles, Drain Pupes, 
and House Fittings, Warming, Ventilating, dc. 
3091. A. McoN. Greica, London, ‘‘ Water-closets and drains.”—Dated 19th 
October, 1872 

The trap is constructed of earthenware glazed inside, of a section 
adapted to receive and a large quantity of water, and formed with a 
partition extending from the top nearly to the bottom of the trap, so as 
to have its outlet well covered by the body of water, thereby preventing 
the return of soil or the escape of sewer gas into the pipe or — part of 
the trap. Also a ventilating pipe is applied at the back of the partition, 
and at a higher level than its outlet, in order to carry upwards and dis- 
charge at the top of the building foul air or sewer gas. 
$110. 8. S. AnpeRson, Bishop Auckland, Durham, “ Bricks, &c.”—Dated 

22nd October, 1872. 

First, a new ‘mode of compressing the bricks, &c., as they leave the 
brick machine, by which they are made more solid and have a very 
smvoth and fine face. The apparatus is a steam press containing a press 
box, into which the bricks as they leave the i 
adie or plunger connected with and actuated by the piston rod ‘of a steam 
cylinder. Secondly, an improved die, which is heated and lubricated 
by steam. A lining is fitted inside the die, between which and the inner 
sides of the die steam is admitted through small ny fitted with 
regulating taps. The steam is allowed to escape in small Ly from each 
corner of the lining into the die, whereby it is lubricated and heated, and 
the bricks or tiles are warmed as they pass through the die, and when 
finished are more smooth and glassy on their pom and more easily 
dried, than if made in a die of any of the kinds hitherto in use. 





3115, J. MeDowatp, Glasgow, “Artijicial stone.”-—Dated 22nd October, 1872. 

The feature of novelty which constitutes this invention is, the 
commingling of sand, gravel, or broken chips or flakes of stone or other 
material with cement, and forming the same into blocks for building 


purposes, 
3127, J. G. Cameron, and B. T. Smiru, Yorkshire, “ Water-closets.”—Dated 
23rd October, 1872. 

This invention relates principally to the constructing of a water-closet 
with a simple form of main discharge valve, which is in the form of a 
hollow cylindrical drum, spe with its axis horizontal in a cylindrical 
casing attached to the bottom of the closet basin, and having the discharge 
pipe attached to its bottom. A single opening is — in the circum- 
ferential part of the valve drum, and when this openi rn 
the contents of the basin descending to the drum, whilst on the drum 
being turned through half a circle the opening will become undermost, 
—_ the contents of the drum will pass into the disc passage 
»clow, 

3138, Russeii, London, ‘ Stoves, fire-baskets, dc.”—Dated 23rd October, 
1872. 

The inventor mounts a fire-basket consisting of an open grating on all 
or some of its sides, provided with a removable cover or covers, on pivots 
in a stove, so that it may be easily reversed, the object being to ensure a 
more perfect combustion when the fire is burnt downwards. In open 
fireplaces he mounts the basket so that it may be drawn out into the 
room. For cooking ranges he prefers to mount the basket in a frame 
carried on an arm pivoted to the front of the hearth, so that when swung 
out the heat from all four sides may be used for roasting purposes, or it 
may be swung beneath the oven or hot plate. 

3140. W. WaLkerR, Walmgate, York, * Stoves.”—Dated 23rd October, 1872. 

This provisional specification describes placing a casting at the back of 
an ordinary fire-grate in such a manner that the space occupied by 
~ ~— is reduced, whilst the extent of burning fuel visible is not 
reduced, 





3144. J. C. Browne, and M. Davenport Londoa, Hampton Wick, Middlesex, 
“* Structures for the safe storage of petroleum, d&c.”—Dated 24th October, 
1872 

Double walls are built with spaces between them ; the inside of the 


inner wall is partitioned off into floors for the storage. ” The same arrange- 

ment is provided for ships, the walls being preferably of iron. Any ex- 

plosion occurring would be directly upwards, and not sideways. 

1154. R. Knorr, Bolton, Lancashire, “‘ Protecting walls and other erections of 
brick, stone, iron, and wood from moisture.” —Dated 24th October, 1872. 

This invention consists in the use of glue or similar substances and a 
salt, as bi-chromate of potash, to render it insoluble. 

4156. G. Go_psmirH and J. DiLkes, Leicester, ‘‘ Roasting, baking, or cooking 
by gas.” —Dated 24th October, 1872. 

This invention has for its object the more convenient and economical 
method of preparing food than that generally practised, and is specially 
adapted for roasting coffee. The —— sists of a 
chamber, in which a burner suitable for burning a mixture hom and air 
is placed. On the top of the chamber a cylinder containing the material 
to be roasted or prepared is made to revolve by hand or other convenient 
power. The upper part of the cylinder and top of the case are closed in 
by a cover. The act of closing the cover puts pressure upon a lever, which 
opens a valve in connection with the burner, and allows a sufficient 
quantity of gas to pass thereto to maintain the requisite heat. When the 
cover is raised a spring closes the valve so pe A that only just enough 
gas can pass to the burner to keep the flame alight. The quantity of gas 
ar when the apparatus is not in actual operation is thus materially 
reducec 
$157. J. H. Atpripce, Southampton, ‘* Improvements in water-closets, 

dry-closets, and privies.”—Dated 24th October, 1872. 

The objects ‘of this invention are to ventilate water and dry closets, 
and privies, and to prevent foul gases from escaping therefrom into 
houses. For these purposes the lid of the closet is made (b; means of 
india-rubber packing) to fit air-tight on the seat, and a pipe is applied to 
the said lid, one end of which pipe opens into the pan of the closet, the 
other end being connected by a hinge joint at the hinge of the to 
another pipe opening into the outer air, the said joint being so constructed 
as to shut off communication when the lid is open. Where the invention 
is applied to water-closets, the handle, by means of which the pan is 
—* is so arranged as to prevent it from being raised , until the lid 
is shut. 
$168. C. C. Caper, Wansted, Essex, ‘‘ Stench trap for sewers, &c.”—Dated 

25th October, 1872. 

A trough for containing a fluid disinfectant adapted to absorb or neu- 
tralise noxious gases is covered by a dome fitted to the trough in such a 
manner us to leave a small space all round for the escape of the purified 
yas or gases, the limited area of the outlet for the purified gas at the 
—— the trough allowing but a small space for the evaporation of the 
fluid. 





Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, de. 


2181. W. Brookes, London, “ Breech-loading ordnance.”—A communication 
—Dated 26th October, 1872. 

The invention relates to the use of a screw with a thread of variable 
pee. and a stud or follower to act therewith in moving the plug or 
vreech piece of breech-loading guns, and the application thereof to other 
purposes, 

3188. W. Hare, Lower Norwood, Surrey, ‘‘ Rockets for carrying lines to 
stranded vessels.” —Dated 26th October, 1872. 

This provisional specification describes the adaptation of rockets 
similar to the Hale’s war rockets to the purpose of carrying a line to 
stranded ships, and a carriage for firing the rockets is also described. 





Class '7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, anufacture of Dress, &c. 

8102. J. Dawson, jun., Sheffield, ‘‘ Table cutlery.”— Dated 21st October, 1872. 

This invention relates to asimple and easy method of at handles 
to the blades of table and other knives and forks, Megs hoe i such — 4 
may be easily removed from the handles for the ae ¢ 
For this purpose a short length of metal tube itted into the oie nah os or 
handle, which tube may be of any desired section to suit the form of the 





tune of Gee Mado sais fo to he Rented Sante. The blade is held 


securely in the handle either ones Be* as to actasa 

cullciently sheeng ¢0 tthe ‘blade fn is handle ot 

from drawn ou coo 4. Law. of resistance. 

reir pres split ee Pos ae 
e 

poe Bp Foyt — 


without pF or lial 
become worn or injured new ones a Se ea 
kept in stock the handles may be kept in order to preserve their 
colour, which is impracticable where the es are permanently fixed to 
the handles, and the handles by this mode of fastening are not defaced by 


pins or through tangs. 
pomy Stafford, “‘ Jewellery, shades for lamps, 


3129. W. H. Goss, Stoke-u; 
"—Dated 23rd Oc , 187: 

This invention consista in moul or fashioning the said articles in 
dies or matrices of steel or other metal or alloy, one of the dies 
fixed on the bed of a press and the other carried by the bolt or pl 
the press. The ceramic materials to be moulded or fashioned may ther 
be used in a dry state or in a plastic state. the articles have been 
fashioned by metallic dies an yen eee Se 
p Rd ornamental design of the article is very 

accurately rendered, and ornaments or too delicate to be satis- 
factorily made by the ordinary process may be made by the use of this 
invention. 
3143. A, V. New London, “‘ Sewing machines."—A communication.— 
Dated 23rd October, 1872. 

This invention is more especially designed for lock stitch or double 
thread machines, and consists in a double-nosed shuttle, arran; 
reciprocate in a straight path at right angles to the feed of the fab 
3159. E. L. Parker, Birmingham, “‘ Braces, belts, bands, dc. ”»—Dated 

24th October, 1872. 

This invention consists in connecting t and di g from 
one another the eo of which the oat fasteni i, by 
Latter one part with a slotted plate and elastic took @ and the other 

with acrosshead. The slots in the plate have the general fi, —— of 
thet letter T divided down its middle by a = and the cross h has a 
slot in its middle to fit upon the dividing bar of the slots. To connect 
the a of the fastening ther, the crosshead on one part is in- 
troduced into the cross slots of the other part and d 80 as to 
engage the crosshead with the back of the slotted - and with the 
hook. at the bottom of the said plate. To disconnect the parts, the cross 
head is lifted from the hook and brought opposite the cross slots of the 
slotted plate and withdrawn through the said cross slots. 
3162. W. Hircuin, Birmingham, “ Roller blind ends.”—Dated 25th October, 


ity of ——— removal. 
easily substituted: When 











1872, 

The novelty of this invention consists in uniting the discs generally 
used for blind roller ends by means of a combined axis and shank, either 
tapered as a nail or screwed, by which the said discs are united ther 
and secured to the blind-roller, and roller blind ends formed of non- 


metallic material may be applied in the same manner. 
$227. VE ag Ipsley, Warwickshire, “‘ Polishing needles.”—Dated 31st 
Oct 187: 

This invention consists essentially of a series of of BF gop 
rollers, combined with a series of pairs of feeding ro ae, ae 
Feng rollers being situated between two pairs of feeding aaa The 

uoaing rollers are driven at a slow speed, and the polishing rollers at a 
The feeding rollers, besides a slow rotary motion, have a 
siding motion parallel to their axes communicated to them, the upper 
roller of each pair sliding in one direction, and the lower roller of each 
= sliding in the opposite direction. By means of the sli coe of 
he feeding rollers, the needles being fed to the polishing rollers, have a 
rolling motion given to them, or are rotated on their axes, and every 
Polishing of them thereb: az tones in succession under the operation of the 
polishing rollers. e needles are fed between the first of fi 
rollers, and are carried between the several pairs of — rollers, an 
rotated by the operation of the alternate pairs of feeding rollers, The 
needles are thus polished, the ane ys needles passing es the end 
pair of feeding rollers being received in a suitable receptacle. 
256. T. WALKER, Birmingham, “‘ Fastenings for scarfs, d&c.’—Dated 2nd 
November, 1872. 

This yoy refers to fastenings made in two parts, namely, of a box 
fixed to the scarf, tie, or cravat, and a spring catch or tongue fixed to 
the end of the neck band, the two parts being connected together by a 
stud on the spring catch, snapping intoa pre Reser ms hole in the edge of 
the top plate of the box. According to this invention a square or rectan- 
gular projection is made in the middle of the spring catch, and a hole of 
a corresponding figure is made in the middle of the top plate of the box 
for vouling the said projection. La 5. ee ing is more durable and is 
also more secure t the o eho hook by which the 
length of the neck ge is adjusted t ro to its plate without 
soldering. The box is made from two plates fasten: er out 
solder by forming on the said plates ears or lips, which are closed by 

closing tools upon the respective plates. Or the box is made of one piece 
of sheet metal by raising tools and pressure. 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, ée. 


3057. J. J. SHEDLOCK, London, * a gasesand vapours for heating 
and illuminating purposes.”—Dated 16th October, 1872. 
An apparatus for producing light and heat by the combustion of hydro- 
carbon gases and vapours in combination with atmospheric air. 
3060. J. W. France, Brockholes, Yorkshire, ‘Combustion of fuel.”—Dated 
17th October, 1872. 
This invention consists in the employment of a screw fan to increase 
the draught in steam boiler furnaces, and in returning to the furnaces 
the black smoke generated after the said furnaces have been fired. 


3064. J. T. Dann, London, “ Production of heat.”—A communication. 
Dated 17th October, 1872. 

Hydrocarburet is mixed with steam in an _— of nliar con- 
— and the carburetted steam applied to the heating den me or more 
vessels 
3067. W. Morcan-Brown, London, See Sor preserving wood, &c.” 

—A communication.— Dated 17th October, 1872. 

This invention is for a composition for preserving wood, metal, stone, 
brick, paper, textile, and felted fabrics e, and cables, and is 
composed of gas tar, marl, acetate of lead, alum, and sulphate of 











with arsenic ——- known as the “‘melt,” in such a manner as that 
arsenious and the arsenic acids contained in the solution of the 
melt shall be obtained in an available condition, and not as hitherto as a 
com: of lime pees t little, if any, commercial value ; and it 
in adding to , the solution of, th gt nm melt such an amount of 
ia or of A ne Sh te the rosaniline base 
existing in such sol nee os le ph = ahaha se pan 
line. After allowing the base thus liberated to separate from the solu- 
tion, the said solution Cee mony in gm nee distillatory apparatus is 
submitted to the action of hea pyre applying heat externally or 
oe ae the in: jet of or otherwise. The com- 
Fe liberated exam pies ated * —_—— loyed 
» Wi emplo or 
utilised. rman tho on ution 
may be ae iy baa crystallisation or 
otherwise. In this manner the arsenious ond, yi be recovered 
in a condition capable of being reconverted into arsenic acid "as 


is well understood. Any arsenic acid which has not been previously 
separated by Pa eae | as arseniate of rosaniline, will be found to 
be d in the residual solution after having effected the decomposi- 
tion of the solution of arsenite of ammonia b = “Wabaus of ‘heat, 
and such arsenic acid or arseniate of ammo: be separated either 
by evaporation or by evaporation and cry: 

3099. E. Boves, Thornton Heath, Surrey, * aoe fala cooling coffee, dec.” 

—Dated 12th October, 1872. 

For this purpose the roasting and cooling apparatus is arranged in a 
single frame, with the roasting cylinder above the cooling apparatus, so 
that when the material is roasted it may be into the cooling 

apparatus without the necessity of removing the roasting cylinder from 
one place to another as heretofore. In the centre of the cylinder is 
an “air burner,” by which a combination of gas and air is em- 





plo: to ansiet in —— the cylinder and its contents, and on the 
underside are arranged burners of a similar character to apply heat to the 
exterior of the cylinder. 


3101. W. R. Lake, London, ‘‘ Manufacturing ements cA pyroxyline or 
gun-cotton.”—A communication. — Dated 21st October, 1 

This invention relates to the conversion and pt Neri of pyroxy- 
line or soluble cotton into a solid (which is herein denominated * cellu- 
loid ”) in acco a general process described in the specification 
of letters ye dated April 18th, 1871, No. — to which letters patent 
reference is here made for a full description of "the said process. This 
invention consists in the method or process of drying the prepared mix- 


ture of soluble cotton and cam: gum ; in the process of manufacturing 
celluloid ; in the process of ving or transforming pyroxyline ; in 
the arrangement of a cold water-jacket around the upper portion or re- 


ceiving end of the heated conve’ cylinder ; in the combination with 
a converting cylinder provided with a cold water-jacket, of a steam, or 
hot hang © in the ent with the cold water-jacket of the 

a of the hydraulic engine; in the arrangement with the up- 
ee pro; piston-rod of the hydraulic engine and the supply and 
the esca; = of two three-way cocks ; in the arrangement in 
the disc: end of the converting cylinder of a central heating and dis- 

tributing core; and in the com tion with the hydraulic engine, 
. — cylinder, and celluloid discharge pipe of a mould and hydrau- 
ic clamp. 
$013. R. F. Farrurge, London, “ Extraction of nitrate of soda from crude 
nitrate earth stone usually called caléche.”—Dated 2\st October, 1872. 

The invention consists in constructing and mounting the bodies of the 
wagons in which the caléche is contained in such manner that they can 
be rotated when inside — closed boiler or cachucho in which the boiling 
or dissolution takes ; also in a mode of imparting rotary motion to 
the wagon bodies when 8 the cachucho. 

3108. J. PeEsies, Perth, N.B., “ llluminating gas.”—Dated 22nd October, 
1872. 

The featureof novelty which constitutes this invention is the placing of 
compressed gas into a suitable vessel, which vessel is connected to a gas- 
holder by suitable pipes, these having cocks or valves to regulate the 
adi ion of gas from the vessel into the gasholder, where it expands 
and is rendered suitable for burning, this method being specially 
applicable for supplying gas to localities at a distance from gasworks. 


$116. O. E. Pout, Lover, “ Apparatus employed in the manufacture of 
salt.” —Da: 72. 


ted , 18 
The object of this invention is to produce salt in a merchantable condi- 
tion at less For that the inventor proceeds as follows :— 
First, as means for economising fuel he arranges ordinary or convenient 
evaporating pans, one op the top of or over the other, and pass the flames, 
heating gases, a of combustion over the brine at the lower pan, 

e under the bottom of the top pan. Doors are pro- 
vided for withdra’ the salt from the bottom pan. Series of double 
pans may be used, and the flames, heating gases, or products of combus- 
tion and steam led over the brine. Second! y, a8 means for providing a 
cheap and durable cover for evaporating pans he constructs such covers 
of a combination of wood or other suitable material and lead, lead being 
used to line the wood or other material forming the frame. 


3128. D. Jones, may. P. Wyatt, London, “ Hot air, &c., baths.”~ Dated 
28rd Oc 


, 187: 

This invention oy for its object improved arrangements of apparatus 
for the com and others requiring hot air, vapour, 
shower, or medicated baths for curative and other purposes. For this 

uUTpose & mattress or other elastic surface is supported upon a 
aa = or castors, in an inclined position, for the patient to 

whilst subjected to the bathing process. A cover is hinged 

ae one ai of the frame “a it may be separate eo by which the 
tient’s Tage A is covered over, and thus enclosed in a chamber, except the 
Bead. The upper end of the cover is closed in by an apron, waterproof, 
or other fabric, up to the neck of the patient to prevent the escape of 
heat. Hot air is admitted from a gas burner or otherwise. In the chamber 
@ vessel con’ water for producing vapour, with a compartment to 
contain chemicals when wae ety is placed. Over the apparatus a vessel 
for water is sus the water flows therefrom through a valve 
and flexible pipe to ~~ top of the cover, and through a -— ipe 
or ae | on to the patient, thus acting as a shower bath. Electrical, 
tic apparatus or appliances may be arranged in com- 


and at the same 








3080. H, BerHett, London, “* Treatment it of beer.” —Dated 18th October, 1872. 
This invention ‘in the d use of carbonates of potash 

and carbonates of ammonia in the treatment of beer in order to preserve 

it or prevent it becoming acid, and also to remove acidity from sour beer. 

3094. E. C. NicHotson, Herne Hill, Surrey, “Colours for dyeing and 
In the production of colours from “aniline it is the 

employ what is known as arsenic acid, which, ——S 

this invention relates to the substitution for arsenic tte ea in, and Stor the 
roduction of colours from, acid, 





printing.” —Dated 19th October, 18 72. 
ented with i with anitin aniline, 
produces colouring matters, which have as their base 


of a te! 
mixture or combination, the desired colouring matters are produced. In 
carrying out this invention take about three parts reetncth or 
cial e, such as is now pamper me ere S ss 

aniline dyes, and the inventor adds thereto 


nitric acid of about the specific ity 1420, (90. anda ut one part 
weight of ee acid of abou the specif i vity 1160, the pat 
or combina‘ being contained in a boiler or suitable vessel. He 


heats the same to a temperature of from about 350 deg. to about 400 deg. 
Fah., until the conversion of the uniline and the com of aniline 
unto the desired colouring matters is effi 
tained occasionally testing the contents of th 
has men the temperature of about 350 deg. to about 400 
as he finds that the mp ee of such an elevated tempera 
ent of a lower tem: 5 
for example, as a temperature - about 212 a Fah., or the temperature 
of boiling water. Having effected the d result the contents of the 
boiler or other suitable vessel are removed and the colouring matters ex- 
pet na eS ee ee eet and the 
colouring matt us separated may lint direct or ma: 
be subjected ms Sow to purification, or the base, vi. ros may be separated 
therefrom by means of an a well under- 





stood. lie ‘wishes it to be tnderetood that altho icine 
with which he has obtained good results he does not limit 
imself to such, as they may be modified. 


3095. i P. Price, London, “ Dyeing and printing.”—Dated 19th October 
1 
In the production of whet fo tne 0 red aniline dyes from aniline, 
heat together a mixture of 


the method generally adopted is to e, oF 
that su tans wha te known as commercial aniline, and > 
until the desired colours are produced. The result thus is 
nown ically as the ‘‘ melt,” and the subsequent treatment or puri- 
fication of the melt is generally conducted as :—The it is 





bination with the apparatus. Similar ap tus is so arranged as to be 
placed over the patient whilst lying in a 
$142. A. V. Newton, London, “‘ Furnaces for burning sulphwrous ores,”—A 
ye 28rd October, 1872. 
the furnace on which the iron or copper pyrites (reduced 
os aie ble ‘tue) is laid, is formed of bars which are capable of rocking 
These bars are made of such a section that when in 
their normal net tion the the between them will be sufficiently narrow 
to ensure the retention of _— in the grate, a when rocked will open 
spaces for the discharge of 
$153. 8. CHANDLER, sen., te CHANDLER, 


ore that lies next 
un., and “4 Cuamesn, London, 
“ Manufacture of gas.”—Dated 24th , 1872. 

The invention consists in the use of an “angular bridge pipe” in lieu 
of an tt which has long been and known as the “ aitch 
pipe.” The umenas of the invention are—First, a reduction of the 
weight on the hydraulic main ; Secondly, less cost than the old system ; 
fee pneelh n oon See, = for leasing the ascension pipe; Fourthly, a 


3160. ¥ T. Genta, pong “ Medicated and other effervescing mixtures.” 
th October, 1872. 
The thea prepares or makes the mixture up in theform of a lozenge 
by mixing with the effervescing ma‘ a little sugar, , or other 
lutinous substance to give it coherence, and ar it inadry state 
dies. ese lozenges effervesce on being dissolved in the mouth, 
oe. > — London, “ Preserving and curing raw meat.”— Dated 25th 


This invention relates First to methods of preserving and curing meat 
with and without the use of cold air, derived — a vessel submerged in 


water ; Secondly, toa of sali meat and “Eiealy, it in barrels or 
other pac’ in combination with liquid my! ny 4 to a process of 
meat in barrels and tins, from air can be ex- 


and liquid fat oe gee 4 in; Fourthig, to ve A 
air-tight bunkers ond Pith: = spars > rods in the ry ding 
cirengtnen Fifthly, to a process of preparing raw mea 
ficially dried. 
$173. E. a, Brentwood, Essex, ‘‘ Treating earths, d&c.”—Dated 25th 

October, 1872. 
Treating’ ea earths or materials containing oxides by cleansing and 


uch materials, afterwards pulverising them and using the 
product ier polishing purposes, also for cements and as vehicles for 


_ mY MataM, Dumfries, N.B., ‘‘ IUuminating gas,”—Dated 26th October, 
By one yrny comprised in the present invention the difficult; 
using increased heat is J 


met with in ins te 
and part of mouthpiece of the retort to which the exit pipe is 
The exit pipe and mouthpiece are of malleable cast 
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iron, and a trough is formed the manthatocs and seund tho exis vive 2062. A. R. Srocxer, London, “ Infants’ feeding bottles.”—Dated 17th | The less valuable ores are likewise strong, owing chiefly to the 
The ‘ is kept constantly supplied with water. A ant eee ~ great demand there is for them in South Wales 3 and pigs of the 
ment consists in the gas, more particularly when o! from | This inv consists chiefly in constructing and em a dies and | same order, and indeed some good Staffordshire pigs, might have 
cannel or similar rich it has passed through the condensers, tools. some of which the patentee proposes to mace potter's clay | been secured this afternoon at several shillings under quarter-day 
and has conseq' ith its watery and heavy tarry matters, | and and the articles also which he intends to manufacture for , Des ths bncwted f this b : y 
and leading it through a second retort or set of retorts. commercial are also made out of potter's clay or other plastic | Prices. Dut the knowledge of this by consumers did not tempt 
3192. E. P. H. Vavona™ « Gas.”—A communication.—Dated 28th | material, the of which he wishes his invention to refer are the | them to purchase. Finished iron orders were much sought after, 

Pane sang 4, , London, stoppers, unions, and shields for connecting and holding tageties for use | but as the vendors would not give way to nearly the extent that 

. eral use with infants’ f consumers require, scarcely any new trade was reported. 


The object of this invention is the manufacture of gas from “‘ gasoline,” 
by means of a generator divided into two compartments and fitted with 
a hollow shaft, one end of which carries a metallic shell or volute, 
and the other a cylinder of porous material, immersed in the liquid 
hydrocarbon. otion being given by suitable gear to the hollow shaft, 
atmospheric air is forced by the spiral shell into the one compartment, 
through the saturated us naterial in the other, and being thus 
converted into inflammable gas is distributed for use as required. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
3167. T. A. RippatH and W. A. Suérrine, London, ‘‘ Magneto-electric 
power.” —Dated 25th October, 1872. 
The application of per t magnets or soft iron armatures wound 
with wire to railway trains for signalling and other purposes, instead of 
wet batteries as heretofore. When the train or engine moves a current 
of electricity is at command, which can be utilised us desired, or as 
described in this provisional specification. 








Class 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
3013. T. ARCHER, Gateshead-on-Tyne, Durham, “ Pulleys.” — Dated 12th 
October, 1872. 

The pulley is cast in such a manner that the outer surface of the peri- 
phery and the hole in the boss for the axle are chilled and hardened so 
as to dispense with turning or other finishing after casting. This is 
effected by casting the periphery of the pulley in a metal ring, suitably 
formed internally, and casting the hole in the boss on a pin or plug fixed 
in the bottom plate of the mould-box. 

7, R. France, London, “‘ Stoppers for bottles.”—Dated 14th October, 
872. 


This invention consists in closing or stoppering bottles containing 
aérated or gaseous liquids from the interior by means of a stopper of cork 
preferably cut into a spherical form, having a diameter of tent double 
that of the opening of the neck of the bottle. 

3033. E. A. Pontirex and J. Barton, London, “ Waterwaste preventers.” 
~—-Dated 15th October, 1872. 

This provisional specification describes an apparatus beeen am | of a 
chamber with inlet and outlet pipea with valves, which are worked by a 
rocking lever in the chamber. 

3034. J. J. Baranowski and J, Skwarcow, Paris, ‘‘ Capsules on bottles.” 
—Dated 15th October, 1872. 

This machine is for compressing capsules on bottles by means of a cord 
wound round the capsules upon the bottle, but so contrived that each 
coil of the cord is displaced or pushed down the neck of the bottle by the 
succeeding one, and a rubbing or burnishing action given to the capsule 
as it is compressed. 

3037. J. Huacer, Eastbourne, Sussex, and J. A. Huccert, London, “ Horse- 
nails.”— Dated 15th October, 1872. 

According to this provisional specification the nail-rod is rolled on edge 
with recessed rolls; the end thrust of these rolls is taken by a collar on 
the axis of one of them bearing against the Lack of the other. The 
recesses of the rolls are at each‘rotation filled with tar, to make the nail- 
rod leave the recesses, The flanges of the rolls are so formed as to direct 
the nail-rod to the eye of the rolls. In finishing the nail blanks they are 
placed against studs on the surface of a carrying roll, and two-side dies 
entering between the studs lock the roller and squeeze the blank, then 
they separate a short distance, and the top die operates ; as the top die 
rises the side dies give a second pressure. 

3038. F. G. Unperuay, London, ‘‘ Waste-water preventers.”—Dated 15th 
October, 1872. 

According to this provisional specification a measuring-box having 
valves is placed inside a cistern, and according to another arrange- 
ment the measuring-box is open at the top, and is supplied with water 
from a cistern p alongside of it. 

3029. J. Lecce, Maryport, Cumberland, “‘ Furnaces for reheating iron.”— 
Dated 15th October, 1872. 

The feature of novelty which constitutes this invention is, the forming 
of the furnace bottoms of iron plates in such manner that the air may 
circulate freely on their outer surfaces, a layer of oxide of iron from the 
charge being allowed to accumulate to preserve the bottom plates, that 
a. of the oxide drawn off through a tap-hole from a level a little 

igher than the plates being available for fettling puddling furnaces. 
3044. A. V. Newton, London, “‘ Trusses."—A communication.—Dated 15th 
October, 1872. 

The object of this invention is to produce a truss which shall have an 
improved spring ae ye toward the person, to hold the pad or pads to 
the hernia, and shall admit of all necessary adjustments of the pad or 
pads or parts of the truss connected therewith, subject to a construction 
which is at once cheap, simple, and durable. 

3047. Z . Mackay, Glasgow, N.B., “‘ Ruling paper.”—Dated 16th October, 
1872, 


This invention consists in adding an oscillating feeding finger-bar to 
the ordinary paper-ruling machine, close to the oscilla’ -bar of 
the pen frame, — in pao 3 an arm a and them work 
over two separate sets of tappets secured at proper parts on a ta! 
or pulley made to revolve loose on a fixed Fog or on the axis of 
drum of the feeding bye a fixed pinion on the latter, and 
wheels to suit different » 
segmental, will automatically raise the ating Seams to allow the sheets 
to be drawn in at the proper time in relation to the other sets of tappets, 
which subsequently let down the pens to rule the paper at the proper 
ay 8 ——— aan beg lift _ ba pd is rey be — or when 

ne sheet is no! ing below them. e two sets of tappets, for raising 
and lowering the pens, are segmental and fixed in two ves in the 
periphery of the disc, so as to make up the exact distances by overlapping 
each other, and the tappets are short fur lifting the grippers for 
feeding in the sheets, and are fixed at regular in by preference 
= wd side of the disc, the former being set to suit the latter fixed 

ppets. 
3048. C. W. Kayser, Sheffield, ‘* Wire drawing.”—Dated 16th October, 1872. 

The invention consists in heating or annealing the wire or material to 
be drawn before, during, and after the process of drawing, by put it 
into a bath of molten lead, heated to the required degree, 
according to the size and quality of the material ; and further in heating 
or cunealing the material to be drawn before, during, and after drawing, 
by letting it pass through a furnace heated to the desired degree, or 
through tubes of clay, m, or other metal, heated by means of gas, 
vegetable or mineral oil, coal, coke, or charcoal, to a degree suitable for 
the quality and size of the material to be drawn, the modes ee 
and the sizes of the furnaces and the tubes v: 4 the 
sizes and qualities of the wire materials worked upon. And, further, 
the invention consists in cleaning, scouring, or —_ ig the wire before, 
during, or after the process of drawing by etting it pass thro 
polishing substance, such as emery, rotten stone, or other po! 
material, 

3050. E. WaLker, London, and W. CLarke, Gateshead-on-Tyne, Durham, 
Pa ge | the travel of wire and other ropes and chains.”—Dated 16th 
va) 


October, 1872. 

This relates to an automatic wedge or block bearing upon or against 
the rope or chain at all times, The travel of the rope in one direction 
panes freely ; the reverse travel causes the wedge or block to bear and 
grip. 


baa S B. Sitver.ock, London, “ Closing bottles, dc.” —Dated 16th October 
72. 


A plug of peculiar shape, with a pin or washer at the end, is inserted 
in the cork or “ee. or else in the neck of the bottle or the bush of the 
cask directly. The arrangement admits vf a small quantity of liquid 
being poured out without removing the cork or other stopper. 

3056, A. V. Newroy, London, “‘ Iron and steel wire.”—A communication.— 
Dated 16th October, 1872. 

The object of this invention is to prevent the formation of the scale 
which is produced upon iron and steel wire in the act ef bein; 
and which wastes the metal, and to prevent the necessity for the use of 
the bath of pickle which is usually employed to effect the removal of the 
scale. 


3058. J. F. Sueptock, London, ‘‘ Rimer and counter-bore or pin-drill.”— 
A communication.—Dated 16th October, 1872. 

Making an adjustable rimer and counter bore by means of blocks 
having cutting edges, being made to pass no or down wedge-shaped or 
coni jections on a shank or mandril, and regulating same by means 
of suitable bolts and screws. 

3061. J. Hamivron and R. Patenson, Glasgow, N.B., “ Soldering bolts.”— 
Dated 17th October, 

TL. invention consists in fitting in connection with the handle of the 
belt a burner ar to combine air with gas, and to direct the flame 
upon the copper head of the tool. 





the teat and india-rubber tube now in gen 
out of 


when one of such dies 
material that will conform to its com: ion or rigid die by yielding or 
humouring itself so as to enter into the form which has been cut, sunk, 
engraved, or of in the matrix according to the desired article or 
device intended to be mced. This invention is peculiarly applicable 
to the manufacture of small gas shades in various colours of potter's 
material, and may be used either in its clay, semi-fluid, slip, or dust 
state, which are the technical terms used in the manufacture of pottery 
The articles when formed are dressed and finished by stoving to 
en them, and afterwards glazing or otherwise, in readiness for the 
market. 
3063. F. Ricotiot, Paris, “‘ Sluice valves."—Dated 17th October. 1872. 

This invention relates to a peculiar arrangement of rotary sluice valve 
for gas, water, or steam pipes, the said valve being opened and closed 
from the outside by a screw and worm wheel, which actuates a —_ 

0 into teeth in a rotary diaphrag indicator serves to 
mee See t the it of opening of the valve. It is also pro- 
— to apply a worm and worm wheel or quadrant to the plugs of cocks 
or the purpose of rotating them, and to make the contact surfaces in 
both sluice valves and cocks to consist only of projecting ribs or surfaces 
surrounding the opening for the passage of the liquid. 

. J. Martix, Bradford-on-Avon, and J. A. WHEELER, Westwood, Wilt- 
ae “Raising and tilting casks containing liquids.”—Dated 17th 

October, 1872. 

The cask is raised from the ground on to a stand, and tilted when 
thereon as required by means of a sling or cradle moving on centres and 
worked by a worm wheal and a worm-toothed sector on the end of one of 
the pivots or centres. ets 
3069. C. Ferranti and E. J. Tcrner, Liverpool, “ Photographic portraits. 

—Dated 17th October, 1872. ; 

The features of novelty to which this invention relates consist, in the 
First place, in w: the albumenised paper bearing the photograph 
with ox gall and water; secondly, by trea the back ground of the 
photograph with “ pastil” pulverised or otherw: 80 as to give the back 
ground a dull or dead effect ; and Thirdly, by treating the picture with 
albumen obtained from crate eggs, so as to give the picture a miniature- 
like effect of the greatest suftness and brilliancy. 


3071. J. Hiap and E. Ensorn, Bristol, ‘‘ Stoppers for bottles."—Dated 17th 
1 


872. 

mproved sto; which forms the subject of the present invention 
ts eneented as follows; A collar is formed of wood or metal, with a 
tube attached thereto, which is capable of entering the neck of the bottle 
or other vessel to which the apparatus is applied, the collar resting upon 
the top of the neck. In the centre of the collar is an aperture, through 
which and through the before-mentioned tube passes a rod of wood or 
metal or other suitable material. The upper end of the rod is furnished 
with a head, beneath which is placed around the rod and between the 
head and the collar a spiral or other suitable spring. At the lower 
extremity of the rod is a collar, above which is placed a hollow washer of 
india-rubber or other suitable elastic substance, which is employed as a 
valve for cl the neck of the bottle or vessel. The washer may be of 
a spherical, co’ cylindrical, or spheroidal shape. When the spring is 
in its normal position the washer is thereby com between the 
collar at the lower extremity of the rod and the lower end of the tube, 
thus forming a valve which closes the same. By pressing the head at the 
top of the rod the spring is compressed, and the washer allowed to assume 
its natural shape, when it may be easily passed in or out of the neck of the 
bottle or other vessel. 
3072. J. Peacn, Puddington, and W. Gray, Neston, Chester, “‘ Traps for 

birds.” —Dated 1th October, 1872. 

The object of this invention is to provide simple. durable, and efficient 
means for catching uuu >ccuring alive birds and other animals, and con- 
sists :—In forming the said trap of a framework of wood or metal, the 
top and two sides of which are covered with wire netting, whilst the 
bottom is secured to or rests on the ground. The ends are each provided 
with a drop bar, which rises and falls between two metal guide bars fixed 
to the framework, the said drop bars are attached to the top framework 
by flexible netting so as to cover the ends when the said bars 
are down, and are held in position when up by a catch or catches, the 
said catch or catches at each end are connected together by wire or other- 
wise, so as to let free the bars at both ends simultaneously. 


3087. R. Powis, London, “ Transmitting samples or articles by post.”— 


Dated 18th October, 1872. 
The object of this invention is to provide a secure but light and handy 








paste 
tions to prevent its being co! an 
the contents from + AA top and bottom of the box being 
ged at its thinnest edge, suitable tapes or fastenings being provided. 
An address label forms a continuation of this edge, on which the neces- 
sary directions or communication may be written. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


EFFECTS UPON THE IRON MARKET OF THE HIGH PRICES: 7'he business 
done at the weekly tings of the ir sters—COMPARISON OF 
PRICES BETWEEN NOW AND 1864-5—-THE HIGH-CLASS ORES AND 
Pics : Effect upon prices by the demand for steel—LESS VALUABLE 
PIGS EASIER—THE COAL TRADE: Prices and orders— VISIT TO 
THE BORINGS AND NEW SINKINGS IN THE CANNOCK CHASE DIS- 
TRICT— MINERS AND THE OUTPUT OF FUEL—THE MINES DRAINAGE 
SCHEME AND THE JUNCTION WITH THE MIDLAND RAILWAY : 
Satisfaction at the success of the projects—THE DEMANDS OF THE 
RAILWAY COMPANIES FOR STEEL RAILS AND FASTENINGS— 
GOVERNMENT ORDERS FOR RIVETED WORK AND CABLES—WHAT 
IS DOING IN NUTS AND BOLTS, SPIKES AND SCREWS, CASTINGS 
AND MACHINES, IRON WIRE, HOLLOW WARE, CUT NAILS, WASHERS, 
HORSESHOES, SMALL ARMS, BRASS WARES, TUBES, ELECTRO- 
PLATE AND JEWELLERY—AS TO THE PRICE OF NICKEL—RISE IN 
HOLLOW WARES AND FOUNDRY GOODS—THE GUN TRADE—EXA- 
MINATION OF MINE MANAGERS FOR CERTIFICATES OF COMPE- 
TENCY. 


Tue high prices for iron fixed upon at quarter-day have had a 
disastrous effect. Buyers everywhere are determining that they 
will not give them, and the extent to which they appear capable 





Colliery bens my = are here and there giving way in the case of 
a good order to the extent of from 6d. to ls. per ton, but the 
supply is as yet hardly in advance of the requirements of the 
works and the merchants. So serious has been the diminution in 
yield, owing to the shorter hours and shorter stints, that only a 
very marked falling off in the activity of the furnaces and the 
finished ironworks will make the supply such as will justify the 
expectation of mach change in the current quotations at the 
collieries, 

The site of the boring for coal on the Huntingdon Estate, to- 
gether with that of the Fair Oaks sinking, and afterwards that of 
the West Cannock sinking, were all visited on Monday by members 
of the Dudley Geological Society, and the prospect which all these 
ventures held out of previously doubtful localities yielding large 
supplies of valuable fuel were spoken of in confident terms by men 
of considerable experience in mining matters. 

The miners of this district have already begun to. take alarm Jat 
the prospect of increased supplies of fuel, with the probabilities 
that these supplies will bring about a reduction in their wages. 
At a meeting of the members of the union, held on Tuesday, at 
Dudley, a resolution was passed to the effect that it was desirable 
for the miners of South Staffordshire to discontinue the working 
on Mondays for the next three or four months “‘ on account ” (it 
was alleged) ‘‘of the circumstance that many of them are at 
present working quarter and half days.” In these cases the con- 
tention of the speakers was that the men worked over their time 
“and were robbed of their money to the extent of half a day or 
more per week.” 

Much satisfaction is being expressed at what is regarded as the 
success of the mines drainage scheme for this district. The bill 
having been read a second time in the Commons, after having 
passed the House of Lords, the measure is supposed to be virtually 
secure. This sae peed legislation will contribute to the in 
creasing supplies of fuel available to the nation at large. 

Ironmasters and merchants who do an export business with the 
North of Europe, as well as those who desire to get into more 
direct communication with the Midland Railway system 
at home than is now practicable, are rejoicing that the Wolver- 
hampton, Walsall, and Midland Junction Railway Bill has been 
read a third time and passed. This bill has been warmly supported 
by the Chamber of Commerce of Wolverhampton, and by all the 
trading corporations in South Staffordshire. When the junction 
has been made the railway traffic facilities within the reach of 
the trading community of South Staffordshire will be increased 
to the extent of just another line of railway. 

e railway companies are making fair inquiries. There con- 
tinues a great demand for steel rails. The Great Western Rail- 
way and London and North-Western Railway Joint Committee are 
seeking to place orders for 2090 tons: 920 tons for their lines in 
the Birkenhead district, and 1170 tons for their lines in the 
Shrewsbury district. In connection with the same order will be 
one for 1330 tons of chairs to be distributed, 580 in Birkenhead 
and 750 in the Shrewsbury districts. It is to be hoped that the 
Trinity House will be able to place in this district an order for the 
construction of twenty-three large cast iron buoys. The high 
price of Staffordshire is, however, interfering with the activity of 
certain of the engineering and boiler making establishments in 
their riveting departments. 

Heavy chain and cable makers continue fairly occupied. The 

activity throughout certain of the shipbuilding yards is furnishing 
a good amount of new business incables. The Admiralty are seeking 
in this district tenders for chain cables, mooring chains, and the 
like for her Majesty's dockyards, under arunning contract. Thenut 
and the screw bolt factories are in moderate operation. Foundries 
and the machine shops keep well supplied with orders ; and the 
prospects of the latter are excellent on account alike of the 
—- and also the home market. The iron wire mills keep in 
full operation. There are some good continental orders in course 
of execution for tinned hollow ware, and wrought enamelled is in 
fair request. The hollow ware manufacturers and ironfounders 
generally decided a few days ago to reduce their discount 
5 per cent. on all goods sold at disceunts, and to advance all those 
sold at net prices 74 per cent., whilst those sold by weight 
they put up 30s. per ton. The cut nail, the washer, and the horse- 
shoe manufacturers are not complaining. The small arms factories 
are well supplied with orders for the present. The brass casters 
and brass finishers keep well supplied with work, but the new 
business is not marked. Iron and brass tubes are in excellent 
request. The more artistic departments, such as the electro- 
plating and the jewel making, are doing a good business, and 
clever workmen are at a premium. Messrs, Elkington and Co. 
demur to the conclusion of the Times, that if nickel silver should 
reach 30s. per Ib., “‘ the electro-plate trade of Birmingham would 
be brought toa standstill” They say that whatever may become 
the price of nickel, the electro plate trade is not quite at its 
mercy, and thatthe public may safely trust to the ingenuity of 
the trade to prevent any such result. 

At the annual meeting of the members of the Birmingham Gun 
Trade, on Tuesday, Mr. S. Buckley in the chair, it was reportéd 
that during the past year the number of barrels proved was 815,863 
as compared with 891,228 in 1871, and 852,079 in 1870. The cash 
received for proving barrels during the year was £8551 17s. 94d., 
realising a profit of £2738 17s. 8)d. The guardians reported that 
they had obtained a site for shooting ground alongside the 
Warwick and Birmingham Canal and the Great Western Railway 
at Small Heath. The range would be 1500 yards long, the whole 
of the land would be conveyed to the guardians in a month, and 
the range was expected to be opened in the autumn of the present 


ear, 
4 The first examination for colliery managers’ certificates of com- 
petency came off in Wolverhampton on Monday. Eleven gentle- 
men had signified their desire to the Home Secretary to be 
examined, and had forwarded the required fee with their applica- 





of withholding their orders is remarkable, when it is r i 
that stocks are everywhere low, and that this is a time of the 
year when the demand is usually very pressing. Asa rule con- 
sumers will not give more than a little over £14 for good bars. 
They cannot, however, get them at the figure if they believe 
makers whose statement is that they cannot roll the iron ata 
profit and sell it at that price. If a high class bar is a necessity, 
the consumer cannot get it at under from £15 to £16. The change 
that has come over the trade may be inferred from the fact that 
£9 10s., as the price of Staffordshire marked bars, was found to be 
so high at the close of 1864 as to lead to the ful petition 
of foreign makers, and the quotations had to be reduced. They 
stood at £8 10s, through 1 This would mean common bars 
at from £7 to £710s. It is very little such iron that can now, 
however, be got at £12. Makers of both best, and medium, and 
common iron all assert that so long as fuel remains as now, they 
cannot a, See ‘ 
To-da: ursday) has been little better than a blank in respect 
Coinen. Agents of mineral and iron producing firms at a 
trying hard to do business ughout most of 
*Change time, but with very little success. The pig makers find 
so little demand for their commodity that they are ceasing to pur- 
chase good ore and stone; whilst the proprietors of mills and 





fo are securing so few new ifications that they are desirous 
soles that deliveries of pigs 1 not be too punctually made 
than that blast furnace should accept 

from them. Lancashire and Yorkshire and Cumberland 


ore and of the same class are all in so great demand for 
prod pee that neither such pigs nor minerals are at all easier. 


tions ; but from unexplained causes only half a dozen candidates 
presented themselves. In two cases, however, the requisite 
authorisation from the Home Office had not been received by 
them, and therefore they could not be examined. With what 
success the four gentlemen who were examined have passed may 
be inferred from their professional standing, as they included two of 
the principal mining engineers of the district. The examination was, 
however, rigid, and it occupied without intermission from nine in 
the morning until six in the evening. To afford time for the 
requisite authorisations to come from the Home Office in respect 
of the disappointed licants, the examination was adjourn 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


CONTINUED DULNESS IN THE MANCHESTER MARKET—CoOMPETI- 
TION AMONGST MAKERS FOR ORDERS— LESS WORK IN THE IRON 
MANUFACTURING DISTRICTS — ERECTION OF NEW SMELTING 
FURNACES—REDUCTIONS IN THE PRICE OF COAL—CONSTRUCTION 
OF NEW COKE OVENS. 


THERE was again, on Tuesday, very little doing at the usual Man~ 
chester weekly iron markets. Pig iron, with the exception of 
Scotch makes, which have a downward tendency, was firm; the 
+ showed no quotable alteration from those of last week. 





n manufactured iron there was more ease in prices, and there 
was & consi t of tition amongst makers for 
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orders. Nominally, rates were the same as last Tuesday, and 
£13 15 was the lowest quotation offered for bars, but in some cases 
makers are foltmeeting tar circular that reasonable offers will be 
accepted. Consumers, however, are very backward in buying, as 
they believe in much lower prices. 

his continued dulness in the Manchester market is beginning 
to be felt in some branches of the manufactured iron trade. 
Founders, although they are still fairly employed on old orders 
are not so busy as they have been, and prices are a trifle easier. 
Large castings are quoted at from £12 to £13 10s.; small ditto at 
from £14 to £24 per ton. Although many of the rolling mills are 
still well employed on old orders, and some of them are consider- 
ably pressed to complete their deliveries, there is a perceptible 
falling off in the amount of work on hand. 

Smelters, however, continue fully engaged on old contracts, and 
it is still difficult to place orders for immediate delivery. In the 
north-west districts the output of the smelting furnaces is so fully 
absorbed that every effort is being made to increase the output of 
pig iron, and several furnaces are in course of erection. 

he iron shipbuilding trade in the Barrow district, which has 
been rather quiet, is improving. 

The’downward movement in the coal trade, which in my last 
report. I anticipated would set in with May, has commenced in 
several districts, and reductions of 1s. 6d. to 5s. per ton have been 
made on house coal, and about 10s, per ton on engine fuel, In the 
Oldham district house coal, which a short time since cost £1 6s. 10d., 
is now selling at £1 1s. 10d., and engine fuel, for which as much as 
25s. was charged, can be obtained for about 15s. per ton. In the 
Bolton district a reduction of 2s, 6d. per ton has been made on 
house coal, and in the Wigan district, where stocks are accumu- 
lating, circulars have this week been issued from several colleries 
in which prices are quoted as under : house coal, 18s. 6d. per ton ; 
gas coal and nuts, L6s. 9d. per ton; engine coal, 13s, 6d. ; and fine 
slack, 11s, 6d. per ton. 

In the Manchester district no alteration has yet been made in 
prices, and open burning slack and burgie suitable for brickmaking 
is scarce. Forge coal is far from plentiful, and there is such a 
large demand for coke that the erection of new ovens is contem- 
plated at some of the collieries. 


NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE SCOTCH IRON TRADE: Glasgow warrant market : Continued 
dulness, and another slight reduction in prices : Makers’ brands 
receding in value: Great falling off in shipments : Decrease in 
the price of manufactured iron—THE COAL TRADE: Abundant 
supplies : Reduction of prices in Fifeshire—THE LABOUR MARKET 
—MINERS’ CONFERENCE ; Adoption of short time; Deputation of 
Scotch miners to the Home Secretary anent special rules, 

THE reduction which I noticed in my last letter as having taken 

place in the price of warrants appears now to have been fully 

warranted by the actual state of the trade. The market during 
the past week has been almost uniformly dull, and prices have 
again receded 2s. Holders of warrants have been very eager to 
sell, but the demand has not been nearly what they could have 
wished. The great slackness of the trade, indeed, favours the 

belief that we have at length got over the extreme prices for a 

time through sheer force ef a falling off in business. The market 

opened flat ou Friday at 111s. 9d. cash, from which an improve- 
ment took place to 112s, 9d.; but the tone again became flat, and 

the closing figure was 111s, ‘id. 

Monday was a holiday. On Tuesday the commencement was 
very flat, at 110s. 44d. to 110s. %d. cash; but the market was 
somewhat firmer in the afternoon, and there was a quiet business 
from 110s. 6d. to 111s., which was the closing quotation. 

Makers’ brands have also receded from 2s. to 3s. since last 
week, as will be seen from the following official prices :--Gart- 
sherrie, No. 1, 137s. 6d. ; No. 3, 117s. 6d. ; Coltness, No. 1, 
137s, 6d. ; No. 3, 117s. 6d.; Summerlee, No. 1, 137s. 6d. ; No. 3, 
117s. 6d. ; Carnbroe, No. 1, 126s, ; No. 3, 117s, Gd. ; Langloan, 
No. 1, 140s. ; No. 3, 115s. ; Calder, No, 1, 140s. ; No. 3, 115s ; 
Glengarnoch, No, 1, 128s. 6d. ; No. 5, 117s. 6d. ; Eglington, No. 1, 
117s, 6d. ; No. 5, 112s. 6d, ; Dalmellington, No. 1, 117s. ; No. 3, 
116s. ; Carron, No. 1, 135s. ; Shotts, No. 1, 135s, ; No. 3, 117s. 6d.; 
Kinneil, No. 1, 127s. 6d. ; No. 3, 117s. 6d. 

As compared with this time last year, the shipments are very 
greatly diminished for the week ending May 3 they only 
amounted to 9102 tons, being #3894 tons Jess than those of the 
previous week and showing a decrease of no fewer than 17,764 
tons on those of the corresponding week of 1872. The imports of 
Middlesbrough pig iron at Grangemouth during the week were 
800 tons, being 270 tons more than the previous week, but 250 tons 
below these of the corresponding week of last year. 

There is a fair export of machinery from the Clyde, and the 
consumption of iron by marine engineers is considerable, yet the 
manufactured iron market remains in the same dull and inactive 
condition as formerly. Prices have, within the last few days, 
been allowed slightly to drop, but this has not materially increased 
the demand. 

There are abundant supplies of coal, but the reduction that was 
promised by coal merchants at the end of last week has been 
deferred. In Fifeshire there has been a general slackness and 
want of orders for some weeks, and the prices have been reduced 
2s, perton. This reduction has induced a slightly improveddemand, 
but stocks are still being largely augmented. 

A conference of minets’ delegates was held at Glasgow on Tues- 
day, when twenty-six districts were represented. General dis- 
satisfaction was again expressed with the special rules. It was 
reported that the men at Wishaw had begun to work short time, 
with a reduction of 1s. per day in their wages, and that short time 
had also been introduced at Coatbridge. An address was deli- 
vered by Mr. Alexander Macdonald, in the course of which he 
repudiated the charge that had been made against him of insti- 
gating the miners to restrict the outputof coals. He alse stated, as 
the result of communications he had had with the Home Secre- 
tary, that Mr. Bruce had consented to receive a smal! deputation 
of Scotch miners on the subject of the special rules on Thursday 
(to-day). It was agreed that a delegate from each district should 
form the deputation to be sent to London. A resolution was 

yassed expressing the continued confidence of the delegates in Mr. 

facdonald, and thanking him for his past services in their behalf, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

GENERAL IRON TRADE: Pig bars— Swedish, Russian, and English 
Spiegeleisen — MISCELLANEOUS TRADES —SILVER PLATING — 
** RELIABLE” LOCAL TRADE REPORTS—PRICE OF FUEL; Remarks 
~-TRADE DISPUTES: Important arbitration case, 


Tron is, on the whole, quieter, and prices rule a trifle easier, The 
best Yorkshire makes of plates, &c., such as Lowmoor, continue 
without change, but all second-class are somewhat cheaper. Pig 
No, 1 rules at about £6 7s. 6d. to £6 10s., Scotch is worth about 
£6 15s, here, and Swedish something like £10 5s. to £10 7s. 6d. 

Bars are much the same as hitherto, Swedish being quoted at 
£19 at Gothenburg, and Russian at £18. Spiegeleisen is scarce and 
dear, but as it must be had, prices—£15 at Rotterdam—are paid. 
English brands are slightly lower, but there will be no marked 
reduction hereabouts until the Staffordshire quotations are 
lowered. There is no alteration of note in any of the miscel- 
lmseee trades, one or two of which are disturbed by wages 
agitations. 

Some foolish Lae ge ag have been circulated as to the effect of 
the scarcity of nickel in the silverplate trade, but those actually 
engaged in it see no particular cause for apprehension, 

As to the Psd of coal, it is simply to conclude that it is 
going up or likely to rise. I hold a circular issued last week, 








and taking effect from May Ist, Ne of the leading colliery 
firms of the district (the Sheffield Coal Company) reducing 
prices, and fixing quotations as follows : — Picked branch 
coal, 238,; best a Silkstone, 19s.; screened Silkstone nuts, 
15s.; screened seconds coal. 15s, 6d.; and coke breeze (as here- 
tofore), 15s., all per ton of twenty-one cwts. at the pit mouth. 

his is no exception—on the contrary, some agents are selling 
best Silkstone at 20s. at the town depdts, and I am assured by a 
merchant of the best standing that the demand is by no means 
commensurate with the means of supply. Whether the supply will 
long be permitted to equal the inquiry for it is a — opening up 
a different field for inquiry, and I am not of opinion that any 
good would result from pursuing the theme at present. What in- 
formation I have leads to the belief that pits will be worked as 
lightly as possible. In fact, it is stated that one concern—doing a 
very extensive business in house coal, and to a less extent in 
steam coal—has already put its workmen on short time, so as to 
diminish the output. At the same time it is but just to record 
that steam coal, slack, coke breeze, and coke are at present very 
little cheay inally, ite which sales are being effected at 
something below the quoted prices. Coke is priced at 40s. per 
ton, delivered here. As a matter of personal opinion, I believe 
that both coal and coke must inevitably fall very largely, seeing 
that in all directions new pits are being opened out and old ones 
reworked, whereby the totul output is of necessity enormously 
augmented, Let the heavy iron and steel trades exhibit a falling 
off, and we shall see the tables turned on the colliery-owners, 

At the last Leeds assizes an important breach of contract case 
came on for hearing, with the Duke of Norfolk as defendant, 
the plaintiff being a coal merchant, who had a contract for supply 
from the Duke’s collieries. This was referred to Mr. Price, Q. C. 
asarbitrator. The arbitration has just taken place in the Cutlers’ 
Hall, Sheffield, and I understand about half the sum originally 
claimed (£4000) has been awarded. 

In the steel trade it is proposed to have a mutual agreement 
for 14 days’ notice on either side. Some portion of the file grinders 
are on strike, but the dispute has not hitherto affected the larger 
firms. The razor scale pressers have also struck, and there are one 
or two other agitations, 


THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: The returns—THE IRONSTONE 
MINERS: An advance refused—THE COAL AND COKE TRADES— 
THE WEARDALE QUARRYMEN, 

THE iron trade of the North of England has undergone very little 
change since my last notice. At the Middlesbrough market on 
Tuesday I found a large attendance of the iron trade of the 
United Kingdom being well represented, and there were several 
gentlemen from different parts of the Continent present. The 
foreigners had come over to attend the Iron and Steel Institute 
meeting in London last week, and naturally enough they 
availed themselves of the opportunity of running down to 
Middlesbrough, where that successful Institute had its origin, 
so that they might see the marvellously-growing district of 
Cleveland. The inquiry for iron for prompt delivery was 
very great, but comparatively little business was done. There 
are not many large orders for pig iron to be had at the 
present prices. The outcry about pressing demand applies 
chiefly to contracts booked some time ago, purchasers being 
most anxious to get their iron delivered. Buyers in the mean- 
time adhere to their policy of purchasing barely sufficient to mect 
their most pressing necessities, believing that the iron trade has 
reached the turning point, and that prices will soon decline. Itis 
contended, however, that pig iron cannot be had for much less 
than the present rates while coal and coke remain at the existing 
quotations. About 120s. per ton is readily paid for No. 3 for early 
delivery. 

The Cleveland Ironmasters’ Association returns for April show 
that there are 135 blast furnaces in the northern district, 127 of 
which are in operation. There are twenty new furnaces being 
built, nearly all of which are in the Middlesbrough district. The 
make of pig iron for the month is shown as follows :— 














Tons. 
Month ending April 30th, 1873 oe ge “bh ee oa eo GE 
Month ending April 30th, 1872 ve ox Se ‘ew Se os Se 
Month ending March 31st, 1873... .. «2 «2 «+ «+ 172,539 
Increase upon April, 1872.. .. .. «. 1,599 
Decrease upon March, 1873 «ws we ke 7,532 


Shipments of Pig Iron Foreign from Port of Middlesbrough. 
Month ending April 30th, 1873 o oe os 38,606 
Corresponding month last year .. «6 +. oe ee oe © 26,528 

Increase co co ce se ce ce §68S OS 
Shipments Coastwise of Pig Iron from Port of Middlesbrough. 

Month ending April 30th, 1873 - 90 se 88, 98 
Corresponding month last year... .. «- ee oe «+ 14,416 
Ne - (ia es ap “ew de “Wee Se 3,193 
Makers’ Stocks. 
March 31st, 1873 .. ae 4 se oe 

April 30th, 1873 .. 





Decrease upon March, 1873 


In the manufactured iron trade there is nothing new. Prices 
continue about the same and orders are coming slowly to hand. 

The Cleveland ironstone miners are working very well, and the 
total production of stone is exceedingly large. At some of the 
mines the stocks are increasing. On Tuesday the Cleveland Mine- 
owners’ Association held a meeting at the Royal Exchange, Mid- 
dlesbrough, and the delegates of the miners had an interview with 
them on the wages question. The men renewed their application 
for an advance of 2d. per ton. The employers declined to give the 
advance, stating that as the miners had received advances 
amounting in the aggregate to 47 per cent. during the year, their 
wages were nowon a par with the other labour of the district. 
Nothing official has transpired as to any steps the miners intend 
taking in the matter. Should they adopt a policy of general 
restriction, the masters will feel themselves omeulel to close 
the mines entirely. It is hoped, however, that no extreme mea- 
sures will be resorted to on either side. 

The West Yorkshire coalmasters have determined to reduce the 
rates of all descriptions of coal to the extent of about 3s. per ton, 
the new turiff to come into operation on Monday. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


ADVANCE OF WAGES TO THE COLLIERS AND IRONWORKERS : Future 
arrangements under discussion— REMOVAL OF Mr. CoLQuHOUN 
TO TREDEGAR—STRIKE AT BRITON Ferry—-THE VERNON TIN- 
WORKS—THE LLANELLY COLLIERS—THE RHONDDA COAL DIS- 
TRICT — THE BANKSMEN — WERFA COLLIERY — ANTICIPATED 
SETTLEMENT OF DISPUTE BETWEEN HOUSE COAL OWNERS AND 
MEN — GELLYGAER COLLIERS — IRON ORE IMPORTS — LANDORE 
WorKS-—-THE IRON TRADE: Jmprovement in general character. 

THE movements I have chronicled of late amongst the colliers 

have, during the last day or two, come to a head in various parts 

of the district ; but the point generally aimed at by the colliers 
has been anticipated, as I learn from the best source that the 
masters have decided to give an advance of 10 per cent., from the 
18th of this month, to all colliers, ironworkers, &c., in their 
employ. The masters are also disposed to do away with the 
arrangement binding colliers and ironworkers together, and I shall 
expect a new basis to be laid down, the leading feature of which 





will be the effectual separation of the collier and the ironworker 
in point of wages. ’ 

ending the decision of the masters, the meetings and move- 
ments of the colliers and others have been of a marked character. 
The Dowlais men when offered the advance complained that it 
did not date from the 1st of May, but as action has been taken, 
notice of an advance from the 17th was posted at Tredegar this 
week, The new manager is Mr. Colquhoun, late of the Llynvi 
Ironworks, 

The Briton Ferry coal trimmers are on strike. Strangers have 
been employed at 6s. per day. Amongst the mill-men of this 
place there is also a grievance ; at the Vernon Tin Works the 
complaint of the men is that the same engine work is employed 
for three as for two mills, and in consequence they cannot turn 
out an equal quantity of work. On Saturday the complaint took 
the form of this protest :—‘‘ That unless all hands, both in the 
new and the old mills, are allowed to werk on the twelve hours 
turn system, and the new mill to be idle, each turn working round 
so that each turn would lose a turn a week, until some improve- 
ment be made in the machinery of the new mill, or additional 

wer be applied to drive the additional mill, and so place all 
see on a fair and equal footing, all hands would at the expiration 
of the month leave the employ.” It is expected that the neces- 
sary engineering facilities will be given. The Llapelly colliers 
are petitioning to have their wages equalised with those of the 
Aberdare colliers. The Rhondda and district are turning out a very 
large quantity of coal, and ponderous trains, often taken by two 
pone engines, are incessantly to be seen coursing on the route 
to Birkenhead and Liverpool. The banksmen of the Rhondda 
Valley have given expression to their opinion that not one of their 
class should receive less than 5s. a day, and any man getting less 
ought to complain to the masters. 

The Werfa men, who struck lately, returned to work this week 
with an advance of 10 per cent. 

I referred lately to the dispute raised between the house-coal 
men and masters, and the meeting held at Cardiff, whereat the 
various conflicting matters were discussed, Mr. Halliday being 
present. I am now happy to foreshadow the end of the difficulty. 
Lhe application of the men for a uniform rate of 6d. per ton 
advance has been conceded by several of the masters, and it is now 
expected that the rest will follow. All the pits in the neighbour- 
hood of Gellygaer are also working on the advance. 

Iron ore in abundance is stocked at Cardiff, and one firm is 
offering 10,000 tons, tested at Wolverhampton, and found to con- 
tain 42 per cent. metallic iron. 

The Landore Works sent a quantity of rails to Cronstadt this 
week, and in all parts quote an increase of bar and rail make. 
Blaenavon and Rhymney are busy again. There is very little 
difference now perceptible, save here and there a blast furnace 
which has not been blown in. Orders are coming in wee and 
customers appear to exhibit more reliance on the stability of 
things than was lately entertained. 





PRICES CURRENT OF METALS AND OILS. 





















































1873. 1873. 
Castings—Largo~ £4 da. £2 da. Iron (continued) 40.4284 ¢4 
Birmingham + /12 0 0..1410 0 ig in Scotlan: 
Cleveland .. - 10 5 0..10 7 6 No. 1 517 6.600 
Lancashire -'13 6 @..15 10 0 Be. 3 «0 516 06..5 0 
Staffordshire + 12 06 0..1410 0 Pig in Wales ~-/ 600.7 Ov 
Scotland .. | 810 0..1210 0 Pig in Yorkshire— 7 
Wales .... + 0 0.0 00 No. 1 6 5 0.. 6 7: 
Yorkshire. ... lw 0 U..14 0 0 No.3 6 2 6..6 5» 
Castings—Small No 3... - 66006..00 0 
Birmingham . ....+. 1810 0..21 0 0 Pipes in Glasgow .... 9 0 0.10 0 0 
Cleveland. ... 1115 0..12 0 ©! Platesin Glasgow .... 15 0 0..17 © © 
Lancashire ... - 160 0..8 00 Yorkshire ...+++ 16 0 0..17 0 0 
dtaffordshire - 10 0..21 0 0 Rails - A 
Scotland .. 1510 0..2 10 0 Cleveland........,12 0 0..1310 © 
Wales .... 00.000 FLASGOW . eee see eee 1310 0..13 0 
Yorkshire ... {12 0 0.11 © O South Yorkshire 1110 0..13 0 4 
Copper — British Vales ....ceee.e 12 0 0..18 0 ¥ 
pertom ........+./95 9 0..98 0 0 | Rails—Old— 
Australian, per ton -. 95 0 0..96 0 0 | Cleveland ....... 8 6 0..0 0 0 
Best Selected ......++ 0..1000 0 Staffordshire ...., 810 0..9 0 0 
Bottoms .eesee ceeee 0..10/ 0 0 Yorkshire . | 8 0 0.810 ¥ 
Chili Bars..... «.+++. sy 0 6..90 0 0 Railway Chairs— 

Do, refined ingot... 0 0 0..0 0 0 Glasgow... «| 610 0..7 0 6 
Bheet......ceesceeees 93 0 0..1040 0 Refined metal... .... 810 0..9 0 0 
Spanish Cake ... -/ 94 00..0 006 Do.in Wales ...., 7 0 0..8 0 0 

Coke, Cleveland . 20%0..23 20 Sheets, single, in— 
Do., Derbyshir 115 6..117 6 Cleveland (17 0 0..1710 © 
Wales .... «- -| 336.000 London..... 20 0 0..238 0 
Sheffield .....++++. +) 115 0..117 6 Staffordshire 20 0 0..23 0 0 

Coals, best, per ton— | Wales .. -/18 5 0..21 6 0 
Birming! -=Ae es ee fe Yorkshire | 17 0 0..2% 0 0 
Cleveland .. 015 0.. 1 4 0 | Lard.......-+0+ } 4610 0 .47 10 0 
Derbyshire— Lead, Pig, Foreign pr. tu. | 23 23 5 0 

Best ordinary ....| 019 0..1 0 06 English, W.B.a....../2410 0..0 0 0 

Converting ......; 1 20 140 ./2310 0. 2315 0 

Other sorts . 012 0..016 0 200.0086 

Black.. 012 v.. O14 0 }415 0.0 080 
Glasgow .. 100.140) 8 (2615 0..0 0 0 
Laucashire— White, di eeeee/ 2910 0..0 0 0 

Engine ..... «+2; 013 6..017 6 Ground inoil..../ 09 0 0..0 0 0 

Furnace 017 G.. 1 0 © Oils, pertun,Seal, Pale.. | 40 0 0..0 0 ¥ 

House ... 1006.1 68 TOWN seeee eee | 0 0..0 00 
London—Best. 18 4. 1 8 0} Yellow ortinged.. | 37 0 0..39 y 0 

Other sorts .. «..| 17 9.1 8 0 d 3 5 0..0 00 
South Yorkshire— | oo oo 0080 

Best ordinary. ..| 019 0..1 2 0) Spanish..........|40 0 0.0 0 0 

Converting .... “| 136.140  wereepepe erg! Sere 

Slack | 018 6.. 014 © Rapeseed, English pale} 40 10 0..0 0 0 
Wales .. }120.1 3 6 BRGUN oe case cove a 6 0..33 10 0 

Steam i22060.140 00..0 00 

House sscececees ;100.1330 00.000 

Iron— 0 0..9% 6 0 
Angle in Glasgow ..../14 0 0.15 0 0 © O- 0 6 0 
Bar, Welsh, in London | 13 10 0. 1315 0 0 0..3> 0 

Glasgow ... 14 00:18 0 06 0..23 Ov 

0..1612 6 ° 0..3 00 
0..13 15 @ Quicksilver, per | o..00 0 

0..16 0 © | Spelter, stlenan, pr. tn.. | 26-0 0..23 0 0 

0..1815 0 English, V. & 5. .| Blo 0.30 0 0 

0 6 0..2% 0 0 

Angle and bulb .. 13.10 0,..14 0 0 ; 2. 6..30 0 0 

Boiler plates .... 16 0..17 0 0 .» best, do. . ‘ 0..70 0 0 

Cable iron . “14 00 ing... 3 oO» 00 

Nailrods ........ 0..13 10 K 0.20 0 0 
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: THE VIENNA EXHIBITION. 
RKABLE progress 
Bo: fodusldie the contents of the Exhibition building 
to order. A great army of workmen is employed almost 
night and day principally in the erection and decoration of 
show cases, which present a wonderful diversity of design, 
although a nearly uniform style of colour is observed 
almost throughout the building. Ebony black, relieved 
with gilding, and used in greater or less proportions, 
meets the visitor at every turn. The show cases in some 
of the departments are imposing structures, as much as 
25ft. to 30ft. high. The Viennese people are admirable 
workers in wood, and the carpentry of the cases is, both in 
design and execution, thoroughly good,witha few very insig- 
nificant exceptions. The space under the dome is filling up 
rapidly, but comparatively little taste has been observed in 
the arrangement of the cases or the selection of the 
exhibits. The rotunda, indeed, appears to be the most 
unfortunate portion of the whole structure. Instead of 
improving upon acquaintance, its faults of design become 
more and more prominent each day. It has already been 
nicknamed “The Circus Tent” by the Viennese, and the 
title is happy, for it is like nothing so much in the world 
as the canvas roof of a gigantic marquee. A descent of 
several steps running all round, leads to the main floor. 
This descent was, we understand, an after thought. It 
was quickly perceived that the roof was altogether too low; 
and so, as it could not be raised, the floor was excavated to 
a depth of some feet to supply the height so much wanted, 
with very doubtful advantage. We have not seen any of 
the estimates, but it is stated with some authority in 
Vienna that the quantities supplied by the designer for the 
roof were all wrong, being much too small. The con- 
tractor tendered at a very low price on the estimates, waiving 
the right to charge full market rates for any extra iron 
used. As it happened as nearly as may be twice the weight 
of iron given in the bill of quantities was actually 
required, so that the cost of the rotunda has been enor- 
mously in excess of the estimates. How far this statement 
is true we shall not pretend to say; it is the current report, 
and, indeed, a somewhat prominent topic of conversation 
in engineering circles in Vienna. Another ground of 
complaint is that in no one instance can a vista be com- 
manded. If the floor of the rotunda had been level 
with the floor of the naves it might have been pos- 
sible to obtain a view down them, even in spite of 
the doubling of the columns. As it is, however, to any 
one standing in the rotunda the rest of the building 
has no existence. It is a cardinal principle of architecture 
that a good view of any structure consisting of a nave and 
central area, should be obtained from the central area, and 
for this reason screens have been in some cases altogether 
removed from cathedrals, or, as in Canterbury Cathedral, 
where the screen could not be removed, the organ, origi- 
nally erected on the screen, has been taken away in order 
that the line of sight may travel along the roof if not 
along the floor. But in the Vienna Exhibition building 
the line of sight can travel nowhere. The eye has no 
repose from the sense of the presence of the huge, lower- 
ing, canvas-lined roof overhead ; and the worst of the 
matter is that it would have been so easy to have achieved 
a gigantic success. Had the columns supporting the roof 
been but 30 or 40ft. higher, the spaces — the naves 
left unencumbered with columns of any kind, and had the 
floor of the arena, as we may call it, been slightly raised 
above the floor of the nave, the coup d’eil would have been 
splendid, and Mr. Scott Russell would have produced a 
work certain to add the reputation of an architect to 
that which he already possesses as an engineer. However, 
enough of the dome. ; 

In the Machinery Hall much is done each day. The 
floor space is rapidly filling up, and although it is quite 
certain that the hall will not be crowded, there will be no 
very prominent vacant spaces. The most conspicuous ex- 
hibit is Cockerill’s great blowing engine, standing some 
50ft. high. The fly-wheels are now put together, and the 
coupling-rods and air-valve boxes are nearly all in place. 
The engine will probably be under steam in the course of 
a week. In the Machinery Hall no engine is yet running, 
although plenty of boilers are ready. In the English 
department the boilers have been supplied by Messrs. 
Galloway—who are just completing the erection of a fine 
compound en gine—Messrs. Adamson, Messrs. Howard, and 
Mr. Cater. None of the steam connections have yet been 
made with their boilers, although some of the engines, as, 
for example, that which we illustrated a fortnight ago, by 


the Reading Ironworks Company, are quite ready. Messrs. 
Cockerill have got a fine pair of oscillating paddle-engines, 


about 250-horse power, erected in a space of time so short 
that it has taken not a few engineers well used to heavy 
work of the kind by surprise. The result is due no doubt 
to the fact that the exhibitors prepared a very fine timber- 
scaffolding, with a crab at the top, in the first instance, 
and with the aid of this they have handled the heavy 
shafts, &c., with the utmost ease, and done the work 
required in half the time which would have been spent 
“ messing about” with temporary sheer legs and winches. 
Facing the engine of the Reading Ironworks Company, 
Mr. Derham, of Blackburn, is putting up a 25-horse hori- 
zontal engine, of excellent design. The engine is very 
massive, and the castings are among the best we have ever 
seen, We shall reserve a particular description until we 
illustrate the engine, which possesses some excellent fea- 
tares. Mr. Derham enjoys, we understand, no small 
reputation on the Continent, and if all his work is as good 
as that of the engines he exhibits at Vienna—he shows 
a 20-horse in aaiee part of the building—then his repu- 
ion is well deserved. : ; 
The “Maschinen und Wagenbau Fabriks actien Gesell- 
schaft, of Semmering, near Vienna, exhibit two horizontal 
engines. The first a very fine and well designed pair of 
coupled horizontal engines driving a wooden geared fly- 
wheel. The cylinders are 18fin. diameter, and 3ft. gin. 
stroke. The bed plates are of very elegant design, as will 
be seen when we illustrate the engine, which we hope to 
do in an early impression. It is stated by the makers that 
this engine will work, when cutting off at one-third stroke, to 
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80-horse power at fifty revolutions per minute. The cut | to attract attention, not only from its good design and 


off is available between one-tenth and three-quarter stroke. 

Messrs. Dingler, of Zweibriicken, have just finished a 
heavy horizontal engine of considerable size, which will 
not easily be passed over by the visitor. It will be found 
worth examination. 

Not far from these engines will be found one which is 
certainly novel in one or two respects. In the first place 
the engine is galvanised all over—bed plate, fly-wheel and 
all, except the rods and the reese rim. The effect 
is very good, and the engine can easily be kept clean. It 
is fitted with an expansion slide on the back of the main 
slide. The eccentric is regulated direct by a singular form 
of governor, which it would be impossible to describe with- 
out drawings. Apparently this is one of the first engines 
made on this plan, and the design shows some signs of 
alterations made to “make things come in,” which may 
easily be avoided in future engines. It is exhibited by 
Messrs. Friedrich and Co., Vienna. 

The Stabilimento Tecnico, of Trieste, have nearly finished 
a well-designed pair of compound inverted marine engines 
of 140-horse power. These engines were made in the short 
space of four months. We shall have more to say about 
them. The firm build nearly all the marine engines for 
the Austrian Government. They have now in hand one 
pair of 1000-horse power and another of 800-horse power. 

The pavilion of the Dunbar Steam Navigation Com- 
pany (Murray Jackson) was opened to the public for the 
first time on Saturday. It contains a very fine and well- 
designed inclined paddle engine, with two cylinders—high 
and low pressure—driving cranks at right angles. The 
bed plate is of cast iron. The side frames are of wrought 
iron, and the whole design is admirable, and the workman- 
ship excellent. The only defect indeed is, that the cylinders 
are a long distance apart. In the same building, and by 
the same company, are a small pair of oscillating paddle 
engines, and a pair of inverted screw engines. The 
pavilion will be found well worth a visit. The engines 
require only a little painting to render them complete. 

So far, however, there is little complete in the ma- 
chinery hall but the locomotives, and although we must 
reserve a more particular description of these engines for a 
future impression, it will not prove uninteresting, we think, 
to give our readers a general idea of what our brethren on 
the Continent have to show the world in the way of loco- 
motive engineering. Although there is little strikingly 
novel, much may be found that is suggestive; but we must 
reserve for a more convenient season a consideration of the 
lessons to be learned from the latest continental practice of 
locomotive engine builders. 

The principal exhibitors are Haswell and Sigl. The 
former shows the only inside cylinder engine in the Exhi- 
bition—at present at least—and four others, among which 
a narrow gauge engine of very peculiar construction, which 
we shall describe in detail, with the aid of drawings, in an 
early impression. For the present we shall not go into 
detail concerning any engines. 

Proceeding from the eastern extremity of the hall along 
the left-hand side, the first locomotive we encounter is 
one turned out by the Societa Nazionale, of Naples. 
This is a six-coupled engine with outside cylinders, and 
cast iron wheels about 4ft. diameter. The wheels are all 
between the fire-box and smoke-box; the boiler is of con- 
siderable length; the valve gear is inside, and worked by a 
screw-reversing arrangement not specially well carried out; 
the engine is fitted with a four-wheeled tender, and has a 
good roomy footplate. It is a strong, fairly well-made 
engine, no doubt capable of doing a-good deal of Hard 
work, and reflecting considerable credit on Italian in- 
dustry. 

Close by is an express, or fast-passenger engine. It 
has been constructed by Borsig, of Berlin, and will, no 
doubt, maintain the high reputation of the maker. The 
appearance of the engine is very simple and workman- 
like, and the execution good. The fire-box has a flat 
stayed top. The four, coupled, driving and trailing wheels 
are about 6ft. in diameter. The coupling-rods are hollowed 
with a fluting tool inside and outside, as are the long con- 
necting-rods. The cylinders are outside, and horizontal, 
with two guide bars only, above and below, to each cylinder. 
The driving axles are fitted with compensating levers; the 
frames are outside. The valve gear is inside, Allan’s link 
being used. This is a very fine engine, and will be found 
to repay careful inspection. The colour selected, a dull 
red, is, however, not pleasing to the eye. It must not be 
confounded with the tint long used by Mr. Beattie for his 
engines on the London and South-Western. 

Not far from the engine last mentioned is an underneath 
tank locomotive, by Krauss and Co., of Munich. This 
engine is apparently intended for shunting, or colliery 
work, as it has only four wheels, coupled, about 3ft. 3in. 
diameter. The foot plate is exceedingly roomy and con- 
venient, but this has been obtained at the expense of an 
immense overhanger both behind and at the sides. For 
slow speed this is, however, of little moment, and our own 
engine builders may take a lesson as to the means of pro- 
viding good accommodation for the drivers from Mr. Krauss 
with advantage. The coal is carried in side bunkers, 
taking the place of ordinary side tanks. The valve gear is 
outside ; the eccentrics being carried on counter cranks, in 
the way once so popular on the Continent. The link 
motion (Allan’s) ievlioen very elfigantly worked out, the 
link being simply a straight solid bar. On the whole, there 
are many good points about this engine, which weighs pro- 
bably about 25 tons. 

Next we have a six-wheeled tank engine, by the 
Berliner Maschinenbau Actien Gesellschaft Foundry 
(Schwarzkopf and Co.) The leading and driving wheels, 
about, 4ft. 3in. diameter, are coupled. The cylinders are 
outside, the valve gear (Allan’s) inside. The fire-box has 
a flat stayed top. The frames, which are very deep, are 
inside. The engine is a good heavy machine, but the gear- 
ing under the boiler is extremely inaccessible. 

Close by will be found an engine by the Stettiner Mas- 
chmenbau Actien Gesellchaft.* This engine is certain 























* This means, as nearly as it can be translated, ‘‘ The Stettin 
Making Share Company. 


finish, but from the extensive use made of a species of 
white brass, called by a German title meaning “the new 
silver.” We have not before seen any material precisely 
of the same kind. In appearance it resembles silver, with 
a slight yellow tinge. The name of the engine Vulcan, in 
large letters, the check valve-boxes on the side of the 
boiler, the lagging plates of the cylinder lid, lubricators, 
are all made of this material, and the effect is peculiarly 
rich and elegant, without the tawdriness which would 
follow had ordinary brass been used as extensively. The 
engine has four coupled drivers 5ft. high. The cylinders, 
outside, are 24in. stroke and 17in. diameter. The heating 
surface is approximately 950ft., and the grate surface about 
16 square feet. There are 188 2in. tubes about 12ft. 5in. 
long. The leading end is carried on a two-wheeled Bissell 
bogie. The grate is inclined over the trailing axle, the 
fire-box being of great length—5ft. 10in. The boiler is 
flush with a stayed top to the fire-box. A ‘large steam 
dome is placed on top about midway the length of the 
boiler. The valve gear is of the Allan link type outside, 
rather overhung. The driving axies are Sft. 3in. apart, 
and from the leading wheels to the drivers about 6ft. 
The weight on the leading wheels is approximately 10 tons; 
that on the driving wheels, 12 tons 15 ewt.; and on the 
trailing wheels, 12 tons 5 cewt. The engine will haul loads 
of 140 tons, exclusive of the engine and tender, up inclines 
of 1 in 72, round curves of 15 chains radius at thirty miles 
an hour. This engine is altogether a very favourable spe- 
cimen of continental locomotive engineering. The dia- 
gram on the next page will give a very good idea of its 
construction. 

Close by stands a six-coupled tank engine, by F. 
Wohlert, Berlin; the wheels are about 4ft. Gin. diameter. 
The frames and Allan link valve-gear are inside, the 
cylinders outside. The connecting-rod is of great length. 
The leading and driving axles are fitted with com- 
pensating levers ; the fire-box has a flat top. There isa 
large cap and an enormous foot-plate. The design is, on 
the whole, good, but rather too crowded to please us. 

Next we have a heavy eight-coupled tender engine, by 
Siichs, of Chemnitz, in Saxony. The connecting-rods are 
fluted at the sides ; the crank pins are fixed in the third 
pair of drivers from the front ; the cylinders are outside, 
the frames inside ; the wheels about 3ft. Gin. diameter. 
The boiler is very long, all the wheels being under the 
shell. The leading end is fitted with a transverse com- 
pensating lever, and the last pair of drivers are also fitted 
with compensating levers. The valve gear is of the fixed 
link type, inside. The engine has a spark-arresting funnel 
of the American pattern, to fit it for burning lignite, or 
brown coal. It is a well-finished, powerful engine, very 
suitable for heavy goods traffic. 

The next engine we meet with is on the right-hand side 
of the hall, but rather near the centre. It is by Z. A. 
Maffei, of Hirschau, near Munich. This engine, painted a 
bright lead colour, cannot fail to attract English eyes, from 
its extreme simplicity of design and the great beauty of 
the steel coupling and connecting-rods, which are burnished 
like a mirror. The cylinders are outside ; the frames, of 
great depth, are also outside. The six coupled wheels are 
about 4ft. in diameter ; the cranks are of steel not more 

Fe] than l}in. thick, and very wide 
: in the web; they lie quite close 
am to the frames,and the gear conse- 
quently has the smallest possible 
amount of overhanging. The 
effect is particularly elegant, but 
the design is open to the objection 
that as it would be impossible to 
key such thin cranks on securely 
to the axles, they are made with 
a boss inside, and the outside of 
this boss constitutes the bearing, 
as in the accompanying sketch. 
The result is that the bearings 
are, of necessity, of very great 
diameter, and this is not a commendable feature. How 
ever, the general effect on the design produced by 
adopting this mode of construction is so good that it is, 
perhaps, worth making some sacrifices to obtain it. All 
the working surfaces are of immense size ; the top of the 
flush boiler is undisfigured by any incumbrance save a neat 
dome, in the side of which is placed the lever for working 
the regulator, which communicates with the foot-plate by a 
rod. Two modified Ramsbottom safety valves are fitted 
over the fire-box, copper waste pipes leading through 
the roof of the cab. The engine is fitted with the Heber- 
lein brake gear, in use on the Bavarian railways; the valve 
gear is inside, and of the Allan type. This engine will 
well repay careful examination. 

Messrs. Hemshel and Son, of Cassel, exhibit a six- 
coupled engine, with 4ft. 6in. wheels, and a flush boiler. 
The cylinders are outside, and the ordinary Stephenson 
Jink-valve gear is used. The rods are all of steel, and 
beautifully finished, the coupling rods being flat and very 
thin ; the frames are inside. The steam dome is of enor- 
mous dimensions, nearly 3ft. in diameter over the casing. 
There is a compensating lever to the trailing wheels, which 
are very close together; a remarkable arrangement of 
regulator is used. The fire-box is very high, and the stuff- 
ing-box of. the regulator-rod near the top, so that a handle 

ee put directly on this rod and standing up would 

e too high conveniently to be reached. Under 
\O these circumstances we should have got over 
the difficulty by making the handle 
turn down instead of up. The 
makers, however, adopt a different | 
lan. The valve-rod carries a short \ 
Enctontal lever. The handle works 
on a stud close above the fire-door ; 
it also is provided with a short 
horizontal lever. This and that 
above are coupled by a link, the 
whole arrangement being as in the 
annexed sketch, The funnel is of extremely small 
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diameter, and shaped as in the sketch. 
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LOCOMOTIVE ENGINE “VULCAN’—VIENNA : EXHIBITION. 


EXHIBITED EY THE STETTINER MASCHINENBAU-ACTIENGESELLSCHAFT. 
(For description sce page 293.) 





Krauss shows a second tank engine, larger than that | The valve gear (Stephenson’s) is inside, This is a nice small 


we have already described. The tank is under the boiler; | engine, with many good points about it, 


the coal is carried in side bunkers, which gives a very | 
roomy foot-plate. The valve gear is Allan’s, outside—a solid | 
straight bar link. The engine has six coupled 4ft. wheels, | 
inside frames. The link is worked byscrew gear out of the | 
way of the coal in the bunker. | 

End to end with Borsig’s engine, already described, is a 
fine express or fast passenger engine, by Kessler, of | 
Esslingen ; the driving and leading wheels are coupled, | 
and about 6ft. 6in. high. The cylinders are outside, level, | 
and of small diameter, about 15in., for so heavy an engine; | 
the valve gear—Stephenson’s box link—is inside. The 
fire-box is raised, and the funnel is fitted at the top with | 
an immense saucer-shaped copper spark arrester. This isa | 
very fine handsome engine, one of the most attractive in 
the building. This completes the group of engines near | 
the middle of the length of the machinery hall; at the sides, 
however, are shown some small locomotives, principally for 
very narrow gauges, which we shall describe in another 
impression. 

The visitor must now proceed toward the eastern end of 
the building, passing on his way a large number of railway 
carriages, until he reaches a group of engines, almost 
exclusively by Vienna makers. In this group will be | 
found fine engines by Haswell, to which, as we have said, 
we shall refer more particularly at another time; four | 
engines by Sigl, one of which was not erected on Saturday | 
last ; one by the Wiener Locomotive Fabrik Company, 
Florisdorf, and one exhibited by the Hungarian State | 
Railway Company. 

The engine by the Vienna Company, just named above, 
has four coupled drivers, about 5ft. 4in. high, and a four- 
wheeled bogie; the valve gear is outside-—Stephenson’s | 
link, The cranks are very thin, but the boss is kept out- 
side instead of being used as a bearing. The piston rod | 
works through the front cylinder cover, a device used many | 
years ago on the Dublin and Kingstown Railway, and 
stated to promote the longevity of both cylinder and piston. 
The eccentric rods are extremely short ; the valve box is 
on the top of the cylinder. The valve rod is worked by an 
arm on a long rod driven by the link, and inside the line 
of the valve rod. The arrangement is not pleasing to 
English eyes. The steam pipes come down outside from | 
a dome near the funnel. It is claimed for this arrange- | 
ment of piping that the tube plates last much longer than | 
when the pipes are inside, as they can be more efficiently | 
stayed, This engine, constructed for the Nordwestbahn, | 
has evidently seen some service, but is in excellent con- | 
dition. 

The engine by the Hungarian State Railway Company | 
was not erected when we saw it. It is a six-coupled , 
engine, with 4ft. 3in. driver and slot cranks. The frames | 
are outside, and the trailing and driving axle springs have | 
compensating levers. All the wheels are under the barrel | 
of the boiler ; the outside cylinders are level; the valve | 
gear (Stephenson) inside. So far as we could judge this is | 
a well-finished, serviceable engine. 

Sigl, of Neustadt, has the honour of exhibiting the largest | 
engine in the place. This is an immense goods engine, | 
with eight coupled wheels, all under the barrel of the 
boiler, and about 3ft. 10in. diameter. The cylinders are | 
about 29in. by 25in; the valve gear is of the Stephenson | 
link type, the overhung eccentrics being excessively small 
compared to the dimensions of the engine; the fire-box has | 
a flat top, and a tremendous boiler; the frames are inside, 


and a somewhat unusual and very ingenious arrangement | 
has been used to get the springs in for the trailing wheels | 
beside the fire-box; the running gear is worked by a brass | 
winch handle, low down at the right-hand side of the fire- | 
box; the regulator is in the dome forward, and worked by | 
a rod running along the side of the boiler and terminating | 
in a stirrup-shaped handle just inside the front of the cab. | 

M. Sigl also exhibits a fine heavy engine, the “Rit- | 
tenger,” with four coupled driving wheels and a four- 
wheeled bogie. The Stephenson link valve gear is outside; 
the frames are outside; there are no compensating levers. 
The steam dome is large. Finally, we have a six-wheeled 
coupled engine, with 4ft. wheels and slot cranks, by the 
same maker, ‘This engine is constructed on Hall’s system. 


Another engine by Sig] was brought in during the last 
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days of the past week, but until it is put in place and 
eiected we cannot say anything about it. 
On Friday an important addition to the machinery hall 
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was made in the shape of a locomotive by 
the Société Général pour VExploitation de 
Chemin de Fer, Tubize, Belgium. This is 
the handsomest engine in the Exhibition. 
It has four coupled drums a little over 
6ft. diamenter ; outside cylinders; valve 
— er top of — e es — 

cért gear, very e t' i : 
the frames csctdites tha ys of lar 
diameter; the fire-box is of immense | ’ 
with a flat, stayed top. It is very ow, 
and the trailing axle is nearly under the 
centre of the length of the te, which is 
not inclined. The tender—four-wheeled— 
stands beside the engine. Both are painted 
a dark chocolate colour. In design and 
finish this engine is quite equal to anything 
turned out in England, oat cannot fail, we 
think, to command universal admiration 
from engineers. If only as good as it 
looks, it must be good indeed. 

On Saturday an engiue by C. Carells, of 
Ghent, came in. This locomotive will take 
rank as the most remarkable in the Exhibi- 
tion. It is a big, heavy machine, on six 
coupled 5ft. wheels. It would be difficult 
to supply a fair idea of its construction 
without drawings, and for the present a 
short description must suffice. As we have 
said, the engine is carried on six wheels. 
The fire-box has a flat top, and is very 
long. High up on the sides of the fire-box 
are fixed the cylinders, which are long and 
small in diameter. The connecting rods run 
back to the sides of the foot-plate, where they 
lay hold of pins in the upper ends of two flat 
rocking levers or vertical Each of these beams is 
fitted with a short stud turning in two bearings on the 
foot-plate. The accompanying sketch will give a general 
idea of the machine, but is not drawn with any intention 




















of giving correct proportions. The valve gear is rather 
complex, and is worked from the beams. To the lower 
end of each beam is fitted a connecting rod, which lays 
hold of the crank-pin in the trailing wheel. What are the 
advantages claimed for this design we are unable to say 
at present, as we could find no one in the building who 
knew anything about it. If the engine is experimental, 
then it is certain that the experiment has been carried 
out on a very large scale, as the engine weighed at least 
30 tons. 

This hasty notice must suffice for the present. It will 
be seen that the Vienna Exhibition is at least as rich in 
locomotives as any of its predecessors. 





BRIDGE OVER THE DANUBE CANAL, VIENNA. 


WE illustrate this week, at page 302, a rather remarkable 
bridge, constructed on a system recently patented by the Fives- 
Lille Company. This bridge is now in course of erection over the 
Donau, or Danube Canal, Vienna, It is known as the Augarten 
Briicke, and is intended to take the place ot a ricketty old wooden 
structure of the same name. A glance at the map will show that 
the canal traverses a considerable portion of the city, and it is 
crossed by a great number of bridges, no two of which are alike. 
And yet others are being put up. The Fives-Lille Company have 
indeed just tested a very fine bow-string girder bridge thrown 
across the canal in another place, which we shall illustrate in an 
early impression. ; : 

It wil be seen that the Augarten Bridge departs in many 
respects from preconceived notions concerning Fog bridges. In 
one sense it is an inverted bow-string ; in another it partakes of 
the principle patented by Mr. Ordish, but it isin point of fact dis- 
similar from both. The illustration better explains the design of 
the bridge than pages of description. The lower member is a box 
girder, the upper member is an inverted trough. The curved 





beams are in section 5, and nearly as wide as 


the top and bottom booms. These last are connected by 
als lattice girders, through which the bows pass. Thus, 
at the centre, the junction of the bows 
is covered by heavy joint or Wrapping plates. 

| Every second braced vertical only reaches to 

| \the bows, the others go to the top member, 
the whole being rivetted very rigidly to- 

| gether ; the arcs under the top girder are 
«, only light ornamental work, of angle iron ; 
*|the footways on each side are carried b 
ae on the floor is covered wit 
r =. — asphalted wood 


| | pavement will 
ui | The columns at each end are of granite, 
AY. L surmounted by four cast iron figures, repre- 
senting art, industry, music, and try ; 
> industry we illustrate in the annexed sketch 
of one of the columns, 

The most peculiar feature, perhaps, about the bridge, is the fact 
that the upper and lower booms are not conn in any way at 
the ends. In fact, the upper boom is larger than the lower, and 
is simply bedded on a block in the columns at each end. 
The lower boom rests on suitable plates below. We believe that 
this arrangement is totally novel. Indeed, we cannot call to mind 
a single instance where the top and bottom members of a braced 
girder were unconnected, save in the first bri made a short 
time since under the same patent by the Fives-Lille Company, and 
of much smaller dimensions, between Alencon and Condé, erected 
over @ railway. 

‘The length of the is a little over 191ft. 

The total weight of the ironworks of the A n Bridge is 
{00 tons, and it is calculated to carry a load of 93°5 Ib. per square 
foot. It will be tested by drawing over it a locomotive on a truck 
representing a gross load of 45 tons. 
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KERRIDGE’S BOAT LOWERING APPARATUS. 

















The workmanship of the bridge is excellent, and when the | (4) The small number of hands required to lower and raise the | 
scaffolding is removed we have no doubt that the structure will apparatus, two or three men with a pair of double blocks being | 
constitute a very handsome addition to the bridges of the city. | sufficient, (5) Impossibility of fouling the tackle, and therefore 

Ourthanks are due to M. Mercier, engineer to the Fives-Lille Co., | less chance of losing lives. 
for the drawing and particulars which we place before our readers. The boat is hoisted up out of the water by the usual tackle 

attached to each end of the boat from the cross of the lowering 
ee. This invention seems to possess merit, but we doubt 


: ther the boat could safely be lowered i i ay 
KERRIDGE’S BOAT LOWERING APPARATUS. | Gn borin cheery sce) tty Pe lowered from the ship with way 


on her in a heavy sea. 
A MovEL of one of the latest novelties in boat lowering appa- 

ratus was exhibited at the Northfleet Relief Fund Exhibition, at the 
London Tavern, Our illustration shows this arrangement, which | 
is invented and patented by Mr. B. J. Kerridge, of Wimborne, 
Dorsetshire. One view is a side elevation showing the boat with 
crew in, ready to be lowered into the water, the other view is an 
end elevation of the boat when lowered ; when the apparatus is 











GROSSE’S TRAVELLING CRANE. 


THE following is a more detailed description of the im- 
proved travelling crane, designed by Mr. Theodore Grosse, a 
young German engineer, resident in Manchester, briefly noticed 
in our issue of the 28th of March last. The chief object of the 
eS Pa mae Ting et nay ag | which is 
lowered down still further than here shown the boat is free of the | OD° 8T© ~ — 7 = g machinery of this description. In 
apparatus and clear of the ship’s side, and the crew can use the | = et h Fe ¢ h ith matend of 5 cenveyed from the 
oars immediately. Two stanchions or davits are hinged to the | PUU® at the end of the ji direst to the band, is passed through 


Age ; . 2 -- | a pulley at one end of a leverturning on an axle which is carried 
- en Se Se — oo — + ont = tg ae | by the frame of the crane, and at the opposite end of this lever is 


attached a stout lowering bar of iron with an eye in the centre, 








SIDE ELEVATION 


ing to the 
of the lever and the amount which the crane is constructed 


a fixed weight, the size of which is calculated 


lever acts simultaneously with the lifting of the 
the crane, oak, euuiiien Ge weight 


led end is forced a greater or shorter 














| distance from the centre of the crane, and thus secures an instan- 
| taneous self-acting for the machinery. As a further 
| security, and in order to + the overloading of the crane 
| which causes the lever to be forced to a point where it would 
| lose its balancing power, the lever acts upon a key which at once 
| ocks the handle shaft, when the lever, by an improper weight, is 
Another advantage obtained b: 
the lever is that it is also worked an indicator, which wi 
denote with it for the reg of ordin 
and bent at both ends to allow of its swi under the boat puepeas ee wean et the load which is g lifted, and whic 
when not required for use. The boat with crew ready to take serve as a check in and e new 
the water is lowered by suitable tackle from a convenient of | crane is, of course, open e objection that uire an 
the rigging by one or two men without stopping the ship. Imme- | extra in the balance lever to a proper elevation 
diately the boat reaches the water and the boat cradle is let simul ancoualy lifting of the load ; but the inventor 
ender th the beat fo quite foce, and the aoow enn of ence uo the claims that is more than doing away with 
oars free of e i the present removal by hand of the now used on 
nein ~—s epenatne Cont pete an eee ee ee a ae ee 
any weather out a’ ako J 6 more safe, construction more portable one 
When the boat reaches the water te ie ot © eviiclent distance now employed. 
poh, ES UR er ae hn en d re Tt 
avoidin, swamping. con- Emperor of Brazil conferred upon Mr. ewall, 
strnstion, the bess being free of or tackle of any kind, | of Ferndene, Gateshead, the Imperial Order of the Rose, 


| screw to affect its 


| I carried out the system of t 
| and these, again, led me to the theoretical explanation set forth 





THE CAUSES OF THE RACING OF THE ENGINES 
OF SCREW S INVESTIGATED THEO- 


TEAMERS 
RETICALLY AND BY EXPERIMENT.* 


By Mr. Osporne ReYno: M.A., Fellow of Queen’s College, Cam- 
Lei of Civ yh A in Owen's College, 


bridge, and Professor of Civil in 
Tue tendency which the screws of steamships have, under 
certain Sanaa, to lose a on L water, and con- 
uently to let the engines start off at a que -0 Gatey 
which is one of the greatest sources of ity and 
which steam navigation is yy as yet to have its 
cause enveloped in mystery, and to — further 
than has already been given to it. For although the circumstances 


| under which racing occurs are such as prim4 facie to 
afford an explanation of it, although we should naturally — 
the pitching and ing of the vessel and the exposure of the 


; yet when we come to look closer, it 
appears that something more than this is required. The partial 
exposure of the screw and the diminution of its resistance accounts 
for some increase of the backwards and forwards 
motion of the water on the and in the hollows of the waves 
also accounts for some, but neither of these is sufficient to account 
for the way in which the screw loses its hold on the water. b 
besides, it is not only in storms that racing occurs; whenever 
vessel is moving slowly and the screw working against great 
resistance—as, for instance, when it is starting the vessel or tow- 
ing another—then there is a liability for racing to occur ; in fact, 
this liability prevents the screw from being used for tugs or boats 
which are required to stop and start frequently. 

Whilst sain some experiments on a screw model driven by a 
spring, I noticed a phenomenon in connection with racing wl ch 
seems to me to throw new and important light on the subject. 
It would not probably have attracted my attention had it not 
for some remarks of Mr. H. Brunel—made last autumn—as to the 
insufficiency of the mere exposure of the screw to account for the 
phenomenon of racing, which remarks rendered me alive to any 
other explanation that might present itself to my notice. The 
phenomenon consisted in the connection between the racing of 
the screw and the breaking of the surface of the water, and con- 
sequent admission of air tothe blades of the screw. Whenever 
the screw raced the water in its wake was broken up and mixed 
with air, and although at first sight this seemed to be a my | 
natural result of the increased speed of the screw, yet, when 
observed that these phenomena invariably happened in con- 
junction, and that not only the screw never without 

tting air but that the admission of air was always fol- 

owed by racing, then I came to think that there was more 
in it, and that the air must be the cause, and not merely the 
result of the racing. With a view to ascertain if this was the case, 
riments I am about to describe ; 


’ 


Some of the experiments were 
attention to the 
a screw 2in. in 


in the last of the paper. 
made with the model which had first called m 
subject. This model is 2ft. 6in. in length, and 
diameter driven by a spring, the spring being changeable, so that 
the boat will raise weights at a dead pull varying {rom half-an- 
ounce to four ounces. The results of these experiments were as 
follows :—(1) When the boat was placed at one end of the trough, 
and allowed to start and run to the other end—the screw being so 
deeply immersed that it did not froth either in starting or running 
(this with the strongest spring required to be about }in. under the 
surface)—then the screw same. make just 180 revolutions, what- 
ever might be the power of the spring. (2) If there were a few 
small waves on the trough, just sufficient to expose the top of the 
screw, then at such times the screw would apparently slip round 
without resistance, throwing up froth and water, and turning the 
boat out of its course. The number of revolutions required to 
take the boat the same distance as before was greatly increased, 
being between 250 and 300; and as the screw was not racing for 
the sixth of its time, during that time it must have turned at 
many times its ordinary speed. When the screw was not racing 
the boat went very fairly straight forwards, but the moment 
racing commenced it turned to one side. (3) When the boat was 
so loaded that the screw was but slightly beneath the surface, 
then the screw raced until the boat got under way, causing 
th, and turning the boat to 
one side; afterwards the racing 
ceased, or only occurred at 
intervals, but whenever it did 
so it was attended with froth 
and to one side, The 
number of revolutions was about 
250 under these circumstances. 
(4) When the load was so placed 
that the screw was just at the 
surface, then commenced, 
and continued until the spring 
was down, which happened before 
the boat got to the end of its 
course, r ha’ made 350 
ery (5) b= the = — 
y a suspen —_ an 
screw was immersed deep enough, 
i propor- 
the spring 
ing, turn 


ht 
tional to the strength 

without any undue ° 
ing steadily all the time ; but if, 


ich 
mile suspending rach 


‘ore. 
ents, conducted 
with a small spring model, show 
conclusively that racing is a re- 
ality, and that it does not require the of any part ef the 
screw, but that it depends on the di of the screw below the 
surface. The results were substan’ oy Go oe Oe 

was used, the only difference being, 
a the screw should be rather 


E 


conclusively that it is the admission 
So far, then, the wk A sho 


of the admission 
? theoretical a = 

the following that there are two different ways in which 
So clndadls of ks ibine ho velneme af Gn caer +=ie 
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the first place it interferes with the power of the screw to obtain 
water, and in the second it reduces the resistance which would 
otherwise be offered by the water which the screw does get, and 
causes this water to turn round with the screw. The driving 
power of any propeller will depend on the quantity of water on 
which it acts in a given time, and on the backward velocity which 
it imparts to this water. Now the quantity of water on which a 
propeller acts will depend on the power of the propeller to draw 
water, not so much when the boat is moving fast, for then it will 
necessarily have fresh water to act upon; but when from any 
cause the boat is going slowly, when it is starting, towing, or 
meeting a head wind, then the screw has to depend mainly on its 
power of drawing a supply of water. If the quantity of water 
is small, the speed imp to it must be great, and anything 
which reduces the power of a propeller to draw water reduces its 
resistance, and consequently allows its speed to increase. Hence 
if the mere fact of the screw breaking the surface of the water 
so as to let air down behind its blades diminishes its power to 
draw water, it will diminish its resistance, and cause it to race. 
Now, although it seems to have been overlooked so far there can 
be no doubt that the admission of air does act in this way. For 
the power of a propeller to supply itself with water manifestly 
depends on the rapidity with which fresh water will flow into the 
place of that which is driven astern. 








Let us suppose A to be a vertical plate below the surface of the 
water, and capable of being driven forward with any velocity ; 
then if it were to start from rest its velocity might be such that 
the water immediately behind it would or would not start off as 
fast; that is, its initial velocity might be such that the water 
would not keep up, and a space would be left between the plate 
and the following water. So long as its velocity were not sufli- 
cient for this the quicker the velocity of the plate the greater 
would be the velocity of the following water ; but after this limit 
had been once exceeded the initial speed with which the water 
would follow would not depend on the speed of the plate, but 
would be the same for all speeds, that is to say, that urge the 
plate forwards as fast as wé might, we could not get the water to 
follow at above a certain velocity. This velocity may be stated in 
terms of the pressure of the water against the plate before it 
begins to move, for it would obviously be that with which water 
would flow into the end of an empty pipe, or rather through an 
opening in the position of the plate; therefore the greatest 
quantity of water which a propeller could draw would be equal 
to that which would flow into a vertical opening in the same 
position as the area through which the propeller acts. Now the 
velocity with which water would flow through such an opening 
would be proportional, and generally equal to the velocity which 
a body would acquire in falling freely Renee a vertical distance, 
equal to the depth of water that would be necessary to produce 
such a pressure as that on the plate. Hence the limit of the 
power of a propeller to supply itself with water will depend on 
the pressure of the water over the vertical area through which 
the propeller acts. The pressure of the atmosphere will or will 
not be included in this, according to circumstances ; for if A is 
entirely below the surface, then if it moves too fast for the 
following water it will leave a vacuum behind it, and the water 
would follow as fast as it could flow through an opening into a 
vacuum ; in this case the pressure on A must not only include 
the actual pressure of the water but also the pressure of the 
atmosphere. If, however, A extends to the surface, or communi- 
cates with the surface in any way, then the space will be tilled 
with air, and the water will only follow as fast as it would flow 
through an opening on which the pressure of air acts, in this 
case the effective pressure will only be the actual pressure of the 
water. If, therefore, air can get behind the plate, the greatest 
velocity at which the fluid will follow will be equal to that which 
would be acquired in falling through A, B. Butsince the pressure 
of the atmosphere is equal to to that of 30ft. of water, if the air 
cannot get in then the greatest velocity will be due to 30 + A, B. 
Hence the power of a propeller to draw water will depend on the 
depth at which its plates act below water and on whether or 
not the air is let in, the exclusion of air being as good as 40ft. 
additional immersion, 

Suppose, then, that a stationary screw propeller totally im- 
mersed were driven so fast that it was getting its maximum 
quantity of water, and that driving it faster would only cause a 
vacuum behind its floats, then the quantity of water would be 
equal to that which would flow through an opening of the same 
size as the area through which the propeller acts, and 30ft. below 
the actual position of the screw. If, however, the air were let 
in, then the actual quantity would only be equal to what would flow 
through such an opening in the actual position of the screw. Thus, 
if its lowest point were 12ft. below the surface, the mean suction 
power over the whole area would be equivalent to a head of 86ft. of 
water, thirty for the atmosphere and six for the mean pressure of the 
water. If then, by means of a wave, air were let in behind the floats, 
the suction power would be reduced until it was only equivalent 
to a head of 6ft. And since the velocity of the water would 
be proportional to the square root of the head, the quantity of 
water which the screw would draw would be reduced from 6 to 
2}, or by more than half. And if the same driving force were 
maintained the slip would have to be more than doubled to make 
up for the diminished quantity of water. 

The diminution of power caused by admitting the air—or, 
more correctly, the increase gained by excluding it—will really be 
constant at all depths, but when compared with the power 
arising from the pressure of the water it will be much greater 
for small depths; that is, the ratio of these quantities will 
diminish with the depth. This explains the fact that the screws 
of small boats are more liable to race than those of the larger 
ones, and it was doubtless the exaggerated form of racing which 
existed in the small model that caught my attention, and led me 
to connect it with this cause. This also explains the fact that the 
racing causes the boat to turn out of its course. For as long as the air 
is excluded, the top of the screw will be as well able to obtain water 
as the bottom ; but as soon as the pressure of the atmosphere is 
taken off, the power of getting water will inorease with the depth, 
and consequently the bottom of the screw will get more than the 
top, and the resistance of the bottom will consequently be greater 
than it is at the top, and the boat will be pushed to one side, 

The direct effect of the admission of air behind the propeller 
blades, to diminish the quantity of water, will be the same for all 
classes of propellers, and therefore the same for the paddle as the 
screw ; but as in the former the air is always admitted, there will 
be no more racing from this cause in a storm than in acalm, If, 
however, this effect were the only one which the admission of air 

produced, a seréw, even when breaking the surface, would be a 
tter propeller paddles for starting or towing ; that is, 
because of its greater depth of immersion it would have less 
tendency to race. Butthere is another way in which the existence 

- of air in the water on which the propeller acts will diminish its 
power both to drive the water away and get more ; and although 
this effect will not be of much consequence to a direct acting pro- 





peller, like a paddle, yet it is aggravated to almost any extent in a 
revolving and oblique acting propeller like the screw. 

Air increases the tendency of the water to whirl round with 
the screw, by diminishing the power’ of ‘the screw to clear itself 
of the water it has set in motion. It has often been noticed when 
a vessel is starting that the screw seems rather to whirl the water 
round than to drive it astern. It can be shown that the admission 
of air will be conducive to this end to a very great extent. And 
the mere fact that the whirling of the water has been observed 
proves that at such time there was air in it. If the blade ofa 
screw is driving not simply water, but air and water, as it passes 
any particular portion of the mixture, the pressure will not simply 
drive it in front of the blade, as it would if it were a solid mass of 
water, but will compress the air bubbles, which, as soon as the 
blade has passed, will expand again, driving some of the water 
backward and some of it forwards, 


+ A 


-—— Xt 








This action of the air in water is analogous to that of an elastic 
string connecting two heavy balls A and B. It will only require 
about half the force to impress a certain motion on B in the direc- 
tion of BC, that it would have required if the string had been 
inelastic, for then both balls would have had the same velocity ; 
as it is, when the force is removed, the elasticity will partially 
stop B and accelerate A. If, when connected in this way, a force 
is impressed on B, equal to what would be necessary to give the 
two balls a certain velocity, then B will start with a greater 
velocity, which the force must follow up. So it is with the air 
and water. If the propeller gets as great a pressure when acting 
on air and water as when acting on unbroken water, it must move 
very much faster through it. is will be the result both of the 
compression of the air in front and the extension of that behind 


the blade. Thus the air, by virtue of its elasticity, will require ], 


an inereased velocity in blades of an oblique propeller ; and this 
increased velocity will, by friction, increase the tendency of 
the water to whirl with the blade. And each blade will leave 
a following mass of air and water behind for the next blade to act 
upon, ’ 

Prhis effect of the air will not exist in the case of direct action, 
such as that of the paddles, for the water remains in front of the 
blade for a longer period, and the one blade does not come upon 
the leavings of the other. Thus wesee the admission of air behind 
the blades of a propeller will reduce the power of the propeller to 
supply itself with water; and in the case of the screw will 
aggravate this evil by necessitating—on account of the elasticity 
it gives to the water—a higher velocity in the blade to impart the 
same velocity to the water, which is again aggravated by the 
tendency which the increased velocity has to whirl the water 
round. So that the tendency of the screw to race may be said 
to be due entirely to the admission of air below the surface. 

It would seem that, if this is the explanation of racing, all that 
is necessary in a calm sea to render a screw much superior to 
paddles in stopping, starting, or towing, is to give it sufficient 
immersion. 

This has been tried and proved.to be the case so far as an ex- 
periment on a model is a proof. No matter what might be the 
power, employed, so long as the surface was unbroken, there was a 
corresponding towing power ; and so long as this condition wasmain- 
tained the screw was started and stopped the boat quite as well 
as it was possible for paddles tw do. . J 

A larger steam model capable of towing with a force of 1 Ib. 
was tried with two different screws—the one 3 in. in diameter and 
the other 44 in. The small one was covered by about an inch of 
water, and it was found that this screw would not race even when 
the boat was held still. The larger one, however, which was only 
covered by about a quarter of an inch, did race when the boat 
was held. It would seem, therefore, that it is of more importance to 
secure a sufficient depth of water over the screw than to increase 
the diameter, and it seems probable that some of the advantages 
of twin screws is due to the iact that they are generally covered 
to a greater depth than a single screw. 





THE SOCIETY OF TELEGRAPH ENGINEERS, 
Ar the meeting held on Wednesday, April the 23rd, Mr. Latimer 
Clark in the chair, the Astronomer Royal, Sir George Biddell 
Airy, and Gen. Sir Edwin Sabine were elected honorary members 
of the Society. 
Mr. W. H. Preece then read a paper on the ‘*‘ Block System of 
Working on Railways.” He said that, starting from a stage coach 
slanted on flanged wheels, drawn by a locomotive, directed by flags 
y day, and burning tarred rope by night, conveying but few pas- 
sengers at long intervals of time, the railway system had become 
the safest of all means of locomotion. While the carefully pre- 
pared statistics of the Board of Trade showed that the trafic was 
increasing rapidly, the number of fatal accidents occurring was 
nearly stationary. During the three years ending 1849, the average 
number of passengers killed by causes beyond their own control 
was 12; being 1 in 4,782,188 passenger journeys made; while in 
1871 the number killed was the same, but the proportion to pas- 
senger journeys was 1 in 31,250,000. The number of accidents 
which had been investigated during the past two years had been 
131 in 1870, and 171 in 1871. The increase was probably due to 
the enhanced control under the new Act, The causes which led 
to them might be summarised as follows :— 
Per cent. 
Defective permanent Way «2 «2 «+ «+ «8 +e os 18 
Defective rolling stock .. 1. «+ «+ e+ of of cf of 13 
Defective human machinery co 60 00 ce ce ce ee Al 
Defective signalling arrapgements .. .. «2 we ef «. 28 
Of these 56 per cent. were the effect of collision, and were due 
to the last two causes. Taking the year 1871, and the different 
railway companies having termini in London, he obtained the 
following :— 











" . No. of Mileage of Mileage per 

Railway company. accidents. line. pore ook 
South-Western .. os «-! 0 | 657 — 
South-Eastern «2 «. of 0 327 
Brighton eo 06 _b0'- 06 1 | 351 351 
London, Chatham,and Dover 1 139 139 
Great Northern .. .. «. | 5 | 633 126°6 
Great Western .. .. «. il | 1387 126 
Great Eastern se eV Ge] i | 874 70°4 
North-Western .. .. eo 21 | 1507 71's 


Midland .. «e «+ «se «| 15 972 | 64°58 





The author asked, was the difference in these results due to the 
amount of traflic, to the character and speed of the trains, or were 
the systems more lax, and the accommodation more defective ? He 
could not answer these questions, but, as a matter of fact, the block 
system was almost entirely in use upon the southern lines, and 
only partially on the others. Thus in 1872 :— 

Miles worked 


Miles total. by block. 

The Midland had we ea te es ce QP US & se 8 

The North-Western «. .. -- «+ 1007 we co oe Zl 

The South-Eastern .. .. se wel ORT fue: oe eer B87 

The South-Western .. «6 «+ «+ «2 G57 2. os of 825 
Of the 16,000 miles of railway in the United Kingdom, 4515 were 
worked on the block , viz. :—England and Wales, 3689 
miles ; Scotland, 790 miles ; Ireland, 36 miles. By this system 
trains were kept apart upon the same line of rails by a certain 
and invariable interval of ne instead of by an uncertain and 
variable interval of time, e term block was an unfortunate 
lection ; it was introduced through the practice of ** blocking” 
or priming the telegraph needle over in the earliest instruments 








used to work the system, The “space” system, infopposition to 
that of “time,” would have been more accurate; but the word 
block had now become so thoroughly rooted in railway language 
that it would be difficult to supplant it. Facts had shown the 
time interval to be an illusory and unsafe system. The block 
system was, very improperly, divided into two classes—the abso- 
lute and the permissive. The former was the block system proper, 
the latter was no block system at all, but one introduced by the 
London and North-Western Railway Company, at the suggestion 
of Mr. Edwin Clark, not to secure the safety of their trains but to 
increase the capacity of their line for the transmission of their in- 
creasing traffic. It was, doubtless, an improvement on the time 
system, but it bore little affinity to the block, and should cer- 
tainly not be included in the same category. The systems of 
Tyer, Walker, Spagnoletti, and others, were not block systems; 
they were simply instruments devised to carry out the electrical 
portion of the block principle. The carrying out of the block 
system meant a great deal more than the erection of wires and the 
fixture of instruments. It meant the entire rearrangement of the 
rules and regulations of the traftic-working, a complete reorgani- 
sation of the signals, the construction of fresh siding accommo- 
dation, th: education of the staff, the transferrence of much 
responsibility from the drivers to the signalman, and the supply of 
proper cabin accommodation. Moreover the marking of the block 
was not necessarily an electrical question. If the sections of the 
line were very short it could be worked by mechanical or pneu- 
matic power, and where sections were long and trains few, it could 
be worked with a staff which was practically working with a single 
engine. The introduction of the block system was costly, both in 
its first outlay and in its maintenance. For instance :— 
Annual 
Railway company. First maintenance 
outlay. per mile. 
& x 
South-Westerm .. «- cc co «+ «+ 125 2c co oo 60 
London, Chatham and Dover .. .. 174 «2 « « G0 
Midland 26 <i <c ce «we co 09 S58 co co oe B® 

This cost was not due to the electrical appliances, which formed 
but a small item of the total, but to the signal boxes, with their 
interlocking apparatus, and the various accessories to which 
allusions had been made as being part of the block system. A 
certain amount of prejudice had also existed against its working. 
It was said to introduce delay into the working of the traffic, and 
to be objectionable because it removed the entire responsibility 
from the driver to the signalman. Experience had shown that 
under proper regulations there was not only delay, but absolute 
expedition in the working of trains under the block system, and 
the capacity of the line for the conveyance of trains was largely 
increased by its means; and as regarded the responsibility of the 
driver that had, if anything, increased, for the correct working 
depended essentially upon his keeping a good look out, and upou 
paying proper regard to the signals. The driver had imbibed 
an amount of confidence which he never felt before, and thus 
recklessness had been checked. Respecting the advisability of 
making the adoption of the system compulsory by legislative 
action, he said that the Board of Trade had already insisted upon its 
introduction on many new lines before they were opened to the 
public. Parliament had compelled the railways to supply smoking 
carriages, and to establish intercommunication in trains—why not 
also compel the introduction of the block? The system was an 
abstract principle, the details of which could be worked out in any 
way. ‘There was no difficulty in selecting fit and proper electrical 
and mechanical appliances to work it; many workers had been 
labouring im separate grooves; and of the various railways radiating 
from the metropolis no two were worked with the same instru- 
ments. He was far from advocating the block system as a 
panacea for every ill inherent to railway work. Interlocking gear, 
the proper distribution of brake power, effective intercom- 
munication in trains, sound permanent way, more perfect rolling 
stock, the reputation of speed, were all points upop which 
accidents hinged, and which were as essential to safe working, ard 
as worthy of legislation as the block system. But he contended 
that they followed in the wake of the block system, and that if it 
were made compulsory as a principle, all the other improvements 
must follow, without transferring any responsibility from the 
railway authorites to the Board of Trade. 

Captain Mallock next gave a paper on the same subject. He 
stated that he had been ordered to write a report on the block 
system for the Government of India, His first difficulty in re- 
porting on instruments was to determine which was the best, or 
what was really required in a block system. He had, therefore, 
as the best means available, collected over 900 reports of the 
inspecting officers of the Board of Trade on railway accidents, had 
taken out all these relating to the block system, and had from 
these deduced certain rules or axioms amounting to twenty-four, 
which would be a guide either in working a system or in choosing 
one. He considered that the best means of deciding on the best 
system was that either these axioms should be agreed to or 
decided. In the former case the system which met the demands 
of most should be the best. He then proceeded to read these 
axioms in detail, describing some of the English systems, and 
winding up with a description of the system introduced in 
Germany, in consequence of a conference of the representatives 
of about eighteen of the principal Prussian, Austrian, and German 
railways. 

Mr. a held that an automatic system was better than 
dependence on human agency. He believed that the block systeim 
increased the capacity of railways, but its cost, asfar as expenses 
were considered, had been underrated by Mr. Preece. On the 
Metropolitan District Railway the salaries of the men alone for 
working the system amounted to £480 per mile. There was also 
an enormous inequality in the traffic south and north of London. 
The southern lines were short, and principally intended for 
passenger traffic, whereas in the North there was an admixture of 
goods traffic to such an extent that sidings had to be constructed 
every few miles. 

Mr. Leeman, M. P., Vice-chairman of the North-Eastern Railway, 
said that the number of accidents was utterly insignificant in 
comparison with the enormous traflic carried on by the railways. 
Compulsory measures had been proposed recently, but he thought 
it monstrous that railway directors should be bound to adopt a 
measure without having sufticient experience of its working. 
However things might look here, in the north, in that beehive of 
collieries and manutactories, they were apt to look differently; an: 
unless it was shown and proved that a system was infallible, it 
ought to be left to the directors to introduce what suited their 
emergencies best, The last thirty or forty years had proved that 
these matters might confidently be left in the hands of the boards, 
who, as far as he knew, would go to any expense if they felt sure 
of thereby 1 ing the accidents of travelling. 

The discussion was adjourned, 








SovTH Kensincton MusguM.—Visitors during the week ending 
10th May, 1873:—On Monday, Tuesday, and Saturday free, 
from 10 a.m. to 10 p.m., Museum, 10,076 ; Naval and other col- 
lections, 917; on Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m, till 6 p.m., Museum, 2719; Naval and other 
collections, 60; total, 13,772; average of corresponding week in 
former years, 13,410; total from the opening of the Museum, 
12,450,525, 

Tue Russian Ministry of Marine intends to establish in the 
Baltic and Black Sea training ships for sailors on the model uf 
those existing in England. This measure is dictated by tlie 





urgent necessity there is to create for the Russian fleet a nursery 
of experienced sailors, With this view 400 ship-boys, from 
thirteen to sixteen years of age, will be received on board two large 
vessels anchored at Cronstadt and Sebastopol, who will be 
educated in the usual branches, and in a yr! and phy 
Great attention will be paid to development of the physique of tle 
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RAILWAY MATTERS, 

Ty line of the Rajpootana Railway from Satabhur to Ajmere 
will be commenced immediately by Messrs. Glover and Co, 

Tue Court of Common Council has declined, by a large majority, 
to sanction any present extension of tramways in the City. 

Ir is expected that the Atlantic and Great Western Railway 
Company will extend branches into the mineral region of south- 
western Pennsylvania. 

PuLMan’s cars, constructed by a Belgian company, were used on 
Tuesday night for the first time between Vienna and Munich, and 
will go on as far as Paris, ~ 

THE Ligonier (Ind.) Banner states that the Baltimore and Ohio 
and the Canada Southern railroads will be located at that point, 
and that the two companies will operate a double track from there 
to Chicago. ‘ 

THE directors of the Ross and Monmouth Company made a trial 
trip over the railway to Monmouth on Saturday, after which they 
lunched at the King’s Head Hotel, and it was agreed that the line 
was fully pleted 

INDIANAPOLIS is to be surrounded by a railroad, to facilitate the 
transfer of freight by connecting the twelve railroads centre- 
ing there. It will be about twelve miles long, and the company 
has a capital of 1,000,000 dols. 

GENERAL GEORGE S. GREEN, formerly chief engineer of the 
Croton Aqueduct, New York, has been appointed chairman of the 
Engineer Commissioners who are to supervise the construction of 
the Broadway Underground Railway. 

CotoneEL Rich reports that the collision at Pontypool Road 
station, in March last, was caused wy the engine drivers of the 
trains from Neath having allowed the double train to attain a 
speed which they were unable to control. 


Mr. CAWKWELL, the general manager of the London and North- 
Western Railway, was under examination throughout Tuesday’s 
sitting of the joint committee, which is inquiring into the ex- 
pediency of amalgamating that company with the Lancashire and 
Yorkshire. 

THE sales of land during March by the Union Pacific Railroad 
Company amounted to nearly 18,000 acres, at an average of 
479 dols. per acre. The total sales by the company up to the Ist 
of April were 3,703,437 acres, and they have a homestead of about 
eight millions acres left yet. 

THE railroad tunnel at Baltimore, which is to unite the roads on 
the north and south sides of the city, is to be completed before the 
end of June, and, until the completion of the Broadway Under- 
ground Railway in New York, will form the largest underground 
railroad possessed by any city in America. 

THIRTY-ONE and a-half miles of iron have now been laid on the 
extension of the Missouri, Kansas, and Texas Railroad from Sedalia, 
Missouri, leaving only twenty-one and a-half miles to complete the 
line. Through trains will be run from Chicago and St. Louis to 
Texas by the ist of May. New lines of railroad will soon be com- 
menced in Texas and Kansas, and a rapid movement will be made 
gulfward and westward in the latter States, 

THe New England Iron Company, of Boston, which has the 
contract for the construction of five miles of the Gilbert Elevated 
Railroad in New York city, expect to complete it during the 
present year. As this road is elevated above some of the principal 
thoroughfares in the city, it is absolutely essential that it should 
be safe, and they propose to fasten the whole structure with the 
- Cumming lock nut bolts,” for which they have secured a 

icense, 

THE collision at Dodworth station, on the Manchester, Shef- 
field, and Lincolnshire line, in January, was occasioned—accord- 
ing to the report of Colonel Rich—by the want of judgment in 
the driver of the second coal train in stopping his train when he 
did, and by the practice of running engines with tenders in front. 
This railway, in Colonel Rich’s opinion, should be worked on the 
absolute block system, which is the best means at present known 
of preventing accidents of the kind. 





Ir is announced that the chief engineer has made a report of 
the survey of the Southern Railway between Cincinnati and 
Chattanooga, of which survey 3000 miles have been made, but 
only 1500 reported. There are twenty-six combinations of routes. 
The start is made from Cincinnati by two routes. The State line 
of Tennessee crossed with four. Chattanooga is entered with 
three routes. The extreme distance between the eastern and 
western routes is seventy-five miles. The eastern route is by Coal 
Creek Station, the western by Sparta, both in Tennessee, Esti- 
mates are not completed. 

THE Metropolitan Tramway Company have increased the fare 
from the Nag’s Head, Holloway-road, to the Archway Tavern, 
from 1d. to O., and as the omnibuses have been taken off the road 
by arrangement, the public have no option but to pay the increased 
fare or walk the distance. The London Street Tramway Company 
have also increased the outside fare from Euston-road to the Red 
Cap, High-street, Camden-town, from 1d. to 2d. on Sundays. The 
competition of the penny fares outside or inside by the omnibuses 
of the Metropolitan Railway from the Red Cap to the Gower-street 
Station keeps the fare down on week days. 


THE collision near Whifflet station, on the Caledonian Railway, 
March 6th, in the opinion of Lieut.-Col. Hutchinson, would not 
have happened had the driver of the passenger train been ap- 
proaching the Whifflet distant signal at such a speed as to have 
enabled him, in confor.ity with the rule as to distant-signals, to 
have stopped on seeing the mineral train close inside it. The col- 
lision would probably have been prevented, too, had the brakes- 
manu gone back as fast as he could after his train stopped, and left 
fog-signals on the rails at the spot he might have reached when re- 
called, as he thought, by the whistle of his engine. 


THE project of a railroad to carry ccal direct from the mines of 
Pennsylvania to New England is agitated. The plan now proposed 
is for a railroad from Hazleton, Pennsylvania, to Stroudsburg, and 
thence up the Delaware Valley to Port Jervis, where connection could 
be made with the Erie, and over the tracks of that road and its 
Newburgh Branch to the Hudson at Newburgh. This project in- 
volves the completion of the Boston, Hartford, and Erie to Fishkill, 
and the construction of a bridge over the Hudson river. It is also 
proposed to extend the Belvidere Delaware road through the Water 
Gap to Stroudsburg, thereby making for the new line a connection 
with Philadelphia. 

A SPECIAL meeting of the South Devon Company was held on 
Thursday at the Plymouth offices to consider the following bills— 
tirst, a bill for conferring further powers upon the Devon and Corn- 
wall Railway Company for the construction of works an<l the raisin 
of money, and otherwise in relation to their undertakings an 
those of other companies ; a a bill for authorising the 
arrangements between the Teign Valley Railway Conpany and the 
Great Western, Bristol and Exeter, and South Devon Railway 
Companies, and for making provision for a lease, sale, or 
cmndlapmnatiben of the undertaking of the company; Mr. T. Wooll- 
combe in the chair. He explained the compromise entered into 
between that company and the Devon and Cornwall Company re- 
garding the works of both companies in Plymouth and Devonport, 
and e as his opinion that this compromise was for the 
benefit of both companies. ing the Teign Valley Line, the 
bill now submitted was only a ive one, and the company 
would not carry it out unless they could see that there would be 
some return for their outlay. Resolutions approving the bills were 
carried, and the chairman promised that the di rs would con- 
sider whether there was any necessity for the South Devon to join 
the Devon and Cornwall Cunpeny in making a nger station 
thecompromise, 


atSutton harbour, where, according to the terms 
a goods station is to be erected. 





NOTES AND MEMORANDA. 


Tue sale of sewing machines during the past year in America 
reached the enormous figure of 851,736. 

Spoons are said to have been introduced in the reign of Elizabeth. 
Fynes Morrison, in his ‘‘ Travels,” cautions Engiishmen against 
using the *‘spoone and forke” of Italy. 

WHEN hot from the kiln, twenty-six and a half bushels of 
ground lime go to the ton; but after keeping some time a ton 
swells to thirty bushels, A bushel of fresh lime may be taken at 
one-seventh more than a bushel of stale lime. 


As to the stability of dyes imparted to silks, damasks, and fabrics, 
used in furnishing, Prof. Chevreul has made a series of experi- 
ments. The blue colours, he finds, produced by indigo are stable ; 
Prussian blue resists moderately the action of air and light, but 
not soap ; scarlet and carmines, produced by cochineal and lac-dye 
are lasting ; the most stable yellows on silk are produced by weld. 

M. CHARTIER, assistant of M. H. St. Claire Deville, has found 
that, if in a tube containing hydrogen and nitrogen an electric 
current be passed without a spark, ammonia will be formed in con- 
siderable quantities. Electrified hydrogen also decomposes fresh 
oxide of silver at the ordinary temperature, the silver forming in 
small globules and entrapping the oxygen, which disengages itself 
with scintillations. 

Rep amorphous phophorus, under the influence of solar heat, as 
does charcoal, has the property of absorbing many substances 
without acting chemically upon them, as rosaniline, iodine, 
sulphur. Pulverised phosphorus agitated in a solution of iodine 
in bisulphate of carbon or rosaniline in alcohol, absorbs the iodine 
or the rosaniline, leaving the solution colourless. These facts are 
published as the result of the labours of M. Testini. 

A CEMENT of great adhesive quality, particularly serviceable in 
attaching the brass ew on glass lamps, as it is unaffected by 
petroleum, may be prepared by boiling three parts of resin with one 
part of caustic soda, and five parts of water, thus making a kind of 
soap which ismixed with one-half its weight of plaster of Paris. Zinc 
white, white lead, or precipitated chalk, may be uscd instead of 
the plaster, but when they are used the cement will be longer in 
hardening. 

A FOREIGN contemporary of the Journal of the Franklin Institute 
publishes the following information on the influence of pressure on 
the spectra of s as an observation of M. Cailletet: ‘‘ When a 
spark from an induction coil is passed through a tube containing a 
gas under ordinary pressure, the light is feeble and presents in the 
spectroscope very indistinct bands. But if the pressure be slowly 
increased the bands will become brighter and broader, producin 
in the end a continuous spectrum. Upon reaching a pressure of 
two hundred atmospheres the electric current ceases to pass.” 


A povusT having arisen as to thejsafety of the Niagara Suspension 
Bridge, the directors of the railway company ordered an investi- 
gation to be made. The caps on the towers covering the cables 
have been removed, and the cables found to be as perfect in all 
respects as ever they were. But, most important of all, the 
anchorage of the cables was thoroughly inspected. The masonry 
over one of them was removed for about 12ft., or below where the 
wire is attached to the anchor chains. A portion of the cable is 
imbedded in hydraulic lime cement. For twenty years this has 
been there, yet, on removing it and rubbing the paint off the wires, 
the latter were found as bright and perfect as when placed there, 
the cement having preserved the wire and anchor chains intact. 


Dumas has shown that dry carbonic acid, passing over coke en- 
tirely free from hydrogen, is converted into carbonic oxide, This 
had been denied by Berthollet. The conclusions at which Dumas 
arrived are :—(1) That carbonic acid absolutely dry, in passing 
over carbon entirely free from hydrogen, is converted at a cherry- 
red heat into carbonic oxide. (2) If the carbon is in excess, the 
carbonic acid disappears entirely, being replaced by perfectly pure 
carbonic oxide. (3) That wood charcoal, even intensely heated, 
retains hydrogen or water, losing it only under the prolonged 
action of chlorine at a red heat, (4) That charcoal not previously 
treated with chlorine, being employed to convert carbonic acid 
into carbonic oxide, yields always a gas containing traces of hy- 
drogen. And (5) that a slow current of dry carbonic acid is par- 
tially converted, by iron heated to a clear cherry-red, into car- 
bonic oxide, a considerable proportion of carbonic acid either re- 
maining unaltered or becoming regenerated. 


Ar a time when gold is said to be rising in value, and when nickel 
has come to be in great demand for coinage, the claims of platinum, 
as a useful material for the same purpose, may fairly be recon- 
sidered. In many of its qualities it is fully equal to gold und 
silver. It is scarce, therefore intrinsically valuable; it is quite as 
refractory as gold to ordinary chemical agencies, and far less 
fusible ; it stands wear very well; and its high specitic gravity 
renders it even less liable than gold to imitation “ base alloys. 
Apart from all abstract reasons, however, is the fact that platinum 
was actually used in Russia for coining purposes, and its use was 
abandoned, in 1845, only because of the difficulties of the working 
whichthenexisted. Now, however, when comparative large ingotsare 
manipulated by modern improved methods, such an objection can 
no longer be urged. The Journal of the Society of Arts says the 
feasibility of a platinum coinage is at least worthy of careful con- 
sideration, and the subject is commended to the thoughts of those 
interested in such matters. 


THE manufacture of glycerine has of late, in view of its 
constantly extending importance in the arts, been greatly expanded. 
During the past year the production in the United States alone 
reached 2,000,000 lb., of which one firm in Cincinnati manufactured 
one-half. In a communication addressed to the French Society of 
Civil Engineers, M. Austin has highly recommended the employ- 
ment of this substance as an anti-incrustator in steam boilers, 
Glycerine, which is soluble, in all proportions, in water, appears, 
according to M. Austin, to increase very notably the solubility of 
the lime salts, to which the evils of incrustations in boilers are 
maiuly ascribable ; indeed, according to the author, it really forms 
with them a soluble compound. When the lime salts accumulate 
to such an extent as to be no longer soluble in the glycerine 
present, they are deposited in the form of a gelatinous sediment, 
which does not adhere to the boiler surface. M. Austin recom- 
mends the employment of one pound of oy to every 300 or 
400 pounds of coal burnt. From actual trials made with the 
material, it is declared in the communication that the employment 
of glycerine for this purpose, and in the manner above described, 
proved successful. 

A PRACTICAL method of determining the heating power of fuel 
has recently been given by E. Seidler in the Zeitschrift fiir 
Zuckerindustrie. The object is attained by first drying some 
100 lb. of the fuel at 1000 and noting the loss in weight, then, by 
burning a measured amount, 2000 1b. for instance, weighing the 
ashes and cinders and, after allowing } per cent. for ashes carried 
off by the draught, calculating the t of bustible in the 
fuel ; ¢. g., supposing the, fael was found to stand as follows :— 
Water, 40°} per cent. ; ashes and cinders, 17° per cent. ; ashes 
carried off by draught, 0°}; total, 58° per cent, ee 42 per 
cent. of combustible in the fuel, 2 per cent. may be subtracted 
from the age | of ashes and cinders for the coal which falls 
between the bars of the grate. For peat, muitiply the percentage 
of combustible thus found by the factor 7, and deduct from that 
the percentage of water in the fuel, to arrive at the amount of 
water in pounds which will be evaporated by one pound of the 
fuel; ¢. g., in the above case, 0°42x7=294. 2%4—0°4075 = 
2°5325. A ton of such fuel then will eva) 2 2000 X 2°5325 = 
5065 Ib. waterat 0 deg. developing 5065 x 640 = 3,241,600 heat units, 
If the water used is run into the boiler at a higher temperature, 
20deg. for example, theamount that can beevaporated by oneton is 


Linens = 5228 Ib, 











MISCELLANEA. 


THE dangers of the coast of Nova Scotia are well shown from 
the fact that between 1857 and 1864 nine iron steamers, running 
from the mouth of the St. Lawrence to Portland, were lost. 

THE tender of Messrs, Marriott, of Coventry, for the erection of 
sewage works for the General Sewage oak thous Company at 
Whitby, Coventry, has been accepted, the amount of the tender 
being £7416. 

A SCIENTIFIC society, comprising engineers and others connected 
with scientific pursuits, has just been established at Buenos Ayres, 
its first president being Mr. Luis A. Huergo. We hope ere long to 
furnish reports of the society’s work. 

THE Coalbrook Dale Company are manufacturing a grate, regi” 
tered by Mr. John Large, with a simple and ingenious arrang © 
ment for partially or entirely closing its front, so as to regulat® 
the draught, and of course the fire, to any required extent. 

THE Prussian Government intend to bring in a bill to make the 
violation of contracts by workmen with their employers a criminal 
offence. This was announced on Monday in Parliament by Herr 
Delbriick, who said the Government had long contemplated such 
a measure, and they hoped to be able to proceed with this next 
session. 

AN instance of the old adage, ‘‘ nothing new under the sun,” and 
of the fact when there is a demand there is always found a supply, 
the New York Semi-Weekly Times says is afforded in an old map 
ordered by Parliament in 1771 and printed in a book of travels at 
that time, wherein the petroleum deposits of Pennsylvania are laid 
down and marked. 

THE New York, Boston and Montreal Railroad Company, will 
lay 6000 tons of 56 lb. rails in May and June, from Harlem river 
northwardly. The track is to be laid with fish-plate joints, 
secured by the “‘Cumming lock nut bolts.” The Tredegar 
Company have the contract for the fish-plates and spikes, and the 
—_ Nut and Bolt Company, of New York, the contract for the 

ts. 

THE New York shore-end of the new Atlantic cable was laid on 
the afternoon of the 24th of April. The steamer Kangaroo lying 
off shore, and wind and tide proving favourable, the shore-end was 
landed on Hog Island, off Long Island, through the agency of a 
barge. The sea end was buoyed, while a coil of about 500 yards 
was left on the beach, under a temporary shelter, to make the 
land connection. 

In the manufacture of cast iron tubes, the practice has been 
introduced in America, and it is said with satisfactory results, of 
turning off one end conically, and boring out the end of the tube 
to which it is to be united at the same angle, the end of one tube 
being thus inserted into the other without the necessity of apply- 
ing any cement, the junction being effected in this way very 
readily, and the joint being perfectly tight. 

Ir is announced that the light on the old tower at South-West 
Pass, the mouth of the Mississippi river, will be extinguished on 
the Ist of July, and that on that date a fixed white light of the 
first order of the Fresnel system, illuminating the entire horizon, 
will be exhibited from the new tower now being erected. A fog 
whistle is also to be sounded in thick weather, the blasts being of 
five seconds duration, with alternate intervals of five and forty- 
five seconds. 

THE Patapsco river, which leads from Chesapeake Bay to Bulti- 
more, is being dredged so as to improve the channel to Baltimore 
Harbour. The channel is to be deepened for a distance of eighteen 
miles from Fort M‘Henry to the bay, the improvement being con 
ducted at the joint expense of the city authorities and the general 
Government at Washington. Baltimore has a rapidly-growing 
foreign trade, bringing numbers of large vessels to her wharves, 
and this improvement has been much needed. 

THE works which for some months past have been in progress 
in Victoria Park are now completed. The great lake has been 
cleansed and refilled with water, and advantage has been taken of 
this opportunity to erect a new concrete wall, with a granite 
coping around it. The islands have been re-covered with turf, a 
number of new shrubberies planted, and several ornamental 
rockeries erected. The bathing lake has also been cleansed and 
deepened, and the service of fresh water greatly improved. 

A FOREIGN consul at a British port writes to Mr. Plimsoll that 
some shipowners are trying to put their rotten ships under foreign 
flags to evade the British law, keeping the ownership of them 
under a fictitious transfer. ‘‘A notorious shipowner applied to 
me,” he says, ** to authorise him, as a subject of my nation, 
to purchase one of the ships, and requested me to give a profes- 
sional foreign nationality to it. Knowing the character of his 
ships, I was doubly on my guard, and as inquiry satisfied me this 
was not a bond fide transaction, I formally refused the request.” 

Tue following gentlemen obtained the certificate in Engineering 
Science at the University of Glasgow on the 1st inst., viz. :—George 
Barclay Bruce, C.E., London; Bernard William Cantopher, C.E., 
Calcutta; Edward L. Doriga, C.E., Santander, Spain; William 
Gibb, C.E., Leslie, Fife; William T. Olive, C.E., Cheltenham; 
Arthur Watson Thomson, C.E., Johnstone, Renfrewshire; Peter 
J. Sherlock, C.E., Antwerp. The following obtained the degree 
of Bachelor of Science in the department of Engineering Science, 
viz.: — Hen Dyer, C.E., M.A., Scotland (Principal of the 
Engineering College, Yeddo, Japan); Thomas U, Walton, C.E., 
Scotland. 

THE Agricultural Department at Washington has made a report 
upon the growing wheat crop, which states that, while a conside- 
rable portion in the first week of April was covered with snow, yet 
the condition of that which was visible gave promise of general 
exemption from winter injury, leaving the crop, however, subject 
to the meteorological vicissitudes of April. In the middle States 
a great improvement on the showing of last Spring is everywhere 
conceded. In the States south of Maryland the prospect is less 
favourable than last year, while there are indications of diminish- 
ing wheat area in the cotton States, The report makes no attempt 
to give acreage, but announces that as a whole the wheat prospect 
in the United States is better than at the same period im 1872. 

Coat has at last been struck at Brora, a seam of 3}ft. in thick- 
ness having been discovered by Richard Buckley, one of the sinkers, 
at a depth of 250ft. from the surface. Since this a considerable 
quantity has been brought up, and the quality is all that can be 
Todeul. There is still, however, a good deal of rubbish to be 
removed before free access to the seam can be obtained ; but in the 
meantime all the coals necessary for consumption at the works can 
be easily obtained, though it is not ex that the public will 
be served for some time. The intelligence was forwarded to the 
Duke of Sutherland in London, who has expressed his gratification 
at the news, and signified his intention of visiting the works soon. 
It is impossible to overestimate the benefits of this discovery 
should future operations justify the hopes which have been 
awakened, 








M. LouisSrrauss, ian Consul in Japan, has published anarticle 
on the mining question in the Jndépendance Belge of the 12th inst. 


At the outset he states that the mining industry in both countries 
is still in a perfectly primitive state. The Japanese Government 
has engaged some foreign engineers, but only a few small engines 
have been introduced = now. M. —— cen that Japan 
offers a good opening for exporti gian machinery. 

giving an account of the known coal-fields and sings which are 
worked in China and Japan, M. Strauss says :-—‘* The example of 
Japan, where some of the mines are worked under the direction of 
foreigners, will probably carry China into the way of progress, and 
confer upon her the benefits of Western invention. The natural 
resources and the national wealth of the empire demand it, and 
when Europeans shall be able to work the coal mines of China, 
these will supply the extreme East, for nowhere is labour less 
dear. At Formosa especially the coal-fields are near the rivers, 
which will facilitate the transport.” 
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EIGHT HORSE-POWER HORIZONTAL ENGINE—VIENNA EXHIBITION. 


WAT 
A \ i 
li 


3 


| 








THIS engine has been exhibited by Messrs. Robey 
and Co., not merely as an example of good design and 
correct hoe but also as a sample of excellence of 
material and perfection of workmanship. Every part 
of the engine, whether of cast iron, wrought iron, or 
brass, is brilliantly polished, even to the cast iron bed- 
aes the whole surface, sides, and ends of which are 

right. The plates covering the lagging of the cylinder 
are cast iron got up bright, and these are for the sake of 
contrast stained a rich chocolate colour. For the same 
reason all bolt heads and nuts, after being polished, 
are case-hardened, and there is left on their edges the 
dark colour they obtain in that process. 

The whole stands upon a foundation representing a 
block of polished marble, and for its better exhibition, 
and to protect it from injury, it is surrounded by a 
railing consisting of polished brass columns, through 
which runs a crimson cord. This is a novelty in exhibits, 
and quite one that should be shown at Vienna. Our 
hosts there are by no means behindband in power 
of finishing, and they are quite able to appreciate good 
work in others. 


SUBMARINE MINE EXPERIMENTS. —It is necessary 
to correct a mistake in the description, in THE EN- 
GINEER of the 2nd instant, of the arrangements for 
firing the submarine mines at Stokes Bay on April 
25th last. The mistake arose from a misconception as 
to information which had been obtained from the best 
sources, The circuit is divided closetothe mine. One 
branch passes through the fuze contained in the charge, 
passing Meee 0 the copper plate shown in the figures, 
and home to the battery through the water. The other 
branch leads through the circuit closer, passing into the 
water at the zinc plate, and so home to the battery. 
This circuit is only complete at the moment the circuit 
closer is tipped over, and the in brought to 
make contact, At that instant the bulk of the current 
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through the fuze and charges, the other branch, 
being, as we have said, closed. This feeble current is 
employed for testing purposes. If water enters the 
case, the wire, which is in contact with a zinc cover 
(shown in Fig. 3), completes circuit through zinc and 
water without passing through the fuze, and if tested 
gives a zinc reading. If, on the other hand, everything 
is carried away by an accident, a copper reading is given 
by the end of the wire in the water. At the moment 
of contact, when the circuit closer is tipped over, a 
sudden flow of electricity passes through it, and the 
electro-magnet shown in Fig. 5 comes into action, and 
puts the powerful firing ba into circuit, which 
explodes the charge, the branch through the circuit 
closer being checked when the circuit closer recovers its 
normal position. 

_THE CORNWALL POLYTECHNIC SocizTy.—The Ex- 
hibition of this Society will be opened early in August 
at Falmouth, and articles for exhibition must be 
forwarded at least one week before the opening. 
Medals and prizes will be awarded for useful inventions 
or improvements, which must be explained by models 
or drawings and descriptions. The following » 
ve ay will be awarded :—For the best model and 


‘ st plan for im ing the ventilation of mines, £10 
pa 5 " sasae,, Page ¥. 





t 
mining practised el , and applicable with ad- 
vantage to Cornwall; for practical suggeati with 
models or drawings, as to the motive power to be em- 
ployed in driving boring ines in Cornish 
including the method of conveying the 


wer to the 
machine, £10and £5; for models of steam stamps, three, 
two, and one guineas; for the best working plan of a 


e in full work, £5 5s.; for models or plans of a new 
safe contrivance for lowering or raising miners, two 





rey through that branch. The fuze, which is Abel’s of a engine and lifts or pit work will be 
gh tension pattern, is driven with ite of mer- awarded. Prizes are eae | in other sections. 
cury and graphite sufficiently hard to 0; a resistance of 10,000 | a current of electricity — to the arrangement flows feebly | Full information may be obtained from the , Mr. J. H, 


units to the passage of a current. Thus, before it is disturbed, | —we might almost say trickles—through the branch which passes | Collins, F.G.S., Polytechnic Hall, Falmouth, , 
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PORTABLE WINDING ENGINE FOR MINING PURPOSES 
MESSRS, ALEXANDER CHAPLIN AND (0., ENGINEERS, GLASGOW. 


In sinking for coal or other minerals it is not often politic, for 
several reasons, to put down at once the engines intended to wind 
up the products of the mines. In many instances it is uncertain 
whether the measures sought for will be found at all, and in other 
cases, till the mine is proved it is impossible to judge of the future 
output, and consequently the description od a required. Even 
where the area and —_— of the mine to be worked have 
been pretty well ascertained, it is far from economical to sink the 

its with the large winding engines, as, comparatively speaking, 
ittle power is necessary, and the speed need not be great. It 
has been almost a general custom to sink pits with small 
stationary engines and boilers, which are removed when 
the coal, ore, or stone is reached, and the winding engines 
are t to work. On account of the brick foundations 
and house for the engine or engines, the setting for the boilers, 
and the difficulty experien in fitting wp and taking down 
this class of engine, the expense has been found to be great, 
and latterly engines have been introduced for sinking 
and winding from moderate depths. Mr. E. Fisher Smith, who is 
dley’s extensive ironworks and 
mineral estates, is ever alive to the importance of introducin 
ecenomy into the important branches of trade he represents, an 
he some six years back, one of the portable hoisting 
engines made by Messrs. Chaplin and Oo., o' Glasgow. This 
has worked up to the present time without needing repair, 
and has been so eff ly to move about, an 
mical as regards fuel, that it was determined to have others 
for sinking and working shallow measures of coal. It was thought 
that this engine might be improved and strengthened, 
Duiley, and that gentleman, together with Mr. ‘T. Passeld, 
A gentleman, er wil ee: 
a the improvements, and procured from Messrs. —— 
Co, the es of which we have given an engraving. 

engine shown is 15-horse power, having two cylinders 8in. dia- 
, with a stroke of 14in. e crank shaft runs the whole 
of the and the 2 by the 
link motion. e drums are 5ft, diameter, and p one 

side of the boiler, upon independent shafts worked by spur 
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gearing, and are composed of cast iron ends or rings fitted on to 
» central thimble, which allows them to run loose upon their 
shaft ; they are engaged and disengaged by clutch gearing, and 
are lagged with thick oak. Each shaft is left of sufficient length 
to receive a niche ring for flat wire rope, if found necessary. The 
boilers are of the vertical dome shape, without tubes, with the 
exception of two large ones put across the fire-box as stays. 
The whole is fixed to a strong wrought iron frame mounted 
upon wheels, the front ones made to swivel, so that horses | canal 50ft. wide, with 5ft. depth of water, and a fall of 2ft. per 
can be tackled to shafts, not shown in the engraving, and the engine | mile, would carry 50,000 cubic feet of water per minute. Thi 
drawn about anywhere, All handles are brought within reach of | could be easily made on the east side of the river along the valley 
the driver, and having two independent drums, material can | where the land is low. The water could be then applied to wheels 
either be drawn from two pits or shafts, or from one shaft, whilst | in two sites, one below the other, the whole fall available on the 
the second drum works an incline. The engines are strong in all | wheels being 13ft. in high floods and 19ft. in summer. The power 
eta and of the best material and workmanship. Bad water | available would be in summer 650-horse power. As the Shannon 
oes not easily injure the boilers, as there are no small tubes, and | is now regulated the least power in driest summers would be 
plenty of water space is provided. Very little fuel is consumed, | 325-horse power. The Irish Board of Works are the owners of the 
and, being so portable, the engines, we understand,’are found to | water-power and of sixteen acres of land along the east side of the 
answer admirably the purpose intended. | Shannon. More land could be easily purchased adjoining. Pro- 
| bably the water-power could be leased for ten shillings per horse- 
power. The two towns of Killaloe and Ballina are on opposite 
sides of the river, connected by a good stone bridge. The city of 
Limerick is fifteen miles distant. There is an excellent canal 
from Killaloe to Limerick on the west side of the Shannon, and a 
railway on the west side. There is an excellent navigation by the 
Shannon, referred to in a recent impression, may interest some of | Shannon upwards to Athlone, and by canal to Dublin, by the 
our readers :—Killaloe is a very favourable site for a great — | Grand Canal Company’s steamboats. The country on both sides, 
to be worked by water-power. The Shannon, issuing from aa | Tipperary and Clare, is as peaceable and orderly as any country 
Derg, falls over a great permanent stone weir built obliquely could be. The magistrates are asking the Government to reduce 
across the river, and runs in a narrow channel, with a great fall, | the police force and save unnecessary expense, 
for two miles. The fall over the weir is in summer aft. and in 
floods 2ft., and there is a further fall in the river downwards in 


the length of a mile and a-half amounting to 18ft. in summer. 
The whole fall in the mile and a-half is, in summer 22ft., and in| A DEPUTATION from the Chambers of Commerce and represen- 


floods 16ft. The weir wall is 1100ft. long, and the head of water | tatives of the Trades Marks Protection Society have had an 

ing over it varies from 3in. in extremely dry summers to 3ft. | interview with Mr. A. Peel, the Under- of the Board of 
and sometimes more. In such extremely dry summers | Trade, and submitted several amendments, which were favourably 
the whole quantity of water passing would be only about 25,000 | received. 


cubic’ feet per minute as the river is now regulated. But Lough 
| Derg, which is twenty miles long, and contains 29,000 acres, may 
| easily be made to have a range of 2ft. of depth, so that it may be 
easily regulated so as to have a quantity passing equal to 50,000 
cubic feet per minute in dry summers. This would amount to 
50-horse power per foot of fall, and 650-horse power for 13ft. of 
fall. The quantity of water passing in ordinary wet weather is 
| about 220,000 cubic feet per minute, and in floods 800,000. A 








THE SHANNON AT KIL- 
LALOE. 
THE following particulars concerning the water-power of the 
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GUN COTTON EXPERIMENTS AT EASTBOURNE. | Upnor, or as a permanent condition of storage. The dimensions 


THE experiments carried on near Hastings in April, 1872, on 
the behaviour of a magazine containing gun-cotton when ignited, 
and which we noticed at the time,* left the question in this 
state, viz., that a store of gun-cotton might explode, or it might 
burn without explosion, according to circumstances. Practically, 
it was difficult to get much beyond this general statement ; for 
it was a hard matter to define the exact conditions which would 
determine the character of ignition—that is, explosion or com- 
bustion. Yet, if we are to carry out any thorough system of 
regulating our manufacture of explosives throughout the country, 
it is necessary that such conditions should be well understood, 
and that they should be clearly defined. The principle which 
we pointed out in our report of those experiments is, we believe, 
true, viz., that the actual cause of explosion in every case where 
it occurs may be traced to confinement of gas developed during 
combustion, and increase of heat and pressure in some portion 
of the mass. Thus, when there was any free passage of air, and 
when the gas escaped or became consumed without accumula- 
tion, no explosion took place. As long, however, as the limit of 
conditions determining explosion or ordinary combustion seemed 
te depend on such matters as the exact strength of a box, the 
tight or loose screwing of a lid, the amount of ventilation in a 
store-hut, or the height of a pile of boxes, there was little encou- 
ragement in attempting to define the terms on which safety was 
to be secured. The act of the Committee in falling back from 
the dry cotton programme, as it were, so far as to burn a store- 
hut filled with damp cotton, seemed to say, “ We are disappointed 
at finding the whole of the ground we proposed to travel over 
doubtful and insecure ; let us, at all events, now fall back to a 
point where we can feel we are safe, and from which we 
can start and take sure steps, and make sound, reliable pro- 
We recapitulate all this to explain the bearing of the 
experiments made last Friday at Eastbourne. But we must 
make one important remark yet in doing so, “A year ago the 
question would have been—Can we keep cotton by damping it in 
a non-explosive condition, yet capable of being used by a few hours’ 
drying? Since the discovery that damp cotton may be exploded 
hy detonation the question is—Can we keep cotton safe against 
explosion by fire, yet capable of being used as an explosive at any 
moment by using « detonator? Under these circumstances, the 
investigation of last year was taken up with prospects of obtain- 
ing most importaut manufacturing results. 

The test devised was severe. Thegun-cotton, which had been 
damped at Upnor Castle on the Ist of August last, was conveyed 
to Eastbourne and placed in two magazines built for the experi- 
ment. We have said that pressure and confinement were the 
conditions tending to determine explosion. Sufficient confi- 
dence was felt in the non-explosive properties of damp cotton 
to try its power in the class of building shown in the Figs. 1, 2, 
3,and 4, That is to say, a strong structure of concrete with 
walls 2ft. thick, and an arched roof, which was, in the case of 
Fig. 1, or as we shall call it No. 1, made of concrete 9in. thick, 
and in No. 2 of brick Yin. thick. The door was of single plank. 
The arrangement in each case was as follows:—In No. 1 eighty 
boxes similar to the stronger pattern used at Hastings, were 
piled as close as their end cleats would admit in a pile shown in 
Figs. 1 and 2. The boxes were filled with cotton damped last 
August, and containing about 30 per cent. of moisture. (The 
mean result of nine discs tested by Col. Younghusband gave 


Tess ™ 
gress. 









































2 FEET CONCRETE WALLS 
’ 
<--~-2-—> 
| 
Fic.4 
PLAN OOF N? |) MAGAZINE 


29°89 per cent.) 28 1b. of gun-cotton being in each box, that is, 
one ton in the eighty boxes. The lids were screwed down. The 
pile rested on the following base :— Four brick pillars were made 
about 1ft. 8in. high, with railway rails fastened so as to join the 
two on the same side together, and cross pieces of iron were 
laid across them, forming a gridiron frame for the pile to be 
built on, as shown in Figs. 1 and 2. The object was to repre- 
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sent the condition of damp gun-cotton as packed for ready 


removal. The boxes were lined with waterproof material. This 
is necessary to make the arrangement a complete one, for there 
would be little meaning in testing the safety of gun-cotton in a 
condition in which it would not remain for long, and were the 
boxes not closed completely it might be expected that the 
inoisture might gradually escape. In No. 2 magazine the cotton 
dises were placed loose in the tank in which they were stored at 
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of the tank are given in Figs. 3 and 4 ; the lid, which is an inch 
| thick, was screwed down. The tank being mounted on gridiron 

support and brick pillars, as in the casé of No.1. Cotton discs 
| are moistened in the following way:—The tank has a false 
| bottom full of perforations, so as to allow the passage of water 
' through it, the actual bottom is sloped so as to drain the water 
out at a hole in one corner. The tank is filled up to the top 
edge with water which thus covers the discs, and is then allowed 
to drain away. The amount of water in each disc is tested by 
weight. Ignition was effected by means of tar barrels and 
shavings, both magazines being lit together, that is, at 10.5 a.m. 
and 10.8 a.m., by placing lighted portfires in them. 
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A good deal of smoke was seen from both, but no distinct 
flame appeared till near eleven o'clock, There were a certain’ 
number of fluctuations in the burning, characteristic gun-cotton 
flame being visible for a great part of the time. Both magazines 
were well burnt out by twelve o’clock. There is little use in 
following the precise variations in the degree of smoke and flame 
visible, but the following features may be noticed :—No. 2 (con- 
taining the tank with loose discs) appeared to come into full 
ignition less quickly than No. 1, but it burnt more regularly, 
and eventually burnt out more quickly. The successive ignition 
of the different boxes in No. 1, accounts for the fluctuations in 
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its burning, and for the increased duration of the process of con- 
sumption. Considering that both the doors were burnt away, it 
is remarkable that so little violent flame was seen. A rather in- 
significant volume of flame, with a fair proportion of smoke, is a 
small show of burning for a ton of gun-cotton. The action was 
of a dull, confined character. Compared with the usual flare of 
gun-cotton it might be termed smouldering. On coming up to 
the magazines the evidences of the great heat in each were 
abundant. The iron bars in the case of No. 2 had been so heated 
as to sink down in a deeply curved form in the middle, the 
arched roof in both cases was cracked through and through, and 
very few vestiges of any of the woodwork were left, the maga- 
zine doors, &c., having entirely disappeared. The test must have 
been a very severe one. The only condition that favoured the 
escape of the gas was the fact that the doors were left slightly 
ajar. If there were no ventilation at all through the magazine 
it might be difficult to effect ignition, and there would be of 
object in closing the chamber more tightly against air than would 
be the case in a badly-ventilated magazine. Nevertheless, in 
another experiment were made, it might be well to close the 
ventilation still further. There would be no object in increasing 
the strength of the structure. It may naturally be asked if 
water prevents the ordinary explosion of gun-cotton, why should 
it not do the same under great pressure and confinement, and 
why does it allow of ignition by detonation ? 

As to the first part of the question, it has yet to be ascer- 
tained whether, under any circumstances, damp gun-cotton can 
be exploded by actual heat and flame. It is probable that in the 
form of damp material it is not possible to do so, but it is con- 
ceivable that when a large bulk is ignited, under the pressure 
due to confinement, some portions might be heated, dried, and 
so far modified in condition as to be brought into the state in 
which explosion occurs in dry masses of closely-confined cotton, 

The question as to why wet cotton can be red by detonation 
we noticed in an article, on December 20th last. The explanation 
is probably that the explosion is of a different nature of vibra- 
tion to that of heat. It is easy to conceive of the presence of water 
preventing the action of an impulse, to which it is susceptible, and 
which it is capable of absorbing until it is itself volatilised ; while, 
supposing the impulse to be of a different character, and one to 
which water was not susceptible, it might not be interfered with 
by its presence. 

The chief practical point to be sure of is, whether gun-cotton, 
containing as much moisture as 30 per cent., can be readily and 
conveniently used for explosive purposes. It may be remem- 
bered that the cotton employed at Stokes Bay contained 22 per 
cent. of moisture. The complete experiment would be to per- 
form work with the cotton when in a state of moisture that was 
proved to be non ve in large masses under any application 
of fire. There is, however, no necessity to make stich an experi- 
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ment, because at Weston-Super-Mare, the cotton was made to 
explode in a thoroughly wet state. It’ is, therefore, difficult to 
add to the completeness of the success now achieved, so far as 
damp cotton is concerned, and we think there is great cause to 
congratulate those interested in gun-cotton on the results of the 
experiments, 





AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A REGULAR meeting of this society was held at the Rooms, in 
New York, February 19th, 1873. : 

The secretary presented the following discussion of a paper 
“Upon the Character and Position of Neutral Axes as seen by 
Polarised Light,” by Mr. Louis Nickerson, C.E., of St. Louis, Mo., 
read before the society December 18th last. 

Col. Merrill :—This ps ms a field for examination which 
promises the most useful results in a matter of vital interest to 
engineers—the laws of strains in materials used in construction. 
The plan of using glass to find out these laws brings to mind the 
practice of physicians in ancient times of determining the laws of 
the human body by experiments upon those of the lower animals, 
In examining the action of strains within opaque bodies, the 
method by analogy seems to be the sole one, aided of course by 
what is visible on the surface and detected after fracture. 

Further experiments will probably enable us to decide with fair 
accuracy what is the magnitude of an unknown strain on a glass 
column, by comparison with the observed effects of a known 
strain upon a similar column. The proposed strengthening of 
tubes by external rings at a regular interval is a curious result of 
the experiments, and, if confirmed by practice a valuable dis- 
covery. The whole discussion illustrates the interdependence of 
all branches of physical science, and that no discovery is to be 
considered useless, no matter how far it is apparently removed 
from the practical application. 

Mr. M‘Alpine :—The civil engineer has rarely to deal with glass 
asa anid of strength—-still, evidently it will be affected in the 
same way as any, similar material, as cast iron. Itis a characteristic 
of this age that every discovery in science is made useful to the 
engineer or constructor. 

Some years ago Prof. Airey devised a system of measuring the 
strains in each member of a truss with a model in steel, of which 
he had exact duplicates. When the model was loaded a member 
was struck, and the strain upon it measured by the load borne by 
the duplicate when in accord. There we have sound, and here 
we have light, to aid in solving an important problem. 

General Ellis:—Wertheim, of Paris, invented an instrument forthe 
determination of strains and pressures by the colours of polarized 
light. Mr. Nickerson’s examinations are in the right direction, and 
it is hoped he will pursue the matter further. 

What we want to know is the elastic resistance to tension and 
compression in any one substance, and the effect of a weight upon 
a beam of the same substance—then, knowing by experiment the 
elastic resistance in both directions of other substances, we might 
reason upon the position of the neutral axes of beams made therefrom. 

Writers upon the strength of beams err in assuming that equal 
strains extend, and compress the same substance equally (thereby 
locating the neutral axis of horizontal strains in the middle of a 
rectangular beam), also that the elastic and ultimate resistances 
are proportional. How can polarised light show a neutral axis in 
aglass beam, supported at the ends, and weighted in the middle, 
instead of a neutral point under the ee everywhere in thebeam, 
except at the central point? These are diagonal strains, which will, 
as well as the horizontal strains, transmit the polarized rays. 
The additional element of strength referred to in the paper is, I 
think, due to the elastic yielding of fibres, which in consequence 
slip upon each other without a diminution of their ultimate 
strength ; otherwise in a beam under strain the outer fibres 
would be ruptured before the others were loaded. 

A communication from General Smith, chairman of the com- 
mittee appointed at the annual convention held in Chicago, June 
5th and 6th last, to urge upon the United States Government the 
importance of a thorough, and complete series of tests of Ame- 
rican iron and steel , and the great value of formula to be deduced 
from such experiments, was read, stating that information is 
required of what has been done in this direction by other Govern- 
ments, as well as by corporations and individuals here and abroad, 
of new forms employed, and of new processes of iron and steel 
making, and their products, 

A paper by Gen. W. Sovy Smith, of Maywood. IIL, on “ Pneu- 
matic Foundations,” was 

The first two bridges on pneumatic pile foundations erected in 
the United States were one over the Sautee River, on the North- 
Eastern Railroad, built in 1855, and the other over the great Pedee 
River, on the Wilmington, Columbia, and Augusta Railroad, built in 
1857. The air-lock used in sinking these piles was invented by 
Alexander Holstrom; it was a cast iron cylinder 6ft. in diameter 
and 4ft. high, closed at top and bottom by cast iron plates, through 
which were man-holes opening downward for entrance, and bull’s- 
eyes of f= for light ; two goose-neck pipes passed through the 
sides and bottom, one for introduction of air, and the other for 
the discharge of water, when it would not escape through the 
material underneath the pile. A windless was attached for 
raising the earth within the pile, all of which was removed by 
hand. There were four air-pumps set in a single frame, of such 
excellent construction that they served for the sinking of their 
foundations ; those of the third Avenue Bridge, New York, across 
Harlem River, and of the Leavenworth Bridge across the 
Missouri Kiver, and are now being repaired for use for sinking 
the piles for the Little Rock Bridge, across the Arkansas River. 
Construction of the pneumatic pile piers for a bridge over the 
Savannah river, on the Charleston and Savannah Railroad, was 
begun in the fall of 1859. The air-lock used was 6ft. instead of 
4ft. high, and to save weight the cylinders of wrought instead of 
cast iron. Two defects were soon apparent ; one, practically no 
natural light was admitted into the nile through the bull’s-eye in 
the air-lock plates ; those in the bottom being covered with dirt 
most of the time; another, the air-locks was too small to stow 
the material raised, so that when discharging the same work in 
the pile was much delayed. To overcome these defects, an air- 
lock was made of less diameter than the pile, so that an annular 
te was left between the two, in the plate covering the top of 
the latter, into which bull’s-eyes were introduced, Through the 
side of the air-lock was a pipe or trap, inclined at an e to 
discharge readily any material put into it, and arranged —— 
at either end—the outer end being closed, the trap was filled with 
material, the inner end was then closed, the compressed air thus 
cut off from the air-lock liberated, and the outer end opened 
when the material would pass out. By reversing the process the 
trap was made ready to receive material again. By this modi- 
fication no artificial light was required during the day, and at 
night it could be reflected into the pile, without the inconvenience 
of candles or lamps burning in a compressed atmosphere. No 
detention occurred from this or from voiding the material raised, 
and nearly thrice as much work was done in the same time as 
with the Holstrom air-lock. It was soon found that the sandy 
material throughwhich these piles were sunk could be raised by the 
escaping compressed air through a disch pipe, and delivered 
outside in a continuous stream. For this the mouth of a flexible 
tube fitted to the lower end of a fixed pipe was thrust into the 
wet sand, and moved from place to place as the material dis- 
appeared. The ratio of work done to that with the old air-lock, 
which before was as 28 to 10, now became as 28 to 1. The im- 
peovewene thus introduced have been generaily used since by 

n. Smith, in sinking foundations by the pneumatic process. 
For the flexible tube, one iron pipe sliding into another with a 
hem v4 et between, ioe pews et with still better 

3 seven men excavated six cubic yards 
hour for several hours ; hand, 3 of a cubic yard per tod 
man is about the rate. e late war interrupted this and 
also preverited conaideration of a plan submitted to the U: S, 
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Lighthouse Board in 1860, for the erection of a lighthouse on 
Frying-Pan Shoals, or a similar position on the coast ; embracing 


the sinking of a caisson, from 30ft. to 50ft. in diameter, to any | 


required depth less than 100 ft., inside of which a masonry founda- 
‘tion of dovetailed stone was to be laid. Soon after the war the 
= was adapted to the repairing of Wangoshance Lighthouse, 
ocated at the western entrance of the Straits of Mackinac, upon 
a rocky reef two-and-a-half miles from shore. It is a brick tower 
24ft. in diameter, 34ft. high from water surface to focal plane, 
and stands upon a foundation 24ft. square, consisting of a crib 
filled with concrete and rubble masonry ; this crib was surrounded 
by others filled with loose stones, all framed together into one 
pier 100ft, square. 

At this time the timbers put in place in 1848 were decaying 
under the action of seas, as heavy as any upon the Northern Lakes, 
and the ice. The utter destruction of the pier was threatened. It 
was proposed to protect the tower from waves and ice by sur- 
rounding it with a strong sea-wall, 66ft. long and 48ft. wide, on 
the outside, S8ft. thick, and semicircular at the ends. An annular 
pneumatic copper dam of boiler iron was built up in place around 
the tower large enough to enclose the wall. It was provided with 
two air-locks, each having a rectangular trap through which 
material, and workmen passed, and a windlass driven by steam. 
The dam was suspended by chains from beams resting upon the 
woodwork of the old pier, and with stones loaded somewhat in 
excess of its buoyancy. For 6ft. below the water surface the crib 
timbers of pine, 12in. x 12in. built up solid, and strongly drift- 
bolted with round lin, iron bolts, had to be cut through. The reef 
then reached was made up of boulders, varying in size from a hen’s 
egg to ten tons weight ; the large ones when, found under the edge 
of the caisson, were first split with plugs, and feathers, or under- 
mined, drawn into the caisson, and then split. In some instances, 
where large stones rolled against the dam, and kept it from 
ae the dam was allowed to raise, and the stones were rolled 
inward. 

The dam was sunk to a depth of 12jft. below the water surface, 
and 6ft. below the foundation of the tower, which, though not 
upon bed rock, as expected when the work was , was where 
the boulders (which had lessened in size as the depth increased) 
were most perfectly compacted together, and below the scouring 
action of the waves, from which the dam was protected by the 
remaining portion of the cribs. The bottom of the dam was then 
sealed with two successive layers of quickest setting Louisville 
cement, each 6in. in depth, en set under water, which, when the 
ed pressure was reduced, entered through holes left for it in the 

yers. 

It was found that 12in. of cement thus laid would not, after 
four days’ setting, resist the pressure of water outside, hence the 
first three courses of masonry, each 2ft, thick, were laid in a com- 
pressed atmosphere. The stones were dowelled together with iron 
pins 2}in. in diameter, the end of each pin was drilled lin. in 
diameter, 3in. deep, and sawn, so that when in place, and a taper 
bolt was driven therein, the dowell was permanently enlarged. 

When the wall was finished, the space between it and the 
tower was filled with concrete, and covered with flagging. The 
coffer dam, which might have been removed for use elsewhere, 
was left in place. Work could only be done in the six months 
beginning with May, and frequently it was interrupted by 
storms. During the first season the chamber to receive the 
dam was excavated, the machinery was put in place, the dam 
built and sunk 4ft. During the second season i sinking was 
concluded, and‘seven courses of masonry laid, and during the third 
season the work was entirely finished. An average force of forty 
men was employed. The entire cost, including a new dwelling for 
the lighthouse keeper, was less than 200,000 dols. This is the first 
instance of the sinking of a pneumatic coffer dam or caisson in this 
country. 

After the completion of this work, General Smith, in 1869, pro- 
ceeded to put down at Omaha, for a bridge across the Missouri 

tiver, the first pneumatic piles sunk west of the Alleghany 
Mountains, and to a depth greater than ever before reached— 
82ft. below the water surface. The material was very diflicult to 
penetrate ; it consisted of a fine silt, stratified with layers of coarse 
sand and tough blue clay, the latter not more than two feet deep, 
and with a stratum of pebbles or gravel 14 to 2ft. deep next to the 
bed rock. The first pile went down vertically. The second, after 
sinking 27ft., took an inclination, which could not be corrected 
in the next 20ft. by the various means applied, which, 
although they failed here, in many other cases have succeeded 
at a depth of from 40 to 50ft. Generally the most’ effective 
method is to excavate the material under the pile, and, 
with heavy wooden wedges, firmly wedge up the lowermost edge ; 
then by letting the air escape suddenly, bring the atmospheric 
pressure and the weight of the pile to bear like a blow. In this 
case the silt came in so rapidly as to carry the wedges before it. 
Another cylindrical section was put in place, thus adding 10ft. to 
the length of the pile, making it 16ft., and with the air lock, 22ft. 
above the earth surface. <A strong frame of 12in. by 12in. timbers 
was laid down for a fulcrum; blocks and falls were attached to 
the air-lock and a severe strain was put upon the pile. The 
material was again excavated, and instead of the wedges, a strong 
beam, cut to the segment of a circle, putdown. The pressure was 
let off and the pile descended, but without any correction of the 
inclination, although the timbers of the fulcrum were broken. 

A pine strut Sin. by 8in., 1lft. long, was set at a slight angle, 
its top against the leaning pile, and its foot against the pile 
already in place, without avail, and at last the cylinder broke 
off 27ft. below the surface, where there was a “‘ cold shut ” in the 
metal. With 15ft. of sand in the cylinder, 451b. air pressure to the 
square inch did not lift the piece broken off ; but 27lb. were 
sufficient after the sand was removed. 

This is the only opportunity he has had to measure approxi- 
mately the friction on a cast iron pile. The friction per square 
inch of surface in contact, before the sand was removed, was 
greater than 1°77 lb., and after it was less than 1°39 lb. This fric- 
tion must vary with the depth of material, and is diminished 
when the earth is loosened by the passage of air currents through 
it. The case instanced differs from that of a pile in place under 
a load. An important subject of inquiry is, What should be 
taken as the safe resistance of such a pile in sand to sink- 
ing alone, where no bed rock can be reached, as along 
the lower Mississippi, and on the Gulf coast, it may be desirable 
to sustain structures upon piles or caissons resting wholly in and 
on sand? The next two piles were put down without great 
difficulty; one at the rate of 10ft. per day. To cause the piles to 
sink they were loaded by filling the cylinders with stones, except 
a central passage or well-hole. Frames built within the cylinders 
kept the stones in place. After reaching a certain depth it was 
necessary to increase the downward pressure on the pile by 
allowing a portion of the compressed air to escape. The pile would 
then sink from 2ft. to 4ft. at atime. The top of the bottom cylinder 
was covered with a cast iron diaphragm, through which there was 
a manhole, closed by a valve opening inward, which, when 





shut, prevented more sand from entering the pile while sinking | 


than would fill the lower cylinder. Thereby the tendency to 
**lurch ” and the disturbance of outside material was lessened. 

At this stage of the work General Smith was succeeded by Mr. 
Theo. E. Sickles, who successfully employed levers in forcing the 

iles down, and corrected the inclination by drilling holes through 
The higher side at different heights, through which the compressed 
air escaped, loosened the outside material, and thus lessened the 
friction against the pile. 

General Smith then sank the piers for the railroad bridge across 
the Missouri river, at Leavenworth, Kansas, three in number (two 
in the river and one on the east bank) upon which, and a stone 
ubutment, three spans, each 340ft. long, were erected. This was 
finished in two years after its commencement. The difficulties 
encountered were similar to those at Omaha. 

The following conclusions are deduced from an experience of 
fourteen years in sinking pneumatic pile foundations, 


| 


(1) The greatest difficulties to be overcome are—first, in keeping 
the pile vertical ; for this it should be made to follow the excava- 
tion, without a reduction of air pressure, and secondly, in righting 
the pile when inclined ; for this, wedging under the bottom, or 
propping the top on the lowermost side, and drilling through the 
uppermost side, are the best means yet tried. 

(2) The “ air-lift,” as described, is the cheapest and most efficient 
method of removing sand or mud from within a pneumatic pile or 
caisson. 

(3) A strong and reliable pier can be always built of pneumatic 
piles, their number, diameter, and the thickness of metal, being 
determined by the conditions of the case. 

(4) In cold climates these piles may be fractured by frost, to 
prevent which a filling below the frost line, from 2ft. to 5ft. deep, 
of asphaltic concrete, is recommended. 

(5) Where suitable timber and stone are to be obtained at rea- 
sonable prices, a single pneumatic caisson can be sunk with greater 
certainty and at less cost than a pier of three or more pneumatic 
piles, where it has to be sunk for a considerable depth through a 
soft material to a hard one. <A pier of masonry on such a wooden 
caisson, cellular, with its walls well drift bolted, and its interior 
carefully filled with concrete or rubble, is the cheapest and best 
bridge foundation yet devised. 

(6) Concrete does not *‘ set ” well under air pressure—the water 
was let in through a pipe inserted therefor in the cement to cover 
the successive layers as put down usually, cement 5ft. in depth 
would seal the pile, the remainder was added in the open air. 

After the reading of the paper, the discussion was commenced 
by 

Mr. Martin: The first work he had to do in sinking the pneu- 
matic pile piers for a bridge across the Savannah River on the 
Charleston and Savannah Railroad in 1861, was to straighten up a 
cylinder, which was about 30ft. in the sand and port win A 
inclined. The method described by General Smith, of excavating 
underneath the lowermost edge of the pile, wedging it up firmly, 
and then, when severely strained in the right direction by strong 
tackle, causing the pile to go down by suddenly letting 
the pressure off, did not succeed, although the pile descended 2ft. 
or more. He then excavated under the upper edge as much as 
possible, so that the escaping air passed through and loosened up 
the material on that side, wedged up and strained the pipe as 
before, and with a battering ram—made of a 12in. square oak 
timber, 12ft. long, and in the middle suspended from sheer poles 

-struck successive blows against the top of the pile while it was 
descending ; it was thus quickly brought into position. 

A preumatic pile is easier kept vertical than straightened after- 
wards. In most cases it may be guided in its descent by a platform 
attached to wooden piles driven around it. 

Gen. Smith presented a plan for sinking to any depth pneumatic 
piles and caissons through sand, whereby the excavation is made 
without exposing workmen generally to the injurious effects of 
compressed air—which increase with the depth, and below 60ft. 
are dangerous. For a pneumatic pile there should be a short 
section at the bottom covered with a plate, through which there 
are a manhole and valve, a supply, and one or more discharge 
pipes, the latter made telescopic and with joints, so that a work- 
man standing on the plate may cause the mouth of the pipe to 
traverse the surface to be excavated beneath the pile. Thus air, 
forced into the closed section through the supply pipe, would 
escape through the discharge pipe, and carry with it the material 
to be removed, 

In a caisson the same principle may be carried out. Men need 
enter the compressed air chamber only to remove an unusual 
obstruction. Such a method is required in sinking foundations to 
very great depths ; the greater the depth the more efficient is the 
air-lift described. Of course this plan cannot be adopted where 
the material to be removed will not yield and flow with an air 
current, 


A paper by Mr. Robert Cartwright, C.E., of Cleveland, Ohio, 
“On the Manufacture of Pneumatic Piles,” was read, 

The bridging of the Missouri river was a necessity to the rail- 
roads connecting the East and West of this country. The river is 
a rapid-running, turbid stream, witha bed of treacherous, shifting 
material, and a channel which changes at every flood. The bridge 
at Omaha has eleven spans 250ft. long; and at Leavenworth 
three spans 340ft. long. Both posts truss upon pneumatic pile 

iers. The manufacture of cylinders for these is here described :— 

First there was built a brick pit, 47ft. internal diameter and 
14ft. deep, water tight, with a foundation in the centre for a 25-ton 
crane, and four buttresses therefrom dividing the pit into quarters, 
each to take two moulds. 

For access to the moulds and to supply air during casting and 
subsequent cooling, there was a tunnel from each quarter to a shaft 
sunk outside of the pit. Each mould was built ef fire-Brick laid 
in loam, upon a level cast iron bedplate, and covered 
with another similar plate, the two being firmly bolted 
together. Outside the mould was a casing of sheet iron, a 
space of a foot between the two being filled with spalls, cinder, 
and moulding sand, which allowed the passage of escaping gases ; 
the remaining spaces in the pit were also filled with sand. From 
the centres of each bedplate up to the top of the mould wasa 
vertical wrought iron shaft, upon which the core barrel centered. 
The inside of the mould was coated, about in. thick, with loam, 
brought to a true surface with a ‘‘strike” board revolving about 
the shaft. That the castings might be of uniform section under 
the difference of ferro-static head, the diameter of the mould at the 
bottom was made ;%in. less than at the top. The core barrel con- 
sisted of six or more staves or circular segments strengthened by 
ribs cast on them, and bolted to two circular spiders, which were 
attached to a central hollow shaft bored to receive the shaft fixed 
in the bedplate of the mould, the whole being so arranged that the | 
hollow shaft and spiders could be withdrawn together and the 
staves left in position to be afterwards removed singly. The 
barrel was coated with loam, to which a small quantity of chopped 
hay had been added, no rope being used. | 

When the mould was coated and dried and the core in place, it | 
was covered with a plate cr trough, coated with loam, and well 
fastened down; through this were twelve holes lin. in diameter 
for pouring “‘ sprues,” and six elliptical holes about 3}in. x 1}in. | 
for *‘ risers,” the last were about 12in. high and Gin. diameter at | 
top, and were an effectual substitute fora ‘‘sinking head.” A | 
casing was then placed above the covering plate forming a “runner 
around the whole top of themould, connected with a pouring basin 
which had two outlets, each stopped by a “straining” gate to | 
retain the slag. 

The mould was filled to the top of the risers, the iron entering 
simultaneously at twelveequidistant points; and, as shrinkage took 
place, fresh metal was supplied and “ churned ” with coated rods, 
When the iron was “set” the runner casing was taken away, the 
**sprues” and ‘“‘risers” broken off with a sledge, and in rapid 
succession, the covering plate and the several parts of the core 
barrel removed, leaving the red hot section just cast in the mould, 
and free to shrink uniformly as it rapidly cooled without danger 
to its shape or soundness. In about fourteen hours after pouri 
the section (weighing nine tons) was taken from the mould, which | 
was then freshly coated with loam; the bricks were usually hot | 
ong to nearly dry it. As its parts were withdrawn the core | 
barrel was put together and then coated with loam, which was | 
almost dried by the heat retained. The barrel was then placed 
vertically on a car and run into the core oven, which was 1 
enough to receive four. The loam was prepared in a loam mil 
consisting of a revolving pan, and two heavy cast iron chasers, it | 
was, with the addition of a little fresh material, repeatedly used, 
With eight moulds and six core barrels one, and sometimes two, | 
sections were made daily for months. 281 sections were cast, 84ft. | 
in diameter, 10ft. long—some 1fin. and the others 1}in. thick— | 
each with a 44in. inside flange 2hin. thick at each end. Of these 
only one was lost, and this by the breaking of a brace after the 
mould was nearly full. The two flanges were faced in a lathe at 








F 


= same time, and then each drilled with sixty-one holes for 1jin. 
ts. 

A paper by Mr. C. D. Ward, C.E., of Jersey City, N.J., giving 
“ Description of Screw Piles for Supporting a 24in. Water Main 
across the Providence River, Providence, R.J.,” was read. The 
piles were placed in a single row, 12ft. apart, with a cap or rest on 
the top of each in which the water pipe rests. They were each 
22ft. long, 10in. exterior diameter, lin. thick, and weighed about 
2500 Ib. The largest diameter of screw was 3ft., and the pitch was 
10in.; there were two threads, each making about three-quarters 
ofaturn. The piles descended from Gin. to 84in. per revolution, 
and were put down by eight to twenty-one men with ropes 
attached to levers 10}ft. long ; the direction of draught reduced 
the effective leverage to about 7}ft. Twelve piles were put down 
from 9ft. to 12ft. each, in sand and gravel in five days. When 
regularly moving the ordinary rate of sinking was about 2ft. per 
minute. 


————S———— 


RAILWAYS IN WAR. 

Ar the meeting of the Royal United Service Institution, last 
Monday night, Lieut.-General Sir F. E. Chapman, K.C.B., in the 
chair, Captain C, E. Luard read an elaborate paper on the above 
subject. He said that whilst the due use of railways did not relieve 
a military man from the general studies which were indispensable 
to him, they constituted to an able man an additional arm, and 
imposed on him fresh duties. The wars in which railways had 
been more prominently used were, firstly, the Crimean war, where 
the daily transport rose from 200 to 700 tons. The line, only a 
few miles long, was constructed by an English contractor, and 
worked by the Land Transport Corps. During the war in Italy 
the French poured troops into Piedmont by railway with great 
rapidity and regularity, and on one occasion (Montebello) the 
allied army was augmented during the progress of a battle, with 
troops brought up by rail. The Austrians did the same at 
Magenta. But if we were in possession of all the details of the 
management and application of railways during the civil war in 
America, there was more in that struggle from which we might 
learn the use, construction, and destruction of railways, than 
from the last great European wars. From Major-General 
M‘Cullum’s report it appeared that the federal leader found 
it necessary to establish a construction corps which expanded 
from 400 at first to 10,000 men ultimately. The corps 
contained three departments: one for transportation, another 
for repairs, and a third for attending to the rolling stock. 
As an — of rapidity in execution of work the Chattahoochee 
3ridge, 780ft. long and 92ft. high, was completed by the construc- 
tion corps in four and a-half days. In October, 1864, General 
Hood, passing round Sherman’s army, fell upon the railroad at 
Big Shanty and at Resica, and destroyed thirty-five and a-half 
miles of track, and 455 lineal feet of bridges, but in thirteen days 
trains were again running over this line. No officer, whatever his 
rank, was allowed to interfere with the running of the cars, as 
directed by the superintendent of the road. The author said that 
the fact should be understood that the management of railways 
was just as much a distinct profession as the art of war, and 
should be so regulated. General Hooker’s corps of 23,000 men 
complete was carried from Virginia to Alabama, a distance of 1250 
miles in seven days. The largest numberof men employed during 
the war on railways was 24,964 at one time ; 642 odie of railway 
were opened or reopened, twenty-six bridges were built, 419 
engines, and 6330 cars employed, and the net expenditure was 
thirty million dollars. The Prussians in their short campaign 
against Austria had a ly military and —_ civil railway 
detachment. In the Abyssinian expedition iy more than a 
tramway had been intended between the landing place and the 
depots. The rolling stock consisted of four engines and sixty 
wagons, which, though severely taxed, did the work throughout. 
It was of inferior order, mostly old contractors’ stock, requiring an im- 
mense deal of repairs, and constant anxiety. The best locomotives 
could only draw 15 small loaded trucks (perhaps 40 tons) up an in- 
cline of 1in 60, The wagons or trucks were springless trollies, with 
cast iron axle bearings, and no grease boxes, and the driving sand 
caused them to be continually worn out. Of the 60 trucks 
about 24 were always under repair or unfit. The rails which were 
sent were of no less than five different patterns, and when they 
arrived it was found that in some cases the holes in the rail ends 
and in the fish plates were not placed at uniform distances, so 
that they could not be properly bolted together; they varied from 
30 1b. to 65 1b, a yard, but the lighter sort could only be used for 
sidings. It was the opinion that the smooth travelling on the 
heavier rails, and the ease with which it was + in repair, com- 
pensated for the increased trouble and delay in laying. The civil 
establishment, picked up in Bombay ata short notice and without 
increased rate of pay, could scarcely be expected to give satis- 
faction. About 25 per cent. of the Euro; civilians were lost 
through casualties and dismissal, and Dr. Williams was of opinion 
that in future it would be advisable to substitute for them as far 
as possible men from the ranks. During the Franco-German war 
railways were used on both sides, Within a fortnight from the 
date of the order for mobilmachung the Germans placed fifteen 
army corps complete on the frontier ; they did it so methodically 
that everybody arrived at the right place in the right time. The 
French having labelled everybody « Berlin, lost their way. 

Colonel Jacqmin’s conclusions were that two things must be 
borne in mind—first, unity of command in everything concerning 
the employment of railways ; secondly, association of the military 
and the technical element. The author proposes the establish- 
ment at the Ministry of War of a permanent military railway 
committee, similar to those of the artillery and engineers, and 
other military and technical measures,. He reviewed the works 
before Metz, and also the Russian and Italian systems. In build- 
ing new railways in time of war the question of gauge was im- 
portant. It depended on circumstances. It was worth consider- 
ing whether the Irish railways should not be assimilated in gauge 
to that of Great Britain, the rolling stock changed at the expense 
of the State, and a pattern selected suited for civil as well as mili- 
tary purposes, Any railway extension beyond the mountain bar- 
riers of our Indian empire could not be advantageously constructed 
on the 5ft. Gin. gauge. In mountain lines the narrowness of 
gauge was of vital importance. The Aldershot line was probably 
of the narrowest gauge on which a locomotive engine could work ; 


” | and Mr. Fell had stated that on a single line of this description, 
| with passing places two miles apart, twenty-five trains could be 


run in direction in a day of twelve hours; and that with a 
ruling gradient of 1 in 100, each train drawn by one engine would 
carry 40 tons of stores, and could thus effect the transport of 1000 
tons per diem. Mr. Fairlie’s “‘ Little Wonder,” weighing about 
20 tons, had drawn a train of 213 tons gross weight, carrying 144 
tons of goods over the steepest gradient (1 in 60) without diffi- 
culty. He thought a four-wheeled wagon best adapted for 
transport, and for giving an engine the greatest tractive base, but 
the difficulty had been to obtain a short wheel base with a good 
length of wagon, and yet the wheel base should not be less than 
twice the gauge of the line. He would propose to use for a field 
railway, wagons with cross-braced axles, the total length of the 
wagon to be about 12ft. and 7ft. Gin. wide. They would weigh 
about three tons, and nine tons. The gauge should be 3ft., 
which would suit a double-bogie centre-wheel engine, weighing 
about thirty tons. There should be twenty-five engines, and about 
500 wagons, or, including those probably out of repair at a time, 
thirty engines and 600 =, Such a line would weigh approxi 

mately 200 tons to the mile, and would effect the daily transport 
of the 3000 tons of load which were necessary to enable a railway 
for the service of an army of 10,000 men to be concentrated at 
the same rate at which that army could march. He concluded 
by saying that, whereas Russia, any, Italy, A and 
France all possessed organised departments for the military 
management of railways, England was only just waking up to 
the necessity of establishing a similar institution. 



































cs 
me 
= = : : = : - omy . 
oe GG Se ti seen Oe 
= ; ROA Bae ae Me 
- Sel SE. 
4 
Ti So = 

Lo) NYTI INOILDRS 

! 

2 

i 

' 

Z « 
[<2] NOILSZS ASYFIASNWYL 
& 
Z 
— 
© _- 

f : 
A | aX ~ 
es A 
& “ 
Be 
- 
NOILIZS JAH 
(‘6% 26nd aa8 uondiiosap 40.7) 
s ‘MHANIONG SUOLOVULNOO “SD ‘UAIOWAN ‘SNON ‘ YAANIONA ‘“'A'O ‘XQVAUON ‘SNOW ‘ATIII ‘ANVANO) ATIITSAAL GHL Ad GELONULSNOO 
Go 
e ¢ 
VNNGYIA “IVNVO APGONVAC YWHL WHAO AYACINA 











May 16, 1873. 





THE ENGINEER. 


303 











FOREIGN AGENTS FOR THE SALE OF THE ENGINEER 

PARIS.—Madame Borveav, Rue fy ~ 

BERLIN.—Messrs. A. AsHer and Co., 1 den Linden. 

VIENNA.—Messrs. Gzro_p and Co. 

LEIPSIC.—. Dire, » 

NEW YORK.—Witimer and Rogers, 47, Nassau-street. 

-—s«;FO CORRESPONDENTS. 

*,.* In order to avoid trouble and confusion, we find it necessary to 
‘on that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
ee ty aa by a large envelope legibly directed by the 
writer to hi , and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 


these instructions. 
*,* All letters intended for insertion in THE ENGINEER, or contain- 





ing questions, must be accompanied by the name and address 0; 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

G. A. 8.— Writeto Messrs. Thomas Middleton and Co., Loman-street, Southwark. 

A. D.—Vulcanised india-rubber tubing will answer your purpose. If good it 
will last a long time. : 

G.G. R.—Perkin’s system of steam generation has been used again and again. 
We cannot discuss here its advantages or disadvantages. 

A Youne Miver.—You have accurately described the initial pressure when 
you speak of the boiler pressure less the loss accrued up to the commence- 
ment of the stroke. 

G. C.—Your boiler is very old in design. It would probably answer all your 
requirements, she tubes would be likely to last a good time, as there appears 
to be a good deal of water below the exposed parts. 

W. Bracx.—The principles of air driven by steam-jets have been discussed in 
very many scattered publications, but we are not aware of any book upon 
the subject. See the works “ On Ventilation,” by Morin and others. 

J. R.—Read the reports “‘ On Corrosion of Iron” in the Transactions of the 
British Association, and the article “‘ On the Corrosion of Iron Shipping,” 
the last volume of the Tr tions of the Institution of Naval Architects. 

J. W.—You will find answers to your question in any elementary work on 
heat or boiler setting. The principles are most tary, and if you learn 
them you will be better able to judge for yourself than we can, not knowing 
all the details. 

T. F. W.—There is no lending library of books on mechanical subjects in 
London. But there are several public libraries where they may be consulted. 
That at the South Kensington Museum is open till ten at night. The ad- 
mission fee is trifling. 

E. G. (Manchester.)— The purpose of your invention is good, and no doubt a 
valuable im But it would appear that the arrangement of 
sliding bottom might be improved. It would be difficult, we think, to re- 
move a portion only of the contents, and to close the receptacleagain. We 
do not care to adopt the responsibility of advising patents in any case. We 
believe your arrangement to be new, but of this you must satisfy yourself by 
search if you intend to patent your invention. You can make a search at 
the Free Library, where the Patent-office publications are kept. 

F. B.—You do not say what sort of waterworks you wish treated. Probably 
the following works may help you :— Dupuit’s Treatises, published by Dunod, 
of Paris; ** Traite de la Conduite et de la Distribution des Bauz ;” 
“* Btudes sur le Mouvement des Bauz,” both illustrated. The last edition 
of Geniey’s work. De Voisens has also written a small but very able work 
“On the Proportioning the Calibre of Pipes for the Distribution of Water 
in Cities.” You will find a number of papers on impounding water in 
the back pages of THE Encineer. There is also a good book ‘* On the Con- 
struction of Reservoirs,” by Beloe, published by Spon. 

C. E.—You will see syphons at the Middle Level cut, where the breach occurred 
in the Fen Country some years since, constructed from Mr. Hawkshaw’s 
designs. A description of them is to be found in THE Encineer of De- 
cember 12th and 19th, 1862. The principles of drainage syphons are 
treated of by Mallet,in Weale’s quarterly papers on engineering, several 
years back. They were also employed by Sir William Cubitt in the fens in 
former years. If you wish to communicate with a correspondent we will 
forward a letter for you. 
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THE COMMITTEE ON COAL. 
We never expected much to result from the labours of 
the Parliamen Committee on Coal Supply. It has 


now been sitting in the usual style of parliamentary dila 


toriness, its occasional sittings of a few hours inter- 
rupted by holidays, and a more perfect example of 
“how not to do it” could not well be presented than by 
its so-called “ labours” up to the present. What the public, 
and especially that of the metropolis, were eager to 
have some authentic information upon — the clearly 
laying bare of which would have been of greater public 
service than all so far said or done by this Committee—has 
not even been touched upon. 

A host of colliery inspectors, viewers, agents, and so 
forth, have been examined, and countless dreary and 
unreliable statistics have been brought by them as to 
the coal raised, and the modes and methods by 
which it was raised, and the supposed cost of raising for 
years long past; and this “class of evidence”—such is the 


of oo phrase—still presents a further perspective without 
en 


But the one simple and all-important question which 
the London manufacturer and householder has been and 
is eager to have answered to him in a clear and reliable 
manner has not even been touched. 

Coal, as any one may see from the columns of the 7'imes, 
is now selling by the ship-load in the Thames from seven 
to ten shillings under the price at which it can be 
bought by the consumer from the coal handler or coal 
“merchant”—as he delights to style himself—in the 
metropolis. 

Why is this, and into whose pockets does the enormous 
difference of from 20 to 30 per cent. on the wholesale cost of 
the material, find its way! High wages, strikes, and trades 
unions here at least are not in fault. Threepence per ton, 
we are informed, is what is paid for wages for the deli- 
very of coal. All charges put together, if honestly stated, 
for the transfer of coal from the ship’s hold in the river 
into the’cellars of the consumer, must leave stiJl to 
the merchant an immensely burdensome and dispropor- 
tionate profit. Why cannot Londoners become their own 
“merchants?” How is it that so far some invisible bar 
seems put to the co-operative system becoming here 
applied? We dge profits, and most naturally revolt 
against them, when no reasonable ground in the way of 
services rendered can be shown by their recipients. 

The trade of the London coal merchant is, in reality, 
one of the very humblest existing above the rank of the 
mere retail trader or small shopkeeper. It needs no 
great capital, involves no great or periodically necessary 
risks, and requires little more intellectual culture, or 
om? knowledge, than might suffice for a greengrocer. 

et this class of dealers — for they are nothing more— 
appear to be still, as they have been for many months past, 
reaping profits upon a scale far larger than is gained, on 
the average, by the honest labour and skill combined of a 
large proportion of the manufacturing trades of Great 
Britain. This mercantile enigma is most palpable in Lon- 
don ; but the whole of Great Britain is suffering by a like 
state of things, and equally asks an authentic solution. 
How is it that the prices of coal quoted at Sheffield, in 
nearer parts of Yorkshire, and in the Midland district, 
becomes doubled, or something like that, in a transit to 
the consumer of fifty or eighty miles? Thanks to the zeal 
beyond discretion of Messrs, Cockerell and Co. and others, 
in rushing into print in self-justification of prices which 
could not be justified, and to the vigorous and keen scalpel 
of the Times in dissecting their asseverations, the public 
have obtained a glimpse at least of how matters stand. 
They have enough revealed to justify a shrewd suspicion 
that, in some instances, the owner, and in all, the rail- 
way companies, the Coal Exchange, and the coal merchants, 
are leagued in a “coal ring” against them—against the 
community, whether in or out of London. But this wants 
the authenticity of proof; for the Zimes could not go 
further than to show the irreconcilability of the statements 
of its coal merchant correspondents with their owr and 
other admitted facts. 

The inquiry into this, and a full exposition of the truth, 
should have been—however out of order—the first and 
most important object of the Parliamentary Committee. 
The coal should have been tracked from the pit, at various 
= of the country, into the premises of the consumer in 

ndon and elsewhere, and all parties through whose 
hands it passed compelled to show in exact figures what 
was the price at which they received, and what that 
at which they passed on the article to the final consumer, 
and to show the grounds for each enhancement in value. 

Prove, by a searching diagnosis, the nature of a disease, 
and a remedy, if it admit of one, is soon found. But this 
is just what the Committee has not done, and, we believe, 
is not at all likely to do. Coal and railway interests may 
be strongly represented on the Committee, or they may 
not, but certainly the musty or scarce relevant statistics 
of bygone years to which it has so patiently listened 
hitherto, do not suggest the idea of any serious desire to 

pple with the urgency and os of the subject it has 
4 called upon to investigate. Even assuming every 
desire to probe and lay bare the spots which so many in- 
fluential interests are anxious to keep concealed, we wholly 
doubt the power of this Committee to deal usefully with 
its subject. 

A Royal Commission, consisting of a very few men of 
integrity, relied upon by the public, of intelligence and 
mercantile knowledge, with two or three men acquainted 


© | with colliery work, and commanded to take evidence only 


upon oath, and with a ified programme of questions to 
= inquired into, might probably have ere now done 
some , 
The need of compulsory examination on oath was apparent 
enough in comparing the evidence given by several of the 
statisticians, and the inability or unwillingness of the Com- 
mittee to probe sore spots shown by the sudden reticence of 
some when unpleasant topics were touched upon. We 
from the inning expressed our distrust in any result 
other than that of “the tub to the whale” class coming 
from this Committee, and our expectations have so far been 
fully justified. 4 

ore than the mid-session EF the Committee’s 
labours so far, have evolved “ and cho) straw” 





only, no single issue of any value, or capable ing here- 
after to value, oe come forth. We fear the 





general distrustful feeling against the present admini- 
stration will not lead the public to expect anything 
better from the drowsy sittings of the Committee for the 
remainder of the session ; nor were its report ready now, 
and of a character very different from what it is pretty 
sure to prove, can any useful result, legislative or other, 
be expected. 
THE RIVER TEES. 

Few rivers have made such rapid progress within the 
last quarter of a century as the Tees, and it is now under- 
going improvements and metamorphoses which will result 
in giving it a position scarcely inferior to that now, and for 
a long time past, enjoyed by the Tyne for all the purposes 
of navigation. In addition to the various improvements 
promoted by the Conservancy Commissioners for the 
deepening of the channel of the river and rendering it more 
safe and accessible, there are large and important harbour 
works in course of development both at Middlesbrough 
and at Hartle These works have been called into 
existence by the rapid and continuous expansion of the 
iron trade of Cleveland, where there are now annually 
manufactured upwards of. 2,000,000 tons of crude iron, in 
addition to over 1,000,000 tons of finished iron, and a pro- 
portionately large production of castings and general 
engineering work. All this is the growth of less than half 
a century, thus demonstrating that the things that have 
been will still be—that the resources of the district are yet 
far from exhausted, and that provision should be made for 
a yet larger accretion of trade in all its chief ramifications. 

So far as the river Tees is concerned engineering science 
has lately achieved many notable triumphs. When the 
Tees Navigation Company was incorporated by Act of 
Parliament in 1808 the river was, perhaps, as intractable, 
dangerous, and unfitted for a commercial highway as any 
that has ever been made available for the purposes of navi- 
gation. But the Tees Navigation Company did a great 
deal in the way of straightening and 0 pp the channel 
of the river, although the means adopted to secure this end 
would not now be regarded as compatible with the canons 
of engineering science. Two engineers of eminence were 
called in to advise as to the best mode of cutting a channel 
between Blue House Point and Newport—a step rendered 
necessary in order to cut off a bend of about four miles in 
length—and of deepening and regulating the channel 
between Cargo Fleet and Newport. Mr. Price proposed to 
carry out the latter improvement by means of transverse 
jetties, with occasional longitudinal heads; but Mr. 
Stevenson, on the other hand, recommended that a canal 
should be cut between Newport and Cargo Fleet, declaring 
that, “to project numerous jeities into the river I regard 
as inexpedient, being often a dangerous incumbrance to 
navigation, tending to distract the current and to destroy 
the uniformity of bottom. I would prefer continuous or 
parallel dykes on either side, that plan having been suc 
cessfully employed on the Clyde after its navigation had 
sustained material injury from a perverse system of 
jetties.” Mr. Price’s plan was the one ultimately adopted; 
but, as Mr. Stevenson had predicted, it proved a failure. 
It was found that the shifting character of the sandbanks, 
with which the river abounded, occasioned great and rapid 
variationsin the depth of water at the various shipping places, 
so much so, indeed, that berths which had a depth of 12ft. at 
low water might be left, in less than a couple of months, 
completely dry. As thealluvial matter accumulated on the 
foreshore the depth of the channel began to lessen, deep 
holes were formed at the end of the jetties, and shoals 
collected both above and below them. 

It is to the experience gained from the discovery of the 
radically faulty character of this system that the Tees 
Conservancy Commissioners, who superseded the old Tees 
Navigation Company by the Act of 1852, were enabled to 
carry out the improvements which have since made the Tees 
so far superior to what it ever was before. Discarding 
the jetties constructed under the advice of Mr. Price, the 
Commissioners built training dykes, by means of which the 
three channels into which the river was originally divided 
have been resolved into one, the shoals and sandbanks 
have been brought under control, and the navigation 
otherwise has been materially improved. For the con- 
struction of these training dykes there are very special and 
exceptional facilities on Tees-side. The immense accu- 
mulations of slag obtained from the blast furnaces in the 
Middlesbrough district are at the disposal of the Commis- 
sioners for this purpose, and it would probably be difficult 
to find a material better suited to the end in view. The 
utilisation of slag for this purpose is advantageous both to 
the Commissioners and to the ironmasters—to the former, 
because they not only have the material for nothing, but 
are actually allowed a small amount, usually twopence per 
ton, for taking it away ; and to the latter, because if the 
slag were not utilised for this purpose they would incur a 
great deal of expense in otherwise providing for its re- 
ception. 

he most important work which the Commissioners have 
yet undertaken is the construction of a breakwater, which 
commences at Tod Point, a little below Middlesbrough, and 
follows the course of the channel until it terminates imme- 
diately outside the bar. The South Gare breakwater was 
projected for the double purpose of maintaining a uniform 
depth of water and affording protection to the shipping 
entering the river. The former is a desideratum of the 
utmost importance on a river like the Tees, where there 
are obstacles to be surmounted that have probably no 
existence in any other navigable river in the kingdom—at 
least, not to anything like the same extent. The bar 
travels ay from east to west, and the gradual ex- 
tension of what is known as the South Gare forces the 
channel northwards until the course out is about north by 
west. The current then cuts the South Gare in two; when 
the north channel begins to fill up until the east again be- 
comes the navigable channel. Darin severe storms the 
sea, for two miles westward of the bar, breaks upon the low 
sandbanks on either side of the channel, an ~ over- 
lapping of the vents —— from detecting 
paso 4 water ra 4 vhich to pilot their vessels in safety. 
Owing to these drawbacks mariners have never been 
accustomed to repose that amount of confidence in the Tees 
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ports which they felt in other harbours on the north-east 
coast; and this lack of faith has hitherto been more than 
justified in consequence of the unprotected state of the lower 
reaches of the river, no provision having been made to over- 
come the shifting nature of the sandbanks and the varying 
depth of water on the bar, until the low water training 
wall was a few years back extended towards the bar. But 
the breakwater now in course of construction will go a long 
way towards coping effectually with the natural obstacles 
alluded to; the Commissioners projected this undertaking 
so far back as 1860, and operations were commenced in the 
course of the following year. From the nature of the 
undertaking, however, progress was almost necessarily 
slow, and the work of construction has been almost en- 
tirely suspended during the past two years, pending the 
settlement of a dispute between the ironmasters and the 
Commissioners as to the terms to be paid for the removal 
of the slag. That dispute has now been settled, and 
the work is being pushed forward at the present 
time with great vigour. Its total length when com- 
pleted will be one mile fourteen hundred yards, of 
which rather over a thousand yards remain to 
completed. The washing away of large portions of the 
end and sides has interfered a good deal with the progress 
of the breakwater, and somewhat discouraged the Commis- 
sioners, who are as loth as the rest of humanity to under- 
take the toil of Sisyphus. On this account, therefore, the 
four years which were originally estimated as the time 
within which it would be completed have been extended to 
eleven. But the work will be all the more stable and 
permanent when it has been completed. It seems rather 
curious that the Commissioners never thought fit to apply 
any remedy for this difficulty. A very little extra cost 
and trouble would have prevented its recurrence, We 
helieve, indeed, that Mr. Fowler, the Conservancy engi- 
neer, has now determined to apply concrete in such a 
manner as to make the work impregnable to the inroads of 
the sea in the time to come. The modus operandi of appli- 
cation will be similar to that adopted on the Clyde and 
other rivers, in carrying out works of a kindred character 
—driving in sheathed piles at intervals, and filling up the 
interstices with concrete. It is rather curious that the sea 
has not damaged the breakwater to any appreciable extent 
below 2ft. above low water. Upwards of 2,000,000 tons of 
slag have already been used in the construction of the 
breakwater, and it is calculated that 1,820,000 tons more 
will be required to complete the undertaking. The total 
height from the foundation is from 55ft. to G60ft., by a 
breadth of 70ft. at the top. It may be interesting to add 
that all the slag used and to be used in this colossal work 
—nearly 4,000,000 tons—is not much more than the quan- 
tity produced in a single year by the North of England 
blast furnaces, and although a very large quantity is 
annually disposed of in the way of filling up reclamations 
and forming embankments at other points of the river, the 
quantity so utilised is only a drop in the bucket compared 
with the total quantity annually thrown away as refuse. 
We need only add that, despite its great cost and labour, 
the breakwater will be a work that will well repay all the 
effort expended upon it. It will fix definitely the position 
of the bar, which formerly shifted as much as nine points 
of the compass, and in combination with the other colla- 
teral improvements now in course of being carried out, it 
will promote the safety of vessels and the confidence of 
mariners resorting to the Tees. 

Among the other improvements which the Tees Com- 
missioners have now in progress, not the least important is 
that which aims at the removal of the obstruction known 
as the Eighth Buoy Scarp—a huge boulder of rock lying 
at the bend of the river about a mile below Eston, and 
projecting into the channel a distance of about 600ft., 
while it is about 1500ft. in length. This rock has hitherto 
been the great béte noir of the Tees navigation, causing 
mariners to pilot their vessels with fear and trembling 
when they came near its vicinity, and involving more than 
one unlucky craft in serious injuries. Narrowing the 
channel by about 600ft., the Eighth Buoy Scarp has had 
the effect of damming back the water, so as to give less 
depth on the one side than on the other—a tendency most 
injurious to the flow of the tidal column, and the consequent 
scour of the river. Some short time ago we referred to 
experiments that had been made with Beaumont’s diamond 
rock drill in the removal of this boulder. The Tees Com- 
missioners have now concluded arrangements with the 
Diamond Rock Boring Company for the complete removal 
of the Eighth Buoy Scarp, and it is expected that in a year 
or eighteen months more it will no longer present any for- 
midable obstacle to the free navigation of the river. 
Simultaneously with these improvements, the Commis- 
sioners are not overlooking the constant necessity for 
dredging operations in a channel where the shifting of 
sandbanks is constantly occurring. On the contrary, they 
are working diligently, with the view of securing a uniform 
depth of 14ft. at low water—instead of only 9ft. as at pre- 
sent—between Middlesbrough and the sea. 

It isa notable fact which has not unfrequently been quoted 
to the discredit of those concerned, that there is no graving 
dock on the Tees. The shipbuilding trade of the river has 
increased enormously within recent years. Last year, the 
total tonnage launched was something like 70,000 tons, or 
nearly half as much as the tonnage launched on the Clyde, 
so that the necessity for a graving dock, into which vessels 
could be towed for the purpose of repair and overhauling, 
was urgently felt; the want was the more apparent 
that no other river in the kingdom of similar importance 
is without one or more graving docks. Private enterprise 
on the pore of Messrs. Palmer, of Jarrow, provided one 
for the Tyne many years ago. There are something like 
half a dozen on the Mersey; while on the Clyde and its 
estuary there are no fewer than twelve, either available 
or in course of construction. espe Cy requiring 
overhauling had to be taken either to Tyne or to the 
Mersey, to the inconvenience of their owners ahd the loss 
of local trade. But now the Conservancy Commissioners 


liave resolved mn the construction of a large i 
dock between Ger, Beat and Normanby Jetty. ott will 


have a length of floor of 500ft., while the depth of cill at 








high water ordinary spring tides will be 18ft. These di- 
mensions are considerably less than those of the graving 
dock now being built at Govan, by the Clyde Navigation 
Trustees—the latter having a length of floor of 560ft., and 
22ft. depth of cill; but they will be sufficiently large for 
the class of vessels that now frequent the Tees ports. Build- 
ing operations are to be commenced immediately. 

The harbour improvements projected for the benefit 
of the Tees shipping trade, are centred either at Hartle- 
pool or at Middlesbrough. At the former port a very 
extensive system of docks has been in operation 
for many years; but extensions and improvements 
are now in progress which will provide for the ocean 
breakwater on the East Hartlepool headland being ex- 
tended G00ft., and for still further deepening the bar, 
which, at the beginning of 1870, had only a depth of 3ft. 
at low-water spring tides, as compared with 9ft. at the 
present time, while the breadth of the channel is to be in- 
creased from 250ft. at the entrance of the harbour to 600ft. 
at its outer extremity. It is also proposed to construct an 
extensive system of deep-water docks in a large natural 
basin called the slake, which is admirably adapted for that 
purpose. The latter improvement will be chiefly carried 
out by the North-Eastern Railway Company, who are also 
carrying out the large extension of dock accommodation at 
Middlesbrough to which we have already referred, and the 
effects of which will be to place the trade of that port on 
a much more satisfactory footing than it has hitherto 
occupied. 
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The Strength of Materials and Structures. Part I: The Strength 
of Materials as Depending on their Quality, and as Ascertained 
by Testing Apparatus, Part Il: The Strength of Structures 
as Depending on the Form and Arrangement of their Parts and 
on the Materials of which they are Constructed. By Joun 
Anperson, C.E., LL.D., F.R.S.E., Superintendent of Ma- 
chinery to the War Department. London: Longmans, Green, 
and Co., 1872. 

[SECOND NOTICE.] 

Tue second part of Mr. Anderson’s volume treats of the 

strength of structures in which, with the exception of 

solid beams, the resistance to a breaking weight is due to 

a combination of several component parts. It will be seen 

that our author is not so successful in the treatment of this 

portion of the subject as in that constituting the first part 
of the book. 

In the chapter on roof-trusses and cranes, in the two 
examples of trussed beams, in Figs. 25 and 26, our author 
appears to have got out of his depth. Our analysis of the 
two examples is very different from his, and we reproduce 
his cuts and observations. In Fig. 25 the beam is 20ft. 
in length, 3ft. Gin. deep, and the rest of the diagram is 
self explanatory. The dotted lines areourown. As given 
by the author the strains are as follows :—Upon the struts, 
three tons; upon the tie bars, 8°54 tons; and upon the 
top bar, 24 tons. There is no strain given for the bottom 
bar. The last strain is derived from the following rule :— 
“ Find the weight acting at the centre, multiply that weight 
by half the span of the truss, and divide by the depth of the 
truss, as in the case of the flanges of an ordinary beam.” 
Whence this rule was derived we are at a loss to conjecture. 
Wemake thestrains as follows:—Upon thestruts, three tons ; 
upon the tie bars, 8°54 tons; and upon the top and bottom 
bars, 8 tons each. The strain upon the top and bottom 
bars is equal to Ac in the diagram, as is easily proved by 
prolonging the tie bar to B, making bc = C B, and drawing 
BA to meet the top bar produced. BA will equal the 
reaction of the abutment=3 tons. The strain upon the 
top and bottom bars may be obtained by calculation by 
the ordinary formula for a central load, in which W= 
weight at centre, L= _— of girder, D = depth, and S= 

A Ww St OX. we 
strain. ThenS xo ass 12 tons. 
tion will now be asked—How is it that this calculation 
does not check with that arrived at by the resolution of 
the strains along the different bars? The answer is, be- 
cause in the calculation the weight is assumed to be acting 
at the centre, whereas in the truss it is not. Half of it is 
acting at each side of the centre. if the conditions be 
similar in both instances the two results will be identical, 
as may thus be demonstrated :—Let a strut be introduced 
directly under the weight, as shown by the dotted line in 

Fig. 25, and draw the tie 6’ A’. Make a U’ equal three tons, 

equal the half of the weight, and draw ac to meet the tie 

inc. The line ae will give the strain upon the top and 

bottom bar, and will be equal to 12 tons, the result arrived 

at by the correct formula. It is, however, easy to prove 

by calculation that the strains on the top bar of the truss 

in Fig. 25 is eight tons, and not 24 tons, as erroneously 

deduced by the author. In Fig. 25a, let the conditions be 
FIG.25. 
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reprecented as they are assumed in Fig, 25. It is required 


to find the total strain upon the top bar at the centre from 
the action of the two weights W and w. Each strain, on 
the principle of the lever, is equal to the reaction of each 
weight multiplied by the distance of the point from the 
abutment, divided by the depth of the girder. To begin 
with the weight W. The reaction of W at A is one ton, and 

léverage or distance of the point from thé abutment is 
ACG=10ft, So that the strain at C resulting from the 


weight W = 1% 10 =4 tons A similar strain results 


25 
from the action of the weight w. So that the total strain 





upon the top or bottom bar equals eight tons, as found by 
the resolution of the strains. Algebraically, let S = strain 
at centre on top or bottom bar. Let R=reaction of 
weight W, K! that of W', L the span, and D the depth 


of the girder; then S = (R + R') ay . ButR=R'; 


RxL—! x= If the re- 
25 
action of the other abutments be used, the formula will 
aie R x L—W x L + R' x L—W'! ss Be 
stand § = 2 Sr 3a “Satie 
eae D 
But R= R' and W = W;; s0 that, reducing, we have, 
13R— 3 — 3) 
finally, S = L ( B — W) — 2 6 — 3) 
3D 
before. 
It is to be regretted that our author is equally unfortu- 
nate with the example in Fig. 26. Even if the results he 


soS= = 8 tons. 





= 8 tons, as 


‘0 


FiC.26. 





has arrived at with respect to these two trusses were cor- 
rect, it would have been better to have omitted them than 
than to have investigated them so imperfectly. In Fig. 26, 
which we reproduce, two strains only are deduced from the 
action of a weight, which produces no less than eleven 
before the ultimate reactions at each abutment are arrived 
at. In the diagram, a weight of six tons is supposed only 
to rest upon the girder at the point A. The reactions are 
shown correctly in the figure, and yet the author makes the 
strains upon the tie a A’ equal to that upon the diagonal 
aB. A glance is sufficient to show that, as these two bars 
respectively convey the different and unequal reactions to 
the abutments, and since the angles they make with the 
strut which transfers the load to them are equal, the re- 
spective strains upon them will be proportional to the load 
> sa transmit. In other words, the strain upon the coun- 
terbrace « B will not be equal to that upon the tie a A’, 
but equal to one-half of it. Thus, the strain upon the tie 
a A’ will equal 11°3 tons, and that upon a B, 5°7 tons. 
The strain upon the strut A a is not resolved correctly in 
the diagram. It should be resolved between a A’ and u b, 
and between @ Band a b. This can be easily shown. 
The reaction at the abutment C is known to be one-third 
of the weight at A’, that is, equal to two tons. Let us take 
the strain of 85 tons in the diagram upon the bar a B’, and 
transfer it to the abutment, and resolve it into its vertical 
component, and ascertain if it be equal to two tons. 
Prolong the bar a B to f, making a d equal 8°75 tons equa:z 
Bf. Draw/ g vertically to meet the top bar. The lines 
B 9, fg ave the strains upon the top flange and the strut 
Bb. Make bg equal fg, and draw gh parallel to the 
bottom flange, than g / and b/ are the strains upon the 
bottom flange and the tie / B’. Lastly, prolong b B’ to K, 
making b / equal B’ K ; draw K n vertical to meet the top 
flange produced to », then K x is the vertical reaction of 
the abutment, and B’ 7 another strain upon the top flange. 
If K x be measured, it will be found to be three tons, and 
not two tons, thus proving that the strain upon the diagonal 
a Bis not 85 tons. If the same reasoning be carried out, 
with a strain of 5°7 tons on a B, the reaction at B’ will 
be found to be two tons. 

We have given this long explanation for the benefit of 
our younger readers, who might be led astray by the erro- 
neous results arrived at by Mr. Anderson. To those con- 
versant with the subject of strains it would be sufficient to 
draw from the point d in Fig. 26 a horizontal line to cut 
the strut « A, and it will be found to exactly divide the 
line a@ e, which represents six tons, thus demonstrating at 
once that the reaction at B’ is three instead of two tons, 
as it ought to be. It may be remarked here that the test 
of the accuracy of all resolution of strains upon a truss will 
be found in the reactions at the abutments. If, when the 
strain on the last bar is resolved at the abutments, the 
vertical reactions are not identical with those presented by 
the position of the weight and the laws of the lever, the 
whole operation is wrong without the slightest doubt. __ 

The information with regard to crane foundations is 
sound and practical; and, as the examples chosen are not 
merely imaginary ones, but such as have been actually 
constructed, they are of the greater value. <A scale attached 
to the drawings, or figured dimensions, would have ren- 
dered them more easily comprehended. In the chapter 
on “Strength of Riveted Structures and Steam Boilers,” 
the experiments of Sir W. Fairbairn and of Mr. Kirkaldy 
are quoted. Those of the former gentleman are now 
somewhat out of date, and it is not easy to obtain those of 
the latter gentleman, as the contents of the chapter prove. 
It is probable no person is better acquainted with this 
particular subject than Mr. Kirkaldy, and we recommend 
every one real y interested in the matter to pay a visit to 
his testing works at The Grove, Southwark. It is a per- 
fect museum of specimens of experimented materials—if we 
may use the term—and some very curious specimens are to 
be seen there. Mr. Anderson concludes his volume with 
some inquiries into the question of the strength of guns, 
upon ‘which, from his official position, he is entitled to 
speak with some authority. e book is well got up, 
handy in size, and, with the exception of the blemishes we 
have been compelled to point out, sound in theory and 
practice. : 
Dict ire Technologique dans les Langues Francaise, Anglaise, 

et Allemande, Renfermant les Termes Techniques Usités dans 

les Arts et Métiers et dans U Industrie en Général, Redigé par 

M. ALEXANDRE TOLHAUSEN, T’raducteur prés la Chancellerie 

des Brevets d Invention « Londres, Revu et Augmenté, par 

M. Lovis Toruausen, Consul de France & Leipzig. Premiére 

Partie. cgis-Allemand-Anglais. Premiere Moitié. 

Leipzig : Tauehnitz. London : Sampson Low, 1878, 

Tris work may in some sénsé be regatded as a Hew atid 
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dissal’s Technical Dictionary, which appeared about eighteen 
years ago. It comes to us with a certain weight of authority 
as-bearing on the title-page the name of the translator to 
the Patent-office ; and although we labour under the dis- 
advantage of having only a portion of the work before us, 
viz., from A to F of the French-German-English division, 
we do not hesitate to bring it under the notice of cur 
readers. Indiscriminate praise we cannot award to it; 
unthinking censure we must not give it. We have examined 
it very carefully, and although it would be perfectly easy to 
pick out many palpable mistakes and inaccuracies, we prefer 
to regard it from a different point of view altogether. We 
would remark, in the first place, that the compilation of a 
technical dictionary in three languages is beyond the 
strength of any two men, even when one of them has the 
resources of the Patent-office library at his command. 
Again, in order to keep the book within reasonable limits, 
the authors have debarred themselves from giving defini- 
tions. This we do not think quite wise, as we hold it to 
be absolutely impossible to indicate small but nevertheless 
very real differences without a few words of explanation. 
The authors have obviously felt this, and they occasionally 
deviate from their self-imposed rule, to the manifest 
advantage of their readers. We do not wish to be thought 
ungrateful for the years of labour which this book must 
have cost, but we do not shrink from saying that had MM. 
Tolhausen attempted less they would have achieved more. 
The number of strictly technical terms in actual use in the 
various branches of trade and manufacture is in reality 
not large ; whilst the total number of words which have 
been so employed at various periods is immense. It 
appears to have been the aim of the authors of the work 
before us to include all such terms, and we freely admit 
that their work, regarded in this light, is a success. We 
think, however, that they would have done more wisely, 
and would undoubtedly have rendered a_ greater 
service to the public, had they disregarded the labours 
of their erring predecessors and endeavoured to compile 
from the writings of modern English, French, and German 
technical authors of acknowledged repute a work which 
should give a faithful picture of the technical and scientific 
language of the present day. This suggestion comes a little 
late, perhaps ; but there are some defects in the present 
plan which might well be remedied as the work goes on, 
and which we shall take the liberty to point out. Let us, 
for instance, examine the chemical part of the work. We 
cannot help regretting that so much valuable space is 
occupied by continual repetitions. In the case of the 
chlorides, sulphates, nitrates, and the hundred other salts, 
it would, we think, have been amply sufficient to have 
given the word once for all ; a chloride is a chloride all the 
world over, whether it be a "chloride of ammonium, potas- 
sium, iron, or what not ; and care should have been taken 
not to have described some of the ‘chlorides under chloride, 
others under chlorure, some under both heads, and perhaps 
others again under hydrochlorate or muriate. Indeed, the 
chemical terms as a whole are rather unsatisfactory ; but 
perhaps this is partly owing to the unsettled state of 
chemical nomenclature. 1t' is a most difficult subject, and 
where professed chemists are at issue a little hesitation and 
doubt are excusable in those who have not made the science 
their special study. We should certainly be in favour of 
entirely excluding a very large number of the chemical 
terms as not belonging to “technical,” or, what is a better 
word, “applied” chemistry. For instance, five salts of 
boron are given, not one of which is of the slightest prac- 
tical importance. The same remark applies, though with 
somewhat less force, to the arsenates and the arsenites, and 
we think it a pity that so many mineralogical terms should 
have been included. Weare not, of course, referring to 
those minerals which are common enough to be regarded as 
ores, but to those rarer products known only to the 
mineralogist. The extreme difficulty of identifying a 
mineral by the mere name, due to the large number of 
synonyms, is well known to students. In such cases the 
only safe guides are the works of Dana, Phillips, Nichols, 
and others. 

Viewedasan assemblage of words, the work is not without 
its value, and certainly it is the largest collection of technical 
terms which hasever been brought together. Referringexclu- 
sively to the division now before us, we may say that to 
the German or English reader, already well-skilled in tech- 
nical translation and knowledge of the subject in hand, 
the work will be of service—not that it alw. ays gives the 
exact German or English equivalent, but, at any rate, it 
will suggest it. But, in spite of the wealth of words 
which it displays, we cannot help wondering how the 
authors have so frequently missed the exact technical 
equivalent, after all. Let us give a few instances. A 
blanchisseuse de fin is defined as “a laundress for fine 
articles,” instead of “a clear-starcher.” Composite en 
conscience is said to be ‘‘a compositor upon the establish- 
ment, workman paid by the day or week.” Our know- 
ledge of the internal economy of a printing-office tells us 
that this can be no other than “a ’stab hand.” Under the 
somewhat long-winded head of chlorure de Vhydrogéne bicar- 
boné we come across “ chloride of bicarbonated hydrogen,” 
which must surely be what is commonly known to che- 
mists as “Dutch liquid.” Argile, moulin a, is defined as 
“mill for preparing clay, clay-mill,” but the common “ pug- 
mill” is not given. Cabinet d’orgue is translated b 
box,” instead of “organ case,” and 8 another cabins 
of the same word, “small organ” is given in place of 
“chamber organ.” Bombeur is stated to be “a maker 
of convex glass,” but “ glass-bender” would, we think, 
have been more technical. The uivalent of alliage 
pour plomber les denis is stated to be “stuff for filling 
teeth,’ but no one who has ever undergone a cer- 
tain disagreeable dental operation would it anything 
else but “stopping.”  Sadllastiére is given as “ ballast 
quarry,” but “ ballast-pit ” is certainly more usual. Char- 
niere universelle is translated by “ universal joint,” but the 
on spoil everythi cng of immediately following with 


foarte whl signing rende “Hood’s key.” Under 
Wistier tobe © butter firkin,” 

we ied pet Ps salsa hs has only one meaning in 
English, and “red 1 is erroneotisly given as one of the 











synonyms of cinaber. These blunders hardlyatfect the value 
of the work when an English writer is translating from a 
foreign language into his own. They become, however, 
somewhat serious when a Frenchman or German is trans- 
lating into English. For instance, the “ intelligent 
foreigner ” is invited to render dew by “ mourning ;” so far, 
good, but the thought of our sorrowing friends arraying 
themselves in suits of “ blacking,” (given by the authors as 
another rendering of the word deuil) to denote their grief 
at our sad decease is too dreadful. Many a clever trans- 
lator has been led away by the similarity in sound, and 
accordingly we find that MM. Tolhausen give “ bier” as 
the English of the French word biére, which means 
“coffin,” and not the article of furniture on which the 
coffin is placed. On the other hand, they have occasionally, | 
perhaps in their anxiety to avoid this very fault, omitted 
the exact word required, as in the case of atomicité, and 
basicité, under which heads they fail to give us “ atomi- 
city ” and “ basicity,” both being thor oughly recognised by | 
English chemical] writers. <A ‘few natural- history terms 
have crept in here and there, such as bélemnite, which 
interesting extinct cephalopod, appearing in the disguise 
of a mineral, occupies ten lines of valuable space in giving 
an account of its numerous designations. The same re- 
mark also applies to such purely ecclesiastical words as 
chasuble, ciborium, &e. 

We earnestly trust, in conclusion, that we have kept 
within the bounds of what MM. Tolhausen, in their pre- 
face, call “une critique saine et bienveillante;’ and we 
cannot take leave of their book without acknowledging the 
enormous labour which has been spent uponit. T ‘he mere 
reading of the proofs of a work in which the matter is con- 
tinually changing from one language to another must have 
been no light undertaking, and, without any kind of 
mental reservation, we cordially admit that this has been 
very carefully done. It was at first our idea to have de- 
ferred a detailed notice of their book until a complete 
volume was before us, but we have departed from our 
original intention in the hope that the authors might some- 
what modify their plan, and, by a judicious use of the 
pruning knife, remove some ‘of the redund: uncies, which 
only add to the bulk without increasing the vi alue of the 
work. At present both they and their readers are most 
decidedly sutiering from an embarras de richesses, 
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proved method of and apparatus for cleansing water from impurities.” 

1553. Jotes BLronpe., Neuville Vitasse (pas de Calais), France, and 
Evoene Simeon Josern Bruneau, Arras (pas de Calais), France, 
“ Improvements in boilers and furnaces for generating steam.” 

1554. Wittiam Roperr Lake, Southampton-buildings, Londen, ‘ Im- 
yrovements in printing telegraph —- communication from 

Villiam Francis Coffin, New York, U.8. 

1555. Watrer Brown, Pulross-road, Stockwell, Surrey, ‘‘ Improvements 
= the treatment of sewage, and in the manufacture of manure there- 

rom. 

1556, Curupert Rvssett, Talbot-court, Gracechurch-street, London, 
‘* Improved , opasetne fot the manufacture of nitrate of soda.”—A 














1489. Joun HENRY JOHNSON, Lincoln's s-inn-fields, London, “‘Impro 
ments in the and tr t of colouring matters.”—A 
communication from Edward Croissant and Louis le Francois 


Bretonnitre, Paris. 
1491. ae Burvett, 8 London, “ An improved 


method of and apparatus — supplying oil for lubrication 
1492. Francis BrttiscHam and ILLIAM = McDowatt, ‘Lisson- grove, 
London, ‘‘ Certain improvements in the construction of machines 


+ tiled: 





Robert Moore and Thomas Robert Williamson, 
Iquique, Peru, South America. 

1557. ALEXANDER MELVILLE CLaRK, Chancery-lane, London, “Improve- 
ments in the preparation and emplo A of indigo blue dye.”—A 
communication from Jerome Marble, Worcester, Massachusetts, U.S. 

1558. Jony Tosy Spracve, Birmingham, “Improvements ia instruments 
for measuring electric currents, resistances, and forces.”—29th April, 
1873. 





employed for washing and wringing textile fabrics.” 
= Wictsas Burwerrt, London, “‘ An improved | 
of and machinery for allising the dynamic effect of water or 
ane fluids.” 
1494. WIiLuiaM mien. Foulden- road, Stoke Newington, London, “‘ An 
for dra together and securin 
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= of hoo; ty} tr my around bales of co! or other merchandise, 
part of whic vements is also applicable to other useful pur- 
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1497. Apert Savver, Parliament-street, London, “ Improvements in 
apparatus for extracting earth or soil from fou foundation’ sunk under air 
pressure, parts of which improvements are also applicable to the om | 

of th these rr with concrete or any Shee mai terial ”— 


communication from M. l'Ingenieur Eraste Zouboff and 3 M. Nicolas 





1559. ALEXANDER Srrancr and Kennera Hewry Fe York-road, 
Battersea 


Surrey, “I in or preparing, 
spinning, or throwing and doubling cotton, silk, wool, pA other fibrous 


or fi 
1560. Ricuarp Roper, Albert-place, Lewisham High-road, New Cross, 
Ken’ een improved captain's bridge, constructed as a self- 


Ww. rest, “Im 











1562. Joun Howroyp, its in apparatus for 
bowling, or for nat the valis used ‘in the game of cricket.” 
1563. a nading ILL, Aston, near Birmingham, “Improvements in 
1565. Jonw "sa, sen py Devonshire, “Improvements in sash 
ig! and in the manner of attaching new cords or lines to window- 
sashes and frames.” 
= JouN ey ewes, a Stanningley, near Leeds, Yorkshire, 





1498. Henry HARRison Dory, Bury-street, London, “I in 

root lamps for railwa: for burning h oon ~ ll 

1499. ENSEN Ghencer} lands, London, * vemen' mate- 
rials f ~A comm i ‘ oJ Erichsen 


1501. Jonn BouLTBEE 


Sta fordel 


Birmingham, and Perer Bui1, Walsall, 
, “Imp ts in rings or sispenders suspending 
keys, watches, and articles of jewellery, and for other like purposes.” 








1567. Epwarp WILLIAM AvousToS BaRreerr, 
means for 

1568. Henry Henson Henson, Laurence Pountney- lane, London, “ Im- 

Ferny 

1569. James ASHWORTH, , Glasgow, Lanarkshire, N.B., “ Improvements in 


motive-power engines.” 
1570, Atyrev Vixcent Newton, Chancery-lane, London, ‘‘ Improvement 
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ports which they felt in other harbours on the north-east 
coast; and this lack of faith has hitherto been more than 
justified in consequence of the unprotected state of the lower 
reaches of the river, no provision having been made to over- 
come the shifting nature of the sandbanks and the varying 
depth of water on the bar, until the low water training 
wall was a few years back extended towards the bar. But 
the breakwater now in course of construction will go a long 
way towards coping effectually with the natural obstacles 
alluded to; thé'Commissioners projected this undertaking 
so far back as 1860, and operations were commenced in the 
course of the following year. From the nature of the 
undertaking, however, progress was almost necessarily 
slow, and the work of construction has been almost en- 
tirely suspended during the past two years, pending the 
settlement of a dispute between the ironmasters and the 
Commissioners as to the terms to be paid for the removal 
of the slag. That dispute has now been settled, and 
the work is being pushed forward at the present 
time with great vigour. Its total length when com- 
pleted will be one mile fourteen hundred yards, of 
which rather over a thousand yards remain to 
completed. The washing away of large portions of the 
end and sides has interfered a good deal with the progress 
of the breakwater, and somewhat discouraged the Commis- 
sioners, who are as loth as the rest of humanity to under- 
take the toil of Sisyphus. On this account, therefore, the 
four years which were originally estimated as the time 
within which it would be completed have been extended to 
eleven. But the work will be all the more stable and 
permanent when it has been completed. It seems rather 
curious that the Commissioners never thought fit to apply 
any remedy for this difficulty. A very little extra cost 
and trouble would have prevented its recurrence. We 
helieve, indeed, that Mr. Fowler, the Conservancy engi- 
neer, has now determined to apply concrete in such a 
manner as to make the work impregnable to the inroads of 
the sea in the time to come. The modus operandi of appli- 
cation will be similar to that adopted on the Clyde and 
other rivers, in carrying out works of a kindred character 
—driving in sheathed piles at intervals, and filling up the 
interstices with concrete. It is rather curious that the sea 
has not damaged the breakwater to any appreciable extent 
below 2ft. above low water. Upwards of 2,000,000 tons of 
slag have already been used in the construction of the 
breakwater, and it is calculated that 1,820,000 tons more 
will be required to complete the undertaking. The total 
height from the foundation is from 55ft. to 60ft., by a 
breadth of 70ft. at the top. It may be interesting to add 
that all the slag used and to be used in this colossal work 
—nearly 4,000,000 tons—is not much more than the quan- 
tity produced in a single year by the North of England 
blast furnaces, and although a very large quantity is 
annually disposed of in the way of filling up reclamations 
and forming embankments at other points of the river, the 
quantity so utilised is only a drop in the bucket compared 
with the total quantity annually thrown away as refuse. 
We need only add that, despite its great cost and labour, 
the breakwater will be a work that will well repay all the 
effort expended upon it. It will fix definitely the position 
of the bar, which formerly shifted as much as nine points 
of the compass, and in combination with the other colla- 
teral improvements now in course of being carried out, it 
will promote the safety of vessels and the confidence of 
mariners resorting to the Tees. 

Among the other improvements which the Tees Com- 
missioners have now in progress, not the least important is 
that which aims at the removal of the obstruction known 
as the Eighth Buoy Scarp—a huge boulder of rock lying 
at the bend of the river about a mile below Eston, and 
projecting into the channel a distance of about 600ft., 
while it is about 1500ft. in length. This rock has hitherto 
been the great béte noir of the Tees navigation, causing 
mariners to pilot their vessels with fear and trembling 
when they came near its vicinity, and involving more than 
one unlucky craft in serious injuries. Narrowing the 
channel by about 600ft., the Eighth Buoy Scarp has had 
the effect of damming back the water, so as to give less 
depth on the one side than on the other—a tendency most 
injurious to the flow of the tidal column, and the consequent 
scour of the river. Some short time ago we referred to 
experiments that had been made with Beaumont’s diamond 
rock drill in the removal of this boulder. The Tees Com- 
missioners have now concluded arrangements with the 
Diamond Rock Boring Company for the complete removal 
of the Eighth Buoy Scarp, and it is expected that in a year 
or eighteen months more it will no longer present any for- 
midable obstacle to the free navigation of the river. 
Simultaneously with these improvements, the Commis- 
sioners are not overlooking the constant necessity for 
dredging operations in a channel where the shifting of 
sandbanks is constantly occurring. On the contrary, they 
are working diligently, with the view of securing a uniform 
depth of 14ft. at low water—instead of only 9ft. as at pre- 
sent—between Middlesbrough and the sea. 

It isa notable fact which has not unfrequently been quoted 
to the discredit of those concerned, that there is no graving 
dock on the Tees. The shipbuilding trade of the river has 
increased enormously within recent years. Last year, the 
total tonnage launched was something like 70,000 tons. or 
nearly half as much as the tonnage launched on the Clyde, 
so that the necessity for a graving dock, into which vessels 
could be towed for the purpose of repair and overhauling, 
was urgently felt; the want was the more apparent 
that no other river in the kingdom of similar importance 
is without one or more graving doeks. Private enterprise 
on the part of Messrs. Palmer, of Jarrow, provided one 
for the Tyne many years ago, There are something like 
half a dozen on the Mersey; while on the Clyde and its 
estuary there are no fewer than twelve, either available 
or in course of construction, ape by ow requiring 
overhauling had to be taken either to Tyne or to the 
Mersey, to the inconvenience of their owners and the loss 
of local e. But now the Conservaney Commissioners 
lave resolved upon the construction of a large gravi 
dock between Cargo Fleet and Normanby Jetty. it wil 
have a length of floor of 500ft., while the depth of cill at 





high water ordinary spring tides will be 18ft. These di- 
mensions are considerably less than those of the graving 
dock now being built at Govan, by the Clyde Navigation 
Trustees—the latter having a length of floor of 560ft., and 
22ft. depth of cill; but they will be sufficiently large for 
the class of vessels that now frequent the Tees ports, Build- 
ing operations are to be commenced immediately. 

The harbour improvements projected for the benefit 
of the Tees shipping trade, are centred either at Hartle- 
pool or at Middlesbrough: At the former port a very 
extensive system of docks has been in operation 
for many years; but extensions and improvements 
are now in progress which will provide for the ocean 
breakwater on the East Hartlepool headland being ex- 
tended G00ft., and for still further deepening the bar, 
which, at the beginning of 1870, had only a depth of 3ft. 
at low-water spring tides, as compared with 9ft. at the 
present time, while the breadth of the channel is to be in- 
creased from 250ft. at the entrance of the harbour to 600ft. 
at its outer extremity. It is also proposed to construct an 
extensive system of deep-water docks in a large natural 
basin called the slake, which is admirably adapted for that 
purpose. The latter improvement will be chiefly carried 
out by the North-Eastern Railway Company, who are also 
carrying out the large extension of dock accommodation at 
Middlesbrough to which we have already referred, and the 
effects of which will be to place the trade of that port on 
a much more satisfactory footing than it has hitherto 
occupied. 
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[SECOND NOTICE.] 

Tue second part of Mr. Anderson’s volume treats of the 
strength of structures in which, with the exception of 
solid beams, the resistance to a breaking weight is due to 
a combination of several component parts. It will be seen 
that our author is not so successful in the treatment of this 
portion of the subject as in that constituting the first part 
of the book. 

In the chapter on roof-trusses and cranes, in the two 
examples of trussed beams, in Figs. 25 and 26, our author 
appears to have got out of his depth. Our analysis of the 
two examples is very different from his, and we reproduce 
his cuts and observations. In Fig. 25 the beam is 20ft. 
in length, 3ft. Gin. deep, and the rest of the diagram is 
self explanatory. The dotted lines are ourown. As given 
by the author the strains are as follows :—Upon the struts, 
three tons; upon the tie bars, 8°54 tons; and upon the 
top bar, 24 tons, There is no strain given for the bottom 
bar. The last strain is derived from the following rule :— 
“ Find the weight acting at the centre, multiply that weight 
by half the span of the truss, and divide by the depth of the 
truss, as in the case of the flanges of an ordinary beam.” 
Whence this rule was derived we are at a loss to conjecture. 
Wemake thestrains as follows:—Upon thestruts, three tons ; 
upon the tie bars, 8°54 tons; and upon the top and bottom 
bars, 8 tons each. The strain upon the top and bottom 
bars is equal to A c in the diagram, as is easily proved by 

rolonging the tie bar to B, making bc = C B, and drawing 

A to meet the top bar produced. BA will equal the 
reaction of the abutment=3 tons. The strain upon the 
top and bottom bars may be obtained by calculation by 
the ordinary formula for a central load, in which W= 
weight at centre, L=span of girder, D= depth, and S= 
strain. ThenS = WX Ll — 6 x 20 

4xD 4x25 
tion will now be asked—How is it that this calculation 
does not check with that arrived at by the resolution of 
the strains along the different bars? The answer is, be- 
cause in the calculation the weight is assumed to be acting 
at the centre, whereas in the truss it is not. Half of it is 
acting at each side of the centre. If the conditions be 
similar in both instances the two results will be identical, 
as may thus be demonstrated :—Let a strut be introduced 
directly under the weight, as shown by the dotted line in 
Fig. 25, and draw the tie b’ A’. Make a U’ equal three tons, 
equal the half of the weight, and draw ac’ to meet the tie 
inc’. The line ae’ will give the strain upon the top and 
bottom bar, and will be equal to 12 tons, the result arrived 
at by the correct formula. It is, however, easy to prove 
by calculation that the strains on the top bar of the truss 
in Fig. 25 is eight tons, and not 24 tons, as erroneously 
deduced by the author. In Fig. 25a, let the conditions be 
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repre:ented as they are assumed in Fig. 25. It is required 


to find the total strain upon the top bar at the centre from 
the action of the two weights W and w. Each strain, on 
the principle of the lever, is equal to the reaction of each 
weight multiplied by the distance of the point from the 
abutment, divided by the depth of the girder. To i 

with the weight W. The reaction of W at A is one ton, and 





the leverage ot distance of the point from thé abutnient is 
AC=s10ft. So that the stain at C resulting from the 
weight W = 1% 10 =4itons A similar strain results 


So that the total strain 


from the action of the weight w*. 


upon the top or bottom bar equals eight tons, as found by 
the resolution of the strains. Algebraically, let S = strain 
at centre on top or bottom bar. Let R=reaction of 
weight W, K! that of W', L the span, and D the depth 
of the girder; then S = (R + R') +7 . ButR=R'; 


RxLl 1! <~ If the re- 
25 
action of the other abutments be used, the formula will 
~~ RxL—Wxi¢k' xL—W' xh 
stand S = 9 ep Ati S 


soS = = 8 tons. 
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It is to be regretted that our author is equally unfortu- 
nate with the example in Fig. 26. Even if the results he 
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has arrived at with respect to these two trusses were cor- 
rect, it would have been better to have omitted them than 
than to have investigated them so imperfectly. In Fig. 26, 
which we reproduce, two strains only are deduced from the 
action of a weight, which produces no less than eleven 
before the ultimate reactions at each abutment are arrived 
at. In the diagram, a weight of six tons is supposed only 
to rest upon the girder at the point A. The reactions are 
shown correctly in the figure, and yet the author makes the 
strains upon the tie a A’ equal to that upon the diagonal 
aB. A glance is sufficient to show that, as these two bars 
respectively convey the different and unequal reactions to 
the abutments, and since the angles they make with the 
strut which transfers the load to them are equal, the re- 
spective strains upon them will be proportional to the load 
they transmit. In other words, the strain upon the coun- 
terbrace a B will not be equal to that upon the tie a A’, 
but equal to one-half of it. Thus, the strain upon the tie 
a A’ will equal 11°3 tons, and that upon a B, 5°7 tons. 
The strain upon the strut A a is not resolved correctly in 
the diagram. It should be resolved between a A’ and u b, 
and between @ Band a b. This can be easily shown. 
The reaction at the abutment C is known to be one-third 
of the weight at A’, that is, equal to two tons. Let us take 
the strain of 85 tons in the diagram upon the bar a B’, and 
transfer it to the abutment, and resolve it into its vertical 
component, and ascertain if it be equal to two tons. 
Prolong the bar a B to f, making a d equal 8°75 tons equa: 
Bf. Draw/f g vertically to meet the top bar. The lines 
B 9, fg ave the strains upon the top flange and the strut 
Bb. Make bg equal fg, and draw gi parallel to the 
bottom flange, than gy / and b/ are the strains upon the 
bottom flange and the tie i B’. Lastly, prolong b B’ to K, 
making b / equal B’ K ; draw K 2 vertical to meet the top 
flange produced to x, then K x is the vertical reaction of 
the abutment, and B’ 7 another strain upon the top flange. 
If K x be measured, it will be found to be three tons, and 
not two tons, thus proving that the strain upon the diagonal 
a Bis not 8°5 tons. If the same reasoning be carried out, 
with a strain of 5°7 tons ona B, the reaction at B’ will 
be found to be two tons. 

We have given this long explanation for the benefit of 
our younger readers, who might be led astray by the erro- 
neous results arrived at by Mr. Anderson. To those con- 
versant with the subject of strains it would be sufficient to 
draw from the point d@ in Fig. 26 a horizontal line to cut 
the strut « A, and it will be found to exactly divide the 
line a e, which represents six tons, thus demonstrating at 
once that the reaction at B’ is three instead of two tons, 
as it ought to be. It may be remarked here that the test 
of the accuracy of all resolution of strains upon a truss will 
be found in the reactions at the abutments. If, when the 
strain on the last bar is resolved at the abutments, the 
vertical reactions are not identical with those presented by 
the position of the weight and the laws of the lever, the 
whole operation is wrong without the slightest doubt. 

The information with regard to crane foundations is 
sound and practical; and, as the examples chosen are not 
merely imaginary ones, but such as have been actually 
constructed, they are of the greater value. A scale attached 
to the drawings, or figured dimensions, would have ren- 
dered them more easily comprehended. In the chapter 
on “Strength of Riveted Structures and Steam Boilers,” 
the experiments of Sir W. Fairbairn and of Mr. Kirkaldy 
are quoted. Those of the former gentleman are now 
somewhat out of date, and it is not easy to obtain those of 
the latter gentleman, as the contents of the chapter prove. 
It is probable no person is better acquainted with this 
particular subject than Mr. Kirkaldy, and we recommend 
every oue real y interested in the matter to pay a visit to 
his testing works at The Gwove, Southwark. It is a per- 
fect museum of specimens of experimented materials—if we 
may use the term—and some very curious specimens are to 
be seen there. Mr. Anderson concludes his volume with 
some inquiries into the question of the strength of guns, 
upon’ which, from his official position, he is entitled to 
speak with some authority. e book is well got up, 
handy in size, and, with the exception of the blemishes we 
have been compelled to point out, sound in theory and 
practice. ; 
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dissal’s Technical Dictionary, which appeared about eighteen 
years ago. It comes to us with a certain weight of authority 
as-bearing on the title-page the name of the translator to 
the Patent-office ; and although we labour under the dis- 
advantage of having only a portion of the work before us, 
viz., from A to F of the French-German-English division, 
we do not hesitate to bring it under the notice of cur 
readers. Indiscriminate praise we cannot award to it; 
unthinking censure we must not give it. We have examined 
it very carefully, and although it would be perfectly easy to 
pick out many palpable mistakes and inaccuracies, we prefer 
to regard it from a different point of view altogether. We 
would remark, in the first place, that the compilation of a 
technical dictionary in three languages is beyond the 
strength of any two men, even when one of them has the 
resources of the Patent-office library at his command. 
Again, in order to keep the book within reasonable limits, 
the authors have debarred themselves from giving defini- 
tions. This we do not think quite wise, as we hold it to 
be absolutely impossible to indicate small but nevertheless 
very real differences without a few words of explanation. 
The authors have obviously felt this, and they occasionally 
deviate from their self-imposed rule, to the manifest 
advantage of their readers. We donot wish to be thought 
ungrateful for the years of labour which this book must 
have cost, but we do not shrink from saying that had MM. 
Tolhausen attempted less they would have achieved more. 
The number of strictly technical terms in actual use in the 
various branches of trade and manufacture is in reality 
not large ; whilst the total number of words which have 
been so employed at various periods is immense. It 
appears to have been the aim of the authors of the work 
before us to include all such terms, and we freely admit 
that their work, regarded in this light, is a success, We 
think, however, that they would have done more wisely, 
and would undoubtedly have rendered a_ greater 
service to the public, had they disregarded the labours 
of their erring predecessors and endeavoured to compile 
from the writings of modern English, French, and German 
technical authors of acknowledged repute a work which 
should give a faithful picture of the technical and scientific 
language of the present day. This suggestion comes a little 
late, perhaps; but there are some defects in the present 
plan which might well be remedied as the work goes on, 
and which we shall take the liberty to point out. Let us, 
for instance, examine the chemical part of the work. We 
cannot help regretting that so much valuable space is 
occupied by continual repetitions. In the case of the 
chlorides, sulphates, nitrates, and the hundred other salts, 
it would, we think, have been amply sufficient to have 
given the word once for all ; a chloride is a chloride all the 
world over, whether it be a chloride of ammonium, potas- 
sium, iron, or what not ; and care should have been taken 
not to have described some of the’chlorides under chloride, 
others under chlorwre, some under both heads, and perhaps 
others again under hydrochlorate or muriate. Indeed, the 
chemical terms as a whole are rather unsatisfactory ; but 
perhaps this is partly owing to the unsettled state of 
chemical nomenclature. It’ is a most difficult subject, and 
where professed chemists are at issue a little hesitation and 
doubt are excusable in those who have not made the science 
their special study. We should certainly be in favour of 
entirely excluding a very large number of the chemical 
terms as not belonging to “technical,” or, what is a better 
word, “applied” chemistry. For instance, five salts of 
boron are given, not one of which is of the slightest prac- 
tical importance. The same remark applies, though with 
somewhat less force, to the arsenates and the arsenites, and 
we think it a pity that so many mineralogical terms should 
have been included. We. are not, of course, referring to 
those minerals which are common enough to be regarded as 
ores, but to those rarer products known only to the 
mineralogist. The extreme difficulty of identifying a 
mineral by the mere name, due to the large number of 
synonyms, is well known to students. In such cases the 
only safe guides are the works of Dana, Phillips, Nichols, 
and others. 

Viewedasan assemblage of words, the work is not without 
its value, and certainly it is the largest collection of technical 
terms which hasever been brought together. Referringexclu- 
sively to the division now before us, we may say that to 
the German or English reader, already well-skilled in tech- 
nical translation and knowledge of the subject in hand, 
the work will be of service—not that it always gives the 
exact German or English equivalent, but, at any rate, it 
will suggest it. But, in spite of the wealth of words 
which it displays, we cannot help wondering how the 
authors have so frequently missed the exact technical 
equivalent, after all. Let us give a few instances, A 
blanchisseuse de fin is defined as “a laundress for fine 
articles,” instead of “a clear-starcher.” Compositeur en 
conscience is said to be ‘‘a compositor upon the establish- 
ment, workman paid by the + or week.” Our know- 
ledge of the internal economy of a printing-office tells us 
that this can be no other than “a ’stab hand.” Under the 
somewhat long-winded head of chlorure de Vhydrogéne bicur- 
boné we come across “chloride of bicarbonated hydrogen,” 
which must surely be what is commonly known to che- 
mists as “Dutch liquid.” Argile, moulin a, is defined as 
“mill for preparing clay, clay-mill,” but the common “ pug- 
mill” is not given. Cabinet d’orgue is translated by “ organ- 
box,” i of “organ case,” and as another equi t 
of the same word, “small organ” is given in place of 
“chamber organ.” Bombeur is stated to be “a maker 
of convex glass,” but “ glass-bender” would, we think, 
have been more technical. The equivalent of alliage 
pour plomber les dents is stated to be “stuff for filling 
teeth,” but no one who has ever und ne a cer- 
tain disagreeable dental operation would it anything 
else but “stopping.” Sallastiere is given as “ ballast 
quarry,” but “ Pallast-pit ” is certainly more usual. Char- 
niere universelle is translated by “ universal joint,” but the 
authors spoil everything by immediately following with 
the alternative rendering of “Hood’s key.” Under 
beurrier, which signifies a “ butter tub,” or “ butter firkin,” 
we find “ ” which has only one meaning in 
English, and “red léad” is erroneoiisly given as one of the 





synonyms of cinaber. These blunders hardly affect the value 
of the work when an English writer is translating from a 
foreign language into hisown. They become, however, 
somewhat serious when a Frenchman or German is trans- 
lating into English. For instance, the “ intelligent 
foreigner ” is invited to render dew by “ mourning ;” so far, 
good, but the thought of our sorrowing friends arraying 
themselves in suits of “ blacking,” (given by the authors as 


another rendering of the word deuwil) to denote their grief | 


at our sad decease is too dreadful. Many a clever trans- 
lator has been led away by the similarity in sound, and 
accordingly we find that MM. Tolhausen give “ bier” as 
the English of the French word biére, which means 


“coffin,” and not the article of furniture on which the | 
On the other hand, they have occasionally, | 


coffin is placed. ; 
perhaps in their anxiety to avoid this very fault, omitted 


the exact word required, as in the case of atomécité, and | 


busicité, under which heads they fail to give us “ atomi- 
city ” and “ basicity,” both being thoroughly recognised by 
English chemical writers. A few natural-history terms 
have crept in here and there, such as bélemnite, which 
interesting extinct cephalopod, appearing in the disguise 
of a mineral, occupies ten lines of valuable space in giving 
an account of its numerous designations. 
mark also applies to such purely ecclesiastical words as 
chasuble, ciborium, &e. 

We earnestly trust, in conclusion, that we have kept 
within the bounds of what MM. Tolhausen, in their pre- 
face, call “une critique saine et bienveillante;” and we 
cannot take leave of their book without acknowledging the 
enormous labour which has been spent upon it. The mere 
reading of the proofs of a work in which the matter is con- 
tinually changing from one language to another must have 
been no light undertaking, and, without any kind of 
mental reservation, we cordially admit that this has been 
very carefully done. It was at first our idea to have de- 
ferred a detailed notice of their book until a complete 
volume was before us, but we have departed from our 
original intention in the hope that the authors might some- 
what modify their plan, and, by a judicious use of the 
pruning knife, remove some of the redundancies, which 
only add to the bulk without increasing the value of the 
work. At present both they and their readers are most 
decidedly sutiering from an embarras de richesses. 





THE PATENT JOURNAL. 


Yondensed from the Journal of the Commissioners of Patents. 





Grants and Datesof Provisional Protection for Six Months. 


3929. Samvuet Ospory, Clyde Steel and Ironworks, Sheffield, ‘‘ Improve- 
ments in prickers to be used in blasting or mining.”—27th December, 
1872. 

987. Louis FrepEric Rarmonp, Place Richelieu, Bordeaux, France, ‘‘ An 
improved box or case containing several commercial articles.”— 17th 
March, 1873. 

1159. Henry Spencer Kenrick Bewrairs, Apsley, Oxfordshire, “ An 
improved apparatus for turning over the leaves of music.” 

1162. Jutivs Lievert, Kensington Park, London, “Improved means of 
and apparatus for treating acorns and beech nuts, which apparatus 
may be employed in the treatment of other similar substances.” 
28th March, 1873. 

1312. Joun Broven, Birmingham, ‘Improvements in apparatus for 
saving life and property at sea, which improvements are also appli- 
cable to the landing of mails and passengers.”—9th April, 1873. 

13862. ALEXANDER Browne, Gracechurch-street, London, “‘ Improvements 
in revolvers.”—A communication from Claude Francois Anatole Basset, 
Paris.—15th April, 1873. 

1428. ALEXANDER Metvitte CLarK, Chancery-lane, London, “An im- 
provement in cans for preserving fruits and other substances.”—A 
communication from William Helme Ireland Howe, New York, U.8.— 
19th April, 1873. 

1446. Joseru Epmonp Tavenet, “‘ An improved compound to be used as 
a vehicle for paints used in house, ship, and general work.” 

1447. CLaus Orro BostELMANN, Royal Hotel, New Bridge-street, Black- 
friars, London, “‘ Improvements in apparatus for measuring and record- 
ing the flow of beer and other liquids.”—2lst April, 1873. 

1476. Henry LurHer Hat, Southampton-buildings, London, “ Improve- 
ments in pulley racks for blind cords.” 

1477. Freperick WriLuiaM GERHARD and JoserH WHITEHOUSE CADDICK, 
Coseley, near Wolverhampton, Staffordshire, “‘ Improvements in the 
production of iron and steel, and in a furnace used therein.” 

1478. Samvet Wacsrarr Smiru, Maida Vale, London, “ os ty in 
an apparatus for saving, consuming, and utilising gases from blast and 
other furnaces, coking and other ovens.” 

1479. MatrHew Krrcatn, Leeds, Yorkshire, “ Improvements in fleshing 
machines employed in the manufacture of leather.” 

1489. Witt1am Lioyp, Bradley Mills, near Huddersfield, Yorkshire, 
“Improvements in apparatus for consuming engine coal in fire- 

tes.” 


grates. 

1481. James Carpenter, Bevois-hill, Southampton, Hants, ‘‘ Improve- 
ments in the construction and arrang t of apparatus for support- 
ing, lowering, attaching, and detaching ships’ boats, parts of which 
apparatus are also applicable to other purposes.” 

1482. WiLL1AM Scott UNDERHILL, Newport, Salop, and FREDERICK JoHN 
Syow, Shiffnal, Salop, “Certain improvements in —— to be used 
with cages for mines and shafts for the prevention of accidents through 
overwinding or breakage of the winding rope.” 

1483. CHARLEs Coorer, Herne Hill, Surrey, ‘‘ An improved apparatus for 
washing linen and other fabrics.” 

1484, Joun Bart err, Bristol, ‘‘ Improved means of indicating weight 
on platform weighing machines and weighbridges.” 

1485. Joun Sranvey, South Hampstead, Middlesex, “ Improvements in 
wheels for vehicles for facilitating the draught or propulsion thereof.” 
1486. Taomas Gray, Usk-road, New Wandsworth, Surrey, “‘ Improved 
means or process of treating wood and other vegetable fibres for the 

manufacture of paper.” 

1487. THoMAs ALFRED SKELTON, Essex-street, Strand, London, ‘‘ mprove- 
ments in street lanterns to facilitate lighting.” 

1488. Joun Quick, Market Jew-street, Penzance, Cornwall, “ Improve- 
ments in window es and r 





The same re- | 


hiilai 


305 

1502. Geruarp Marais, Southampt igs, Chancery-lano, London, 
“ Impr +. Int copying pp + , 

1503. Orro Ernest Pout, Liverpool, “ Improvements in the manufacture 
of salt, and in ap or appli employed therein.” 

1504. Joun West, Maidstone, Kent, “‘ Improvements in apparatus used 
in the purification of gas.” 

1505. Joun GRaHaM, Wood-street, London, “‘ An improved shirt front or 











garment. 
156. Witt1aM Caar_es Mites, Upper Clapton, London, “ Improvements 
railway carriage and other lamps.” 


1507. James Tuzopore Grirrix, Upper Thames-street, London, “ Im- 
proved means of economi: fuel, developing heat, and consuming 
smoke and gases in steam boiler and other furnaces, also in ~~ = 
therefor."—A communication from Edgar F. Griffin, Chicago, Illinois, 
U.S. 


1508. Tuomas Atva Epison, Newark, New Jersey, U.S., ‘‘ Improvements 
in electric telegraphs.” 

1509. Henry Youno Darracorr Scott, Ealing, Middlesex, “ Improve- 
ments in the treatment of sewage matters and the deodorisation of 
night soil.” 

1510" Hvou O'Berxe, Granville-street, Dublin, Ireland, “‘ Improvements 
in the mechanism or combination of parts used for facilitating the 
raising and lowering of the folding heads of carriages.”—25th April, 
1873. 

1511. THomas FuLHamM Parsons, Maindee, Monmouthshire, “‘ An improved 

| process of cleaning and polishing tin and other plates.” 

|} 1512. Tuomas Grimetesy and Frawets Grimaecesy, Hull, Yorkshire, 
“Improvements in machinery for making bricks and other plastic 
forms.’ 

1513. Henry Bripor, Lincoln’s-inn-fields, London, ‘“‘ Improvements in 

| means for assisting riders to mount their horses.” 

| 1514. Henry Harrison and Francis Pace, Dublin, Ireland, “Improve- 

| ments in the manufacture of artificial or prepared fuel from anthracite 
dust or culm, or from other coal dust.” 

1515. Grorce Davis, Cranbourne-street, Leicester-square, London, “ An 
improvement in the keels of ships and boats.” 

1516. Ricuarp Epwarp Donovan, Ashgrove House, Upper Rathmines, 
Dublin, Ireland, ‘‘ Improvements in apparatus for stoving or heating 
tobacco.” 

| 1518. Taomas Epwarp Yates and Henry Yates, Cleckheaton, Yorkshire, 
and Witt1am Heaton Ketetr, Liversedge, Yorkshire, ‘‘ Improvements 
in wire cards, and in the machinery or apparatus used in the manufac- 
ture thereof.” 

1519. Perer Trumece, Liverpool, “Certain improvements in the manu- 
facture of artificial fuel and fire-lighters, and in the apparatus con- 
nected therewith.” 

1520. Joun Hanson, The Bush, Antrim, Ireland, and Tuomas Hreyrer, 
Maybole, Ayrshire, N.B., “‘ Improvements in agricultural apparatus 
for thinning turnips or gther roots or plants.” 

1521. ILiivs Avoeustus os Manchester, “‘Improvements in the 
manufacture of armour plates and shields.” 

1522. Tuomas Nixon and Pavut Quix, Hebburn, Newcastle-on-Tyne, 
Durham, “‘ Improvements in the manufacture of sulphate of soda.” 

523. CuarLes Bar.ow, Southampton-buildings, Chancery-lane, London, 
“Improvements in rifling ordnance.”—A communication from Major 
Addington Taylor, Bengal Staff, Calcutta, India. 
¥ Georce Mortox Wenster, Aston-juxta-Birmingham, “ An improved 
stove for heating and cooking purposes.” 

1526. Tuomas WittiamM Miyton, Stoke-upon-Trent, Staffordshire, ** Im- 
provements in ovens for firing pottery, glass, and other substances.” 
1527. ALrrep Tucker, Huarberton, Devonshire, Devonshire, “An im- 
proved apparatus for feeding calves and other young animals.”—26th 

April, 1873. 

1528. Jonn Harcourt Browy, Pine Lodge, Lower Teddington-road, 
Hampton Wick, Middlesex, “Improvements in the production of 
artificial coal, and for manufacturing and domestic purposes.” 

1529. Henry Lyon and Epmunp Rosinsoyx, Manchester, “ New or im- 
proved apparatus for indicating and giving warning of the contents of 
gasometers, brewers’ vats, and other similar receptacles, also useful for 
giving warning of the rise and fall of water in rivers, weirs, reservoirs, 
and other fluctuating collections of water.” 

1531. Joun OtpHam, jun., Chorlton-upon-Medlock, Lancashire, “ Im- 
provements in means for promoting economy in fuel in steam 
generators.” 

1532. WiLtiamM THompson, Wandsworth-road, Surrey, “ Improvements in 
the manufacture of whitelead and apparatus therefor.” 

1533. Freperick Witiiam Cou.s, Kent, “ Improvements in the manu- 

acture of gas for heating and lighting purposes, and in the apparatus 
employed therefor.” 

1534. WittiaM Peacock Savace, Wood Hall, Hilgay, Downham, Norfolk, 
“ Improvements in paving.” 

1535. Joun Jeyes and OLiver Jeves, Ivy House, Plaistow, Essex, “ Im- 
provements in the manufacture of fuel.” 

1536. THomas Onion, Loughborough, and Wittiam Owtoyx, Sneinton, 
Nottinghamshire, “‘ Improvements in domestic fire-grates or ranges.” 
1537. Asa Brapsury, Oldham, Lancashire, “‘ Improvements in furnaces 

to be used for raising steam, and other similar purposes.” 

1539, Josepn Wavtace, Belfast, Ireland, “Improvements in apparatus 
for distilling.” 

1540. Isaac Birue Harris, Castle Mills, Fountainbridge, Edinburgh, 
Midlothian, N.B., “Improvements in deckle straps used by paper 
makers.” 

1541. ALFRED Vincent Newton, Chancery-lane, London, “ Improved 
apparatus for facilitating the feeding of brushmaking machines.”—A 
communication from Hiram Cornelius Covert, New York, U.S. 

1542. Octavius Dix1e Deacon, Leadenhall-street, London, “ Improve- 
ments in the construction of ships’ boats to be used for preserving life 
at sea.” 

1543. SamugeL Saaw Lewis and Georce Lewis Hawkins, Southampton- 
buildings, London, “‘An improved process of cleaning cotton waste 
and other fibrous materials.” 

1544. Wituiam CuHarves Srirr, Birmingham, ‘‘ Improvements in fasten- 
ings for metallic hoops or bands used in baling cotton and other 
substances.”— 28th April, 1873. 

1545. James Cort, Lower Bland-street, Dover-road, London, “‘Im- 
provements in apparatus for drilling and tapping cast iron main 
pipes.” 

1546. Perer Harris, Ropert Harris, and Witisam Love, Glasgow, 
Lanarkshire, N.B., “Improvements in apparatus for regulating the 
speed of marine engines.” 

1548. Joun Barrow and Witiiam Barrow, Belgrave, Leicestershire, 
“Improvements in kilns.” 

1549. Benvamin Joserpn BARNARD MILLs, Southampton-buildings, London, 
“‘ Improvements in repeating ordnance and in cartridges therefor."—A 
communication from James Patton Taylor, Elizabethton, Carter, 
Tennessee, U.S. 

1550. Henry Crott, Boulevart de Strasbourg, Paris, “ A new centrifugal 
and reacting pump.” 

1551. ALEXANDRE Dopetie, Amiens, France, ‘‘ Improved machinery 
for cleaning, sorting, and flattening grains, and especially oats.” 

1552. MeLcnion Noipes, Frankfort-on-the-Maine, Germany, “ An im- 
proved method of and apparatus for cleansing water from impurities.” 

1553. JoLes Buonpet, Neuville Vitasse (pas de Calais), France, and 
Evorene Simeon Josern Bruneau, Arras (pas de Calais), France, 
“* Improvements in boilers and furnaces for generating steam.” 

1554. Wituiam Rosert Lake, Southampton-buildings, London, “Im- 
orovements in printing telegraph — comiunication from 

Villiam Francis Coffin, New York, U.S. 

1555. WaLrer Brown, Pulross-road, Stockwell, Surrey, “ Improvements 
= the treatment of sewage, and in the manufacture of manure there- 
rom. 

1556. Curmpert Russet, Talbot-court, Gracechurch-street, London, 
“Improved apparatus for the manufacture of nitrate of soda.”—A 








es. 

1489. Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘Improve- 

ments in the p tion and treatment of colouring matters.”—A 

communication from Edward Croissant and Louis Francois 
Bretonnitre, b 





Rg teilaé 


tion from Robert Moore and Thomas Robert Williamson, 
Iquique, Peru, South America. 
1557. yy MELVILLE oe, Gass wi of toiign bie “ Improve- 
ments in preparation and employment ue dye.”—A 
ication from Jerome Marble, Worcester, Massachusetts, U.S. 





1491. WitL1am Buryetr, thampt ngs, London, “ An imp: 
method of and apparatus for sw oil for lubrication.” 

1492. Francis BititincHaM and ILLIAM McDowatt, Lisson-grove, 
London, ‘Certain improvements in the construction of machines 
employed for washing and wringing textile fabrics.” 

1493. WitL1aM Burwert, Southampton-buildings, London, “ An improved 
method of and machinery for utilising the dynamic effect of water or 
other fluids.” 

1494. Wittsam McNaps, Foulden-road, Stoke Newington, London, “An 
i d hi: tus for drawing together and securing the 











e 

1558. Jon» Tosy Spracve, Birmingham, “Improvements in instruments 
for measuring electric currents, resistances, and forces.”—20th April, 
1873 





1559. ALEXANDER STRANGE and Kennera Henry Cornisn, York-road, 
Battersea ad t 


Surrey, bit for paring, 
spinning, or throwing and doubling cotton, silk, wool, and other fibrous 
or fil rm phere 

1560. Ricuarnp Roper, Albert-place, Lewisham High-road, New Cross, 
ae or improved captain's bridge, constructed as a sel(- 
; ‘ing life raft 











or =. 
ends of hoops or bands around bales of cotton or other ‘ 
part of which improvements is also applicable to other useful pur- 
"24th April, 1873. 

1497. ALpert Savver, Parliament-street, London, “ Improvements in 
apparatus for extracting earth or soil from foundation’ sunk under air 
pressure, parts of which improvements are also applicable to the filling 
up of these foundations with concrete or any other material "— A 
communication — l'Ingenieur Eraste Zouboff and M. Nicolas 


Grounnere, urg. 
1498. Heyry Harrison Dory, Bury-street, London, “ Improvements in 
snes Poe dee sae Okenoary iain, Londen .) Seaterentnte in mate- 
ENBEN, - 
rials for roofing.”--A communication from Edmond Julius Erichsen 


1501. Jonx Bouttate Birmingham, and Perer Butt, Walsall, 
Staffordshire, ‘‘ Impro ts in rings or sti®penders for suspending 
keys, watches, and articles of jewellery, and for other like purposes.” 





1562. Joun Hotroyp, Manchester, “Improvements in apparatus for 
bowling, or for projecting the balls used in the game of cricket.” 

1563. Ricnarp Hitt, Aston, near Birmingham, “Improvements in 
breech-loading small] arms.” 

1565. Jonw Sraps, sen., Torquay, Devonshire. “‘ Improvements in sash 
weights, and in the manner of attaching new cords or lines to window- 
sashes and frames.” 

1566. Jomn Bpwarp Barkaciovenr, Stanningley, near Leeds, Yorkshire, 


156; — we ae Bar: Brighton, § 
7. WARD WILLIAM AUGUSTUS TLETT, **Tm- 
Eg ny ag and cure of = the f 
ENRY Henson Hewson, Laurence Pountney-lane, London, “ Im- 
the construction of roads.” 


SS in 

1569. James Asuwortn, Glasgow, Lanarkshire, N.B., “ Improvements in 
motive-power en - 

1570, ALyrev Vixcent Newton, Chancery-lane, London, ‘‘ Improvement 





































































306 








— ———————————————EEEE—E—E—E— 
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walls, dc,” —14th May, 1870. 

14 7 Josue Breeven, Birmingham, “ Lift and force pumps.”—19th May, 
18 


1578. , ar Vixcent Newton, Chancery-lane, London, “Looms for 
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1352, Jonw Matraias Hart, Cheapside, London, ‘‘ Connecting knobs, 
&c., to locks and latches.”—11th May, 1866. 

1383. Wittiam Epwarp Newron, Chancery-lane, London, ‘“ Rotary 
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$98. Georce OLLEY and WiLuraM Jackson, Diss, “Heating water by 
means of exhaust steam.”—28th January, i873. 

208 ALEXANDER MELVILLE CLaRK, Chancery-lane, London, “ Artificial 
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1828, Epwan Day, Mirfield, and Henry Torner, Leeds, “Steam 
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1368. THomas Brack, Liv: 
1383. Isaac Bive Harris, ie Mile Fountainbridge, N.B., ‘‘ Washers, 


&e.”—16th April, 1873. 

= Epwarb Wanrp, Wells-street, Oxford-street, London, *‘ Sewing 

1390. Joun Henry’ Jounson, ene. London, “Pulleys and 
pulley blocks.”—A communication from Damien and Kister.” 

1393. Grorar Cunirr, North Walsham, “ Double-furrow ploughs.”—17th 





April, 1873. 

1395. Ropert Coppinaton, Bedford-place, Russell. London, “ Tele- 
as apparatus.”—A communication from Merrett A 

1400. ED ALBERT Drxon, Sheffield, “ In 24 

ay ; Groce Matcotm, Dumbarton, N. “Printing ornamental 
labrics.” 

1407. The Rev. LLe Hamivtonw Forses, Broughton Rectory, 


Granvr 
“Cements, &c.”—8th April, 1873. 
1416. rene PEaRson, Stockport, “ Doubling frames.” 
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1492. Jonw Deeiey and James Stuzon Epox, jun., Yardley, “ Breech- 
loading small arms.”—19th A 1873. 
-— ey ey Dz. Necri, fornsey Ironworks, Hornsey-road, Upper 
Holloway, “ Engines.” 

1441. S Hentiicm AO Apotr HuLsenserG, Tynemoduth-terrace, Victoria Park, 
London, “‘ Working slide valves by steams prosmare, "—2ist April, 1873, 
MeL, dons iecommserend Sento +, “ Picking 

onN Hutcminson and James Perr Soins 
arms employed in looms for weaving.” ae 
“<> — __ ae Houppakt, Brynkir, N.B., “ Fish for railways.”— 


rd April, 1 

$929. SamMvEL OsBorRy, Steel and me Sheffield, “‘ Prickers 
for blasting or mate re December, 1872. 

8. oo WKER, chester, “Looms for weaving.”—lst January, 
187: 

25. Joseph Tomas Par.tovur, Rutland-street, Pimlico, London, “Cabs, 
&c.”—2nd January, 1873. 

42. WiLL1AM Gorpon THompson, Manchester, ‘‘ Extracting fatty matters, 

liquid or solid substances. "—Srd, ‘January, 1873. 

“4. Skuczs Buck.ey, Tower-street, Hyde, ‘Combined pipe wrench and 

55. y Jewitt, Kentish Town, London, “ Toys.”"—A communication 

from William W. Rose. 











56. Epwarp Umeers, Weston Hall, near owas. Warne Spa, ARTHUR 
Georce Fenn, Beccles, and WittiaM THomas — Maitland 
London, “‘ Railway signals.”—4th January, 187: 

63. Epwarp THomAs Hocues, Chancery-lane, London, “Towing canal 
— *—A communication from Floris Van Loo W: Y, 

87: 
68. JoHN ARGALL, ostetes, “ Oil paints.” 
70. GEORGE SmitH, Cambri e Lodge, Brentford-road, Chiswick, “‘ Venti- 
la boots, &c.”—7th January, 1873. 


hnila? 


79. Witt1amM Ropert Lake, & pt London, “Thread- 
spools for sewing machines, &c.”—A communication from Henri 


gs. 

80. Witt1aM Ropert Lake, Southampton-buildings, London, “Illumi- 
nating gas.”—A communication from Henry Krausse. 

85. Henry Hicuton, Putney, “ Electric telegra; 

88. GoprREY STEINHOFF, Suffolk- lane, Thames-; st, London, ‘‘ Hammer 
for apenas or printing numbers, &c.”—A communication from H. 


93. a FarncoMBE Hopson, Hayward’s Heath, “ Garden implements, 
."—8th January, 1873. 

104, Wittiam Epwarp ‘Gepar, Wellington-street, Strand, London, 
** Water meters.”—A communication from Georges Thomas de Kercado. 

106. GrorcEe PRITCHARD, Smethwick, “‘ Straightening, &c., round metal 
tubes and bars.”—10th January, 1873. 
110. Freperick Core, Albany-road, Camberwell, Surrey, and Rapa 
penne Acton, Thames-street, Greenwich, ‘‘ Using as a motive 





pow 
124. THOMAS soy 3 = Fleet-street, London, “ Boilers.”.—A com- 
een fro Felix Boreiko de Chodzko.—11th January, 

‘ 


140. Jonn Garrett ToncvE, Dbuildi "y-lane, 
London, ‘Composition slates, &c.”—A communication = "Pierre 
Auguste Léon Suzanne.—13th January 1873. 

151. Ricuarp Woop, Almondbury, uddersfield, “ Weaving.” —1l4th 
January, 1873. 

157. — Epovarp DeLessert, Rue Raynouard, Passy, Paris, 


a ‘Eowano Hirxsuss, Kate’s Hill, Dudley, “ Iron safes.”—15th January, 


1h — HayWwarp PEerman, Birmingham, and RicHARD WHITAKER, 
Wolverhampton, ‘‘ Metallic boxes, &c.” 
Tuomas Horstey, jun., “Closing cartridge cases.”—17th January, 


1873. 
222. Jouw Drxow, Laurence Pountney-hill, London, ‘ Piers.” — 18th 


January, 1873. 
at —— Rosert Lake, 8 g8, London, “ Break- 
q keaton, “Self-setting 


”—A communication from Podvo M 
319. 2. Jomm Henry Jounson, Lincoln’s-inn- elds, 
animal oo. ”"—A communication from Robert Edwin Dietz. —27th 
January, 1873. 
352. Spencer Smite, High Holborn, London, “Showing the number of 
rs conveyed in i venleles &c."—29th January, 1878. 
— Huxtas_e, Hig! “*Turn-wrest ploughs.”—30th January, 
886. Epwarp Jones, Birmingham, ‘‘ Cartridges.”—81lst January, 1873. 
398. Henry CHARLES Manvat, Birmingham, “ Rifling barrels for breech- 
loading fire-arms.”—A communication from General Hiram Berdan.— 
8rd February, 1873. 
413. Henry Cuartes Marval, Birmingham, “ Rified breech-loading fire- 
— ”—A communication from General Hiram Berdan.—ith February, 


873 le 
ss. Avausto Guattari, Buckingham Palace-road, London, “ Pneumatic 
phs.”—7th February, 1873. 

495, WALTER Curpiock NaNGLg, Bull Point, near Devonport, “ Paint.”— 
llth February, 1878. 

521. — a Jonsson, en ser at a -fields, London, eee | 
regu valves. communica’ n George Laning Kitson and 
George  Whahinaton ¢ Carr.—12th February, 18 

557. Jonn Henry Jonnson, Lincoln’s- in aelde, London, “ Nut blanks.” 
—A communication from Jonathan Ostrander. —14th February, 1873. 

601. James MarsHALL, Henry Dickenson MARSHALL, and CHARLES 
MarsHatt, Gainsborough, ‘‘Straw-shaking apparatus of thrashing 

machines.”—18th February, 1873. 

740. CHaRLEs Amprose McEvoy, London Ordnance Works, Bear-lane, 
Southwark, Surrey, ‘‘ Electric fuses.”—28th Februa LS 

785. WILLIAM CHASE Barney, Lombard-street, » “Electric tele- 
graphs.”"—4th March, 1873. 

885. WiLt1am THomson, Glasgow, N.B., “ Blocks for hoisting and lower- 
ing weights, &c.”—12th March, 1873. 

ag arg SrricktanD, Wednesbury, “ Railway wheels, &c.”—17th 

‘ar 

1052, James H. Reep Suffolk, Massachusetts, U.S., “Pegging 
boots and shoes, to.—21et March, 1878. 

1097. Simzon Sampson, 8t. Thomas’ -road, Finsbury Park, London, 
pen tant multiplicate printing and numbering machines.”— 25th 

fare! 

1149. Gsopce Wicutwick Renpet, Elswick wae, Newcastle-upon- 

“Hydraulic machinery for working ordnance.”—27th March, 


1159. Henry SPENCER Kenrick Bertairs, Apsley, “Turning over the 
leaves of music.”—28th March, 1873. 
7S Hewry Hicutow, Putney, "« Electric telegraphs, &c.”—29th March, 


1196. Ricuarp Jarrop Gay, gp Stretford-road, Manchester, 


“ Artificial fuels.”—1st April, 1873. 
i. Brice Typeman, Gloster-street, H: ey-road, London, “ Fitting 





Santh ry 





+h, +, hnilad 





window. ts erm “pri, Wes 
1230. Joun WILLIAM GROVER, ria-chambers, Westminster, ‘“‘ Washers 
for screw bolts.”—8rd A 


pril, 18738. 
1260. Jonn WiLL1aM MELLING, Birkett Bank, iain “ Safety and relief 
valves.”—4th April, 1873. 
, “ Ascertaining the temperature of 


1271. Henry Hosson, Wor! 

heated gases, &c.” —5th April, 1873. 

1280. Epaounp Epw. ham: buildings, Chancery-lane, London, 

holes in "—Tth 4; il, 1873, 

14. THEODORE FREDERIC SANDBACH Tone, Liverpool, ‘‘ Motive power 
es.” 

1425. GEORGE Wiautwick ReypEL, Newcastle-upon-Tyne, ‘“‘ Mounting 


and working ordnan: 
4 ANDER MELVILLE CLARK, London, “ Preserving 


Chancery-lane, 
&c.”—A communication from William Helme Ireland Howe.— 
19th April, 1878. 
1434. WiLi1AM ALEXANDER were The Grove, Hammersmith, “ Pre- 
serving timber.” 
iar, sot one "Bosriacam Beal Hotel, N 4 any dge-stet, Black 
1447, Claus - 
London, tresoee d recording the flo liquids.”—21 st 


Hill, “‘ Washing linen, a 


1489. —, ieee cm ieee fifelds ‘Landon, «Cot bag Coen 


1494. WILLIAM McNan Fetineel, oi Stoke Bente, London, 
“ Dra’ ends of hoops or bands around 
bales of cotton, &c.”—24th A 

1503. Orro Ernest Pout, Li i salt.” 

1505. Joun GRAHAM, Wood-street, “Shirt-front or garment.”— 
25th April, 1873. 

1516. qe a b cme ns 2 Bevo, os gad House, Upper Rathmines, 

ving or heating to’ 

1521, Tutos Avevustus TimMis, ~_ en “Armour plates and 

ay Sy Tucker, Harberton, “Feeding young animals.”—26th 


1538. SS ee an ee: “ Gas.” 
pa yh . Mills, Fountainbridge, N.B, “ Deckle 


a JoserH BARNARD wee eT ee ian 
Repeating oranenee, &0,"—A 
Taylor 20th April, ‘ 





May 16, 1872. 


1567. Epwarp Wituiam Avcustus Barter, Brighton, ‘‘ Curing diseases 
of the feet.”—30th A 1873. 








for coal. 
RMEROD WHITEHEAD, Belmont, Rawtenstall, ee 
sent Gacnee “Minden Southampton-buil 
ga.” — from Edwin J. How and Jobe’. _ 


1624. Hersert Asprnatt, Oldham-street, Manchester, ‘‘Watches and 
chronometers.”—5th May, 1878. 


should fee partials in writing of Ctr ection Jevsions to such epplcstions 


, - ~/ng the Commoner of Patani, wits fosrtenn of its 
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ABSTRAOTS OF SPECIFICATIONS. 


The fo! —- those 
following are foxy ohne SE published by 


Class 1.—PRIME MOVEBS. 
nae S emg Steam and other Engines, Horse, Wind, and 
Mills, Gearing, Boilers, Fittings, dc. 
$179. J. Mess London, “ Self-acting pressure indicating escape valve.” — 
Dated 26th October, 1872. , = 
aa aes of this invention consists in so constructing the said valve 
oP cps wom specification, that it shall combine the 
ftiowing 42. other advantages, viz., that it may be set to act at any 
diatel ch ts eocsnded, of tho suse tine duchuy tho toler 
such pressure is ex ed, a ie same e e boiler 
= excess of pressure by providing for the og ah of steam, and 
Hbewise that when once set it cannot be tampered with, and it is so simple 
that it is impossible for it to get out of order. 
3197. J. Heap and T. C. Brown, Ipswich, Suffolk, “‘ Steam engines.” —Dated 
28th October, 1872. 
According to this provisional specification the fire-bars are set widely 
ay and a rake works between them. Water is supplied to the ashpit. 
ere in a feed trough at the mouth of the furnace, and self-acting doors 
or valves. The furnace may be fed automatically. and sometimes an 
exhaust fan is placed in the chimney to improve the draft. 
$207. G. W. Hawxsiey and M. Wixp, Sheffield, “ Safety valves.”—Dated 
80th October, 1872. 

The invention relates to that class of safety valves for steam boilers 
known as dead weight valves, and consists principally in providing such 
valves with in’ and external annular eacaping lips, whereby a very 
much larger area for escapement is available in a given diameter of valve 
than is obtained in any of the ordinary valves of this class, and conse- 
quently a greater amount of steam can escape in a given time. 
$208. H. Davey, Leeds, “‘ Bvacuating condensers of steam-engines.”—Dated 

80th October, 1872. 

This invention relates to means of removing the air and water from 
condensers, —— in ae to gas The : air r pump is worked 
by an engine cons to the of a patent 

‘ted to the said Nowy l Davey, dated 1st February, 1871, No. 277, driven 
either by water pressure or by steam, the escape water “in the one case 
serving for condensation ay e waste steam in the other case 
into the condenser of the main engine. According to another means de- 

i water under pressure works a turbine pump, which ejects the 

t of the , the escape water of the turbine serving to con- 
dense the passing steam. Such a turbine a is 2 a as a gas 
oe me the escape water in this case se’ and purify the 


For engines a ae of the “blow through” 
ane: is pi nan ge being lied from the pump, and 
consequently ———S while the engine is on the dead centres, so that the 
exhaust the condensers. 
$2u9. H. W. aap Plaistow, Essex, “‘ Safety valves.”— Dated 30th 


October, 1872. 

This invention relates to a 2ee for ler. comm the action of safety 
valves. A loaded a nee wo air te a cyli Ba senor | with the 
boiler acts on the safety val’ | ~4 pny ener jiler pressure is in ex- 
cess the piston is moved an es ae S par hg a The load on the 
piston or ita vo is adj , 80 as thus to control the working pres- 
sure. The cylinder, instead of communicating directly with the boiler, 
preferably communicates with it by a passage fitted with a loaded valve, 
which ~ > = of radon small area, and the load on which can 


therefore 
eee piston valve.”"—A communica- 


The nature of this cones ange an in the construction and a? 

ment of an OT piston pressure valve used in controlling 

water where the application of such valves 

would be suitable ¢ ‘either as a pony or single-acting valve for water, air, 

steam, or other fluids. 

8236. G. G. Pickina, and W. Hopkins, London, " Steam egy Sor use in 
— pumping machinery and in steam engines.”—Dated 1st November, 


Tits ts invention consists ci; arrangement and combina- 
tion of a steam or; with a reclprecating bar and a ped valve, each 
of which is provided id passages in such relative 

















posi 

without the y it of any mechanical appliance or gear 
ior directing the flow of steam actua' the same. The invention con- 
sists, further, in the of simp! 


and effectual means for 
in the event of their “ sticking” pnb me the 





Class 2.-TRANSPORT. 
Including a and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 





Harness, £c. 
8175. T. R. 5. Seam, Leeds, Yorkshire, “Steering ships.”—Dated 26th 
According to a first modification upon that part of the helm or rudder 
shaft which usually is above the di ot the ship or sve, the inventor 
ae fast a wheel (in a provided with 


teeth, within which (or ‘within: its boeom or interior) he place a 
second wheel provided with external teeth, but with a less number than 
the internal wheel and gearing into 
pe ag ey ee 











' 


2 Sat Giles: aaa me 
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upon two or more wheels, proved the i y 
one wheel only. The inventor constructs y, shafts, and in 
the usual manner ; the wheel is fitted to run between the 


and under the body upon an axle which takes into bearings fixed 
= x af A. Lonorincz, Surrey, “ Locomotive engines.”—Dated 2nd November, 


In order to utilise the whole weight of the engine for adhesion, the 
wheels are arranged in independent sets. For example, in three of 


curves), w! wi 
are mounted in a frame attached to the boiler. The daiving mbeels as 
coupled together and also the w of each 
— while the several sets are geared together by cog 
wheels, and water tanks be carried together or separately 
on wheels connected as described with a engine framework. 


Further, in order to obtain a better draft in furnace, a number of 
small blast pipes are employed in the same chimney, or each in a separate 
tube or chimney. 
3262. G. Zannt, Lond n, “‘ Magneto-clectric rail blocks."—Dated 2nd 
November, 1872. — 
The First part of this invention has for its object the adaptation and 
application of apparatus such as or similar to that described in the speci- 


fication of letters patent granted to the said Geminiano Zanni, dated 13th 
October, 1871, No. 2721, these im: ts ada) for the - 

of actuating or gi distant signals upon lines of railway in order 
to control the movements of trains and accordance with what 
is known as the “block ” The apparatus may be 


signallin 
arranged so as to actuate signals either by a single wire or more, as may 
be desired. The Second part of this invention has for its object the trans- 
mission of eto electric currents for signalling from one part of a 
railway train to another. According to another part of these improve- 
ments magneto-electric apparatus is em) ed by means of which self 
acting distance signals may be given to cate the distance of a train 
from one part of a line of railway to another or to give other signals as 
may be required. In order to indicate when a train breaks down, or to 
enable the guard or driver to transmit signals to a distant station in 
accordance with these improvements, a portable magneto-electric appa- 
ratus of the character before referred to is carried by each si 
being transmitted therewith by it in contact with a suitable line 
wire communicating with a station ei in connection with a “‘ needle” 
or “ Morse” instrument. 


1517. G. Hasevtine, 
cation.—~Dated 26th April, 1873. 

This invention consists mainly in the combination of a rotary hook 
with an automatic catch and a guard arm, and in certain details of con- 
wane whereby a simple, cheap, and effective automatic coupling is 
oY 





y carriage-couplings.”—A communi- 





Class 3.-FABRICS. 
Including Machinery and Mechanical Operations connected with 
a, Manufacturing, Dyeing, Printing, and Dressing 
rics, dc. 


8174. C., H. Bavtey, Bolton, Lancashire, and F. L. Storr, Rochdale, Lanca- 
shire, “‘ Machines for winding and reeling cotton, dc.”—Dated 26th 
October, 1872. 

The invention relates to im ents upon those described in the 
specification of the petitioner’s patent No. o81, dated Fe’ 23rd, 1872, 
and ists in bining with the roller or clearer d ibed in the 
said specification another roller or clearer in front of the guide plate, and 
a roller formed of fibrous in front of the last named roller or 
clearer, The three rollers or clearers are all geared together so as to be 
slowly rotated. It further consists in applying the said washer rollers, 
either alone or in combination with the other said rollers, to reels for 
reeling yarns or 
3184. N. Wacker and B. Waker, Armley, near Leeds, Yorkshire, “ Manu- 

‘acture of woollen union and worsted cloth in combination with a felted 
* back.’”—Dated 26th October, 1872. 

This invention relates to imp mts in the and manu- 
facture of woollen and mixed woollen felted fabrics either of wool alone 
or of wool mixed with cotton, or other fibrous materials, known in the 
trade as union woollen or worsted fabrics, and the invention consists in 
the combination of such fabrics with a strong and warm felted back, 
which is applied thereto by the 88 of felting after the thin face has 
been woven and made. e woven fabric which makes the face is 

on the back so as to draw out a quantity of fibre, so that the back 

- —_ easily amalgamate with it ; this process is done before the back 

s put o1 


3196. J. H. Jonnson, “ Spinni me ication. — 
= — pinning flax, dc. communication. 
to an improved flyer for 





dantati 





— 


am, ¢. Spiers, Coe N.B., “ Looms for weaving gauze fabrics.” —Dated 
invention is applicable when the fabric is a simple or plain 


Class 4.-AGRICULTURE.—None. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Prpes, 
and House Fittings, Warming, Ventilating, &c. 
$182, G. Davey, London, “ Manuf of ‘Pi * and * Marezz0 
artificial marble.”— , 1872. 

Making artificial marble from pulverised stones. Treating them with 
vitreous substances. Colouring and veining them by machinery. Re- 
roducing designs by machinery in fac simile. Petrifying and otherwise 
Bardening cements. 


3183. C. W. Corre, London, “Concrete buildings.”—Dated 26th October, 
1872. 


This invention has for its object improvements in apparatus employed 
thi of concre buildings whereby such apparatus is 
and reduced in cost, affording facility in working or 
applying the same, together with the — of alteration, so as to 
adapt it to different parts of a building without the necessity of returning 
the a tus to the manufacturer for alteration from time to time as 
may be required. 
$185. J. J. Bateman, Birmingham, “ Fire-grates.”"—Dated 26th October, 
2. 


1872. 
This invention consists in applying to the underside of the frame of 
bars constituting the bottom of the grate a hinged register or damper 
plate, which, when raised into a horizontal position, covers the underside 
of the grate bottom, and converts it into a solid grate bottom, and when 
depressed allows free access of air the te bottom to the fire. 
A slow or rapid combustion of the fuel may thus be obtained at pleasure. 
The damper 4" may be raised b: . coun : As t, or kept + ~ 
raised ition Be me ay lastening. In the former case the 
deanper gue is maintain in its lowered ition by a —— placed or 
hung on an arm at its front end, and in the latter case by the weight of 
the damper plate itself. Instead of hi the damper plate to the 
grate as described, it may be made to close the bottom of the grate bya 
sliding motion, or by rising vertically. 

3187. W. Payton, London, “‘ Raising blocks of stone, d&c.”—Dated 26th 








, 1872. 

The said apparatus is constructed as follows :—Two arms or bars with 
steel centre points are attached to levers, which are operated by rods con- 
nected at one of their ends by a pin joint or swivel, and baving their 
other ends connected to a swivelling eye or loop, by means of which the 

pparatus may be suspended. The af id arms or bars extend down 
from the fulcrums of the levers, which are connected by a rod or chain, 
and the levers extend therefrom toward the centre of the apparatus. 
The stone block to be adjusted is placed between the said centre points, 
holes being formed in it for their reception. On pressure being applied 
to the levers, or on lifting the apparatus, the levers will cause the steel 
points to grip the stone block or other body between them. 
$215. J. L. F. Tarcet, London, “ Effecting the separation of solid excrement 

and urine in closets.” —Dated 30th October, 1872. 

The inventor uses double containers or receivers, that is to say two 
containers of different dimensions, one placed within the other, but 
eccentric to each other, the smaller one being hung on the rim of the 
larger by a hoop, hooks, or other devices, which may also serve as a 
handle. When they are placed in a closet or privy the point of contact 
of the two . tainers must always be at the back of the latrine, so that 
the feces wiu sai into the smaller and the urine into the con- 
tainer. They are removed and emptied at intervals of a week, more or 
less. 


$246. A. CLank, London, “‘ Revolving shutters, 
1872. 


This invention relates to improvements in the manufacture of corru- 
gated metal revolving shutters, for which letters patent were granted to 
the inventor, bearing date May 2nd, 1872, No. 1322, according to which 
the shutter is so ted that when coiled up the corrugations will fit 
one on another, whereby the shutter is cau to occupy less 5: and 
to work with less — — hitherto. The —_ ——~ —, in 
co’ ting the sheet of metal on a corrugated cylinder by the of dies 
—~ te cantons ways, the sheet being either coiled on said cylinder 





."—Dated lst November, 





‘ _ Soneuiomn — the 
injurious friction on during the operation of spinnin resultin 

from its close contact with the leg of flyer, round which it : wouslie 
passed in a of one or more turns, also the friction against the head 
of the bobbins. Also to a mode of driving the spindles on both faces of 
the improved spinning frame by a peculiar arrangement of driving strap 
and pulleys, the strap being arp round a driving drum at one end of 
the frame, thence along the back of the range of spindles, against the 

n tot 


as the work , or first cviled up and then placed round it, and 
several thicknesses of metal-corrugated at one operation. By this in- 
vention he also checks the mo it of the shutters for preventing the 
noise caused when it is raised or lowered too rapidly, by means of one or 
more “ *” like those used in a clock, set in motion by the shutter itself 
for hoding the same by the resistance of the air to the motion of the 
fly. This invention also relates to means of lowering or raising. these 








‘* whirls” of which it is pressed with just the req’ of p 
by adjustable pressing rollers behind. The pressure is applied to the 
drawing rollers by means of a cushion or block of caoutchouc acted upon 
by a lever of the third order. The threads are a to their respective 
P » and thed or polished by a thread guide consisting of a bar 
of L or angle iron, in the vertical sides of which are drilled the holes for 
the passage of the threads, each hole being open to the front of an oblique 
slot communicating therewith to facilitate the introduction of the threads. 
This bar is mounted on 





e reciproca’ bar, 
inserted intoa hole in the bar. ae 


$200. J. C. Rouse, Halifax, “‘ Jacquard machinery.”—Ddted 29th October, 


1872. 
The invention consists in thin of metal of a similar size to 
the cards ordinarily employed. ese are perforated with holes to 
correspond with the needles in the uard, and are connected together 
in pairs, the one plate fang ba folding over on top of the other, 


ee ig thin fiat heads, in the perforati f 
aire The flat of the pins lie between the perforated plates 


of perforated plates with studs or pins acts in lieu of one 
jacquard cards,” the studs or pins forming the blanks 
3213. W. Morcan-Brown, London, “‘ Oakum.”—A communication.—. 
30th October, 1872,” pe Sr ctaacallaeg 
Th'‘s invention describes an peat method of manufacturing oakum 
, fibres are retained with longer staple 
thax. in the usual method at present ad ; the lengths of rope, from 
5ft. to 10ft, are immersed in oil, preferably some hydrocarbon, and then 
steamed ; carding and heckling then converts them into the sliver ready 
for the caulker. 
3231. B. F. WeEaTHERDON, Loi “* Bleaching textile ics, dc."—A 
munication.— Dated 31st Getoter, 1872. mJ guraes we 
wine cr —— in bleaching —> fabrics yy materials, 
iy me ye in a bath 
composed of chlorine, cade ooh, and wb aateenane soda, neutralised by 
exposure of the oxygen of the air for a certain time. 
> mag = Birstal, Yorkshire, “‘ Looms for weaving.”—Dated 1st 


This invention has for its o ject the 
employed for keeping the ies in contact with the ue 
bject the inventor accomplishes by the use of a weigh crank 


London, “‘ Machines for piling textile fabrics.” — 


ad communication.—. lst May, 1873. 
This invention relates to a carrier and a table to form a 
squat ts other wis tee wan te dade en 
e Oo! 
Trahan o ends omar Gb hee Ee ped kes ok ke 
-of layers produces patterns fit for garments. 
3222. T. Moors, foors, Lancashire, “‘ Mules cotton, 
Fini, tite Sorin pod ag in a Baoat cei 
motion to the cam shaft and cam when a has to be made, by 
means of a t connected to a chain or eet. aan 
‘band pulley loose on the shaft one way and held on the 
-other way and teeth, the being raised when the 
is pa ee ype Meee mayne seer gh dy} 
Secondly, proved arrangemen’ 
under faller by an arm on the tail 
fay A monkey-tail lever on a finger con- 





hutters with the same object. 





Class 6.—FIRE-ARMS, 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
$178. J. Scuweur, London, “ Armour-plating ships and batteries.”—Dated 

26th October. 


. 18 

This invention has for its object to protect ships and batteries from 
from shot and other projectiles, by armour-plating them with 
iron or steel frames in which are held e ic ma such as wool, 
khair, cotton, old ropes or cables, hemp, flax, straw, cocoa nut fibres, or 
others fibrous substances prepared or mixed with pitch, tar, resin, or 
= resinous or bituminous substance dissolved naphtha or other 

solvent. 


cone is pon gt ot py + eee 

constitutes an anvil, and promotes certainty of 

-_s* Lake, London, “‘ Breech-loading fire-arms.”— Dated 29th October, 
The said invention has for its object various im t im ments in 


the construction of the so-called e, which improvements 
are of such a nature as to greatly sim Co hanes the said arm, 
also er of 





and the taking to pieces and putting when the 
soldier has to clean his rifle. to said inven! the cocking 
is effected by the bolt at the moment when the breech is opened to admit 
the cartridge, thus the time required for c g the arm is shortened. 
M cocking of the arm may be effi b direct manipu- 
lation of the cock ; and the said arm has the er advantage of only 
containing very strong pieces, such as firing-pins, eror the like, 
the needle, the obturator, and the al spring (all of which deteriorate 
rapidly) being dispensed with. 

$218. J. B. Muscnamp, London, “ Pr ting the idental explosion of 


gun, r.""—Dated 30th October, 1872. 
The specification describes a method of preventing the accidental ex- 
plosion of gunpowder and other explosives during their manufacture, 
and when stored or in transit, by enclosing such explosive or explosives 
in an atmosphere of carbonic acid or ni! n gas, or a mixture of those 
or any other gas or gases that will not support combustivn. 
3257. F. A. Braenpui, Birmingham, “* Breech-loading small arms.”— 
Dated 2nd November, 1872. 
This invention consists in loc down the barrels of drop down guns by 
bolt working in the body of the gun, its inclined 


means of a spring sliding 

front end bearing against an incline on the joint lump on the underside 
of the barrels, an’ fie rear end w ing in a recess in the break off. The 
middle of the bolt works on the locking and unl of the barrels in 
a trough-formed guide in the breech lump. lump is provided 


with a lip, upon which a head on the rear end of the bolt bears. 
shut down the barrels, the joint lump back the bolt until the 
barrels have been fully shut down, when the head at the rear end of the 
bolt snaps upon the lip on the breech lump. The barrels are thereby 
very securely fastened down. The bolt is withdrawn to unlock the 
barrels by a lever on the tang of the break off. 


Class '7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 
$176. T. Owens and G. Puzey, London, “ Detective safety pocket.”—Dated 

26th October, 1872. 

This pocket is + of an inner and outer pocket. The outer 

ket is fastened to the garment in the usual way. The inner pocket 
Pe aivided by an elastic band, thus preventing the abstracting of any- 
thing therefrom without the knowledge and connivance of the wearer. 
The pocket has a stay fixed to the bottom of it, which stay is fastened 
to the garment in such a way that the wearer by placing one hand to 
the stay can with the other remove anything from the pocket with the 
same ease as from an 0! pocket. The use of this pocket will tend 
to decrease crime, more particularly snatching from the person, this 
pocket rendering it quite impossible. This pocket can be adapted to 
any garment. 
3190. F. L. THvtLtarp pe Froipevitye, Paris, “‘ Mattresses.”—Dated 26th 

October, 1872. 

This provisional specification describes employing cork shavings to- 
gether with carded wool The cork shavings are enclosed in a wrapper 
of strong cloth, which may be waterproofed. The filling is arranged in 
longitudinal rolls folding in two, crosswise. 

3201. W. Gaskett and J. Wricnt, Nottingham, “Seats and writing- 
desks.”—Datel 20th October, 1872. 

The novelty consists in using two or more iron standards, each standard 
carrying an adjustable semicircle supporting a top-board, which may be 
used as a table, writing-desk, or back rest toa seat, which seat is mov- 
able to or from the desk in V grooves, the standards also carrying under- 
neath the seat a receptacle for books and slates. 

3205. W. Harnison, Shefield, “ Glass knobs for drawers and doors.”—Dated 
29th October, 1872. 

The features of novelty of this invention consist in making the screwed 

of glass knobs cylindrical instead of taper, and fastening the knob 

to the drawer by a wood nut at the inside, instead of screwing the knob 

into the drawer ; also in fixing the nut to the screw to prevent the knob 

from being unscrewed except when desired. 

3210. J. H. Jonsson, London, “‘ Umbrellas and parasols."—A communica- 
tion.— Dated 30:h October, 1872. 

The essential features of this invention consist, First, in the combina- 
tion of a notch or runner having projections with the enlarged ends of 
ribs or stretchers for the purpose of connecting the same together. 
Secondly, of a tubular block provided with recesses to receive the ribs or 
stretchers for the purpose of passing the same into the notch or runnerin 
the operation of fitting a frame together. Thirdly, of a slotted rod to be 
inserted into the notch or runner after withdrawing the stick for the 
purpose of replacing a broken rib or stretcher. 
$212. T.C. Marcu, London, “‘ Ornamentation of looking glasses, dc.”——Dated 

80th October, 1872. 

This invention describes a method of ornamentation in which de- 
tached parts of flowers, leaves, stems, or other objects in glass, china, or 
earthenware are embedded and held together by a plastic material and 
attached to the varivus objects to be ornamented, such as looking glasses, 

cture frames, ornamental articles in household use, furniture, and 

ouse decoration, 
3214. B. Hayne, London, “ Cutting or chopping boards or blocks.”—Dated 
Buth October, 1872. 

The invention consists in forming cutting blocks of a number of small 
blocks of wood fitted together and cemented the one to the other with 
the grain of the wood standing at right angles to the cutting or chopping 
surface. A block formed in this manner has a frame of wood fixed 
around the edges thereof. 

3223. NS Dexter, Glasgow, N.B., ‘ Cooking screens.” — Dated 31st October, 
187 

This invention has for its object to render cooking screens more con- 
venient than as ordinarily constructed, and consists principally in con- 
sending them so that their parts may be fclded together to admit of 
the whole occupying the least possible space when not in use. 

3233. J. H. Harper, London, “‘ Gas lamp blow pipe apparatus.”—Dated It 
November, 1872. 








ba Pie 7 net these impr . x ist. Snap cousteacting and 
regu © aperture or of the jet or burner as to admit 
of b olf paraffin, naph - 





3186. T. J. Smrrn, London, “ -loading machine guns.”—A 
cation.—Dated 26th October, 1872. 
This invention relates, First, to the construction and arrangement of 


the breech parts of the ee barrels. Secondly, to the construc- 
Glesing; sisthine, wottabustel of Gee dlaoen, tuo eonbty enrtilies cnet, and 
¢ 4 e em: case, ani 

fee dithonge frees the broseh, to unene teatioaened than te . Thirdly, 
to appliances u or to the trail for retaining the machine in position 
di the Fourthly, to a ces upon or fitted to the axle 
or the latter appliances being em- 


4 frame for preventing the 
ployed alone, or in combination with the trail a 
the construction and combination of _ formin 
suitable for the above gun, and for other guns - 4 the machine class, 
whether of the mitrailleuse kind or the single-barrel kind. 
8195. W. RicHaRDs, Birmi “* Breech-loading small arms and car- 
tridges.”—Dated 28th October, 1872, 

small arms refer principally to 


improvements in loading 
rifles, but are also applicable to other guns. bed he meng 
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or other analogous oils or spirits bein 

employed for generating gas under pressure in the oil or spirit vessels o' 

gas blow-pipe apparatus. Another part of these improvements 
consists in app two or more jet pipes to such apparatus, and also in 
attaching the jet pi to the oil or spirit vessel of gas blow pipe 
apparatus by means of a ong union joint or otherwise. Another part of 
this invention relates to the application of an improved arrangement or 
construction of safety valve to the oil or spirit vessels of gas blow-pipe 
apparatus. Another ~ of this invention relates to an improved 
construction of the wick tubes or holders of spirit lamps of all kinds, for 
the purpose of preventing the transmission of heat from the flame to the 
oil or spirit in the reservoir. Another part of these improvements 
consists in securing the spirit lamp in the case or frame below the oil or 
_ vessel by means of a self. g locking contrivance, which holds 
the lamp firmly ia position. Another part of these improvements 
consists in so es the vessel in which the gas is generated, and 
the lamp through which the jet is directed, that the flame may impinge 
and act upon a horizontal surface, either above or below the apparatus. 
Another part of these improvements in gas lamp pipe-blow apparatus 
consists in arranging and mounting a series of such se te lamp 
apparatus in a case or frame for directing a number of gas jets upon an 
extensive surface required to be thus acted upon. 

3234. C. B. De Laskarzewski and H. Kennroann, London, “ Musial 

instrument "—Dated 1st November, 1872. 

This invention consists in improvements in pianofortes by usin 
lieu of the cords at present in use a series of tuning forks, 80 
that the hammers strike against them, producing a sound of longer 
duration, ter brilliancy, and quality of tone. The boxes or 
cases in wi the apparatus is fitted answer the purpose of sounding 


$245. W. Anprews, Birming » “Sewing hines.”— Dated lst November, 
1 
This invention consists chiefly of improvements in “‘ hook” 


and relates to an se hook to form a stitch the same as made by 
the “ Willcox and Gibbs’” machine. Italso refers to an improved arrange- 


in 





ment of the parts, and the combination of su vw kt 
hook and bobbin it to uce a lock stitch. It er con- 
sists in the plate and cross shaft atan angle with each other, 
and refers to an improved method of ai the presser arm, and 


driving the machine, and to an improved feed m: 
ae, Sys and J, R. Wien, Bristol, ““ Washing frames or boards.” — 


2nd November, 1872. 
The invention relates to producing the corrugations or crimping 


plates or ru! surfaces of the washboards or frames of varying len. 
ee eee fre uiery ed en anes 
between them. 


e driving of one of 
by the drag of the metal passing 
$254. J. Weems, Johnstone, Renfrew, N.B., “Gas meters."—Dated 2nd 
November, 1872. 





Wet gas meters have hitherto been very inaccurate in their indicated 
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ineasurements of gus, owing to the gradual alteration of water level by 

evaporation, By the application of a fountain chamber the inventor 
Haintains a constant water level, and so corrects those fluctuations of re- 
istered t. Secondly, in generators for the production of gas 

from liquids he applies the fountain chamber, which maintains a con- 

stant liquid level as the liquid evaporates into gas. 

1547. G. Woops, “' Reed organs.” —Deted 29th April, 1873. 

This invention consists in the application of sounding hooka actuated 
by a piano aetion in combination with a reed organ. Also in a damper 
mechanism, and an additional piano stop F in tion with 
the sounding hooks. Also in an improved metallic rail attached with 
one end only to the sounding board of the instrument, whereas the other 
end is made to vibrate freely. The invention is a piano and reed organ 
combined in one and the same case, and the piano can be played inde- 








pendently of the organ; the organ can be played without the piano 
attachment, and both can be played together. 

Class 8,-CHEMICAL, 
Including Special Chemical and Pharmaceutical Preparations, Fuel 


and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 

Glass, Pottery, Cement, Paint, Manures, &c. 

8193. J. R. Macrar.ane, Manchester, ** Furnaces.”—Dated 28th October, 
1872. 

The object of this invention is to effect great economy in the consump- 
tion of the fuel used for heating the retorts by enabling intensely heated 
air to be supplied or drawn to the furnaces. Instead of allowing the cold 
air to pass into the open ashpit and between the grate bars of each fur- 
nace as at present, the front of the ashpit is closed and the air is caused 
to pass through a horizontal flue on the top or in the interior of the 
horizontal chimney flue, through one or more vertical flues in the retort 
oven, and through one or more horizontal fluesconnected with the ashpit. 
The heated gases from the ignited fuel in their passage from the retort 
oven to the chimney flue and chimney cause the chimney flue to be of a 
great heat, and much of this heat is given off to the horizontal air flue, 
and the vertical flue or flues in the oven are as hot as the retorts, and 
therefore after the air passes first through the horizontal air flue and 
then through the vertical flue or flues it becomes intensely heated, and 
the combustion of the fuel is effected without any check of cold air. 

3194. T. Coptey, Dunstable, Bedfordshire, and J. E. Poynter, Glasgows 
N.B., ** Caustic baryta.” —Dated 28th October, 1872. 

In carrying out the invention barium sulphide is mixed with heavy oil 
or creosotic liquor and submitted to distillation. A combustible gas is 
obtained, and after being freed from sulphur compounds may he used as 
an illuminating gas or as a fuel. The caustic baryta may be washed out 
of the residue, or it may be applied in many cases in its crude coke-like 
form. 

3202. W. Tompson, Surrey, “‘ White lead.”—Dated 29th October, 1872. 

This invention relates to improvements in the process of and apparatus 
used in manufacturing white lead. The melting-pan is made in compart- 
ments for regulating the temperature and securing the purity of the blue 
lead. This lead is made into thin sheets of open texture by pouring it 
into a revolving cylinder kept cool, and it is granulated by running it in 
a thin stream between a roller and an inclined knife, and receiving it in 
water. The sheets and granules are charged on trucks, which are run 
upon rails into the chambers, where the chemical re-agents act on the 
lead so as to convert it into white lead; the trucks charged with the 
converted lead being run out at opposite doors. 

2250. P. Forses, London, “ Preservation of substances for food.”—Dated 
2nd November, 1872. 

The object of one part of the improvements is to regulate the heat or 
pressure inside the tins or cans containing the matters to be preserved 
during the process of cooking for their preservation. For this purpose 
the pressure inside the tins or cases is adjusted to the heat employed. A 
pipe with a tap to each affords an adjustable means for regulating the 
passage, though this may be varied. Another part of the invention 
relates to arranging heating chambers for the heating of tins or vessels 
containing the substances to be preserved, so that during the heating 
communication is retained between the iuterior of the tins or cases and 
the external atmosphere. In carrying out this part of the invention the 
chamber in which the heat is to be applied to the tins or vessels is pro- 
vided with a cover having openings in it for the passage of the tins or 
cases for the pipes or therefrom. Surrounding each of these openings 
packing is provided or a surface acting as such. The heating of the 
chamber is by steam or other heating media. 

3252. E. Wrruy and W. Gipson, West Hartlepool, “ lron ores.”—Dated 
2nd November, 1872. 

The object of this invention is to save fuel as much as possible. In 
effecting this, in the First place, the ores are crushed and ground, and 
the smaller they are ground the less fuel they take to smelt them. 
Secondly, the pulverised ores are mixed with the required quantity of 
lime and water to a stiff paste, which paste is forced into moulds or 
through dies, in a similar manner to drain tiles, the dies being made to 
give such shape or form to charging sections as will afford the greatest 
amount of heating surface, according to the weight and strength of the 
materials. With these sections are charged blast furnaces, puddling 
furnaces, cupolas, and vibratory furnaces, in manner described in letters 

xatent No, 2672, 1872, and more especially they are used in the improved 
puddling furnaces described in said letters patent. 

3255. A. B. Bracksury, London, “Heating and lighting.”—Dated 2nd 

November, 1872. 

The invention consists in the employment of a capsule or box contain- 
ing alcohol, or inflammable liquid, and surrounded by a jacket of porous 
or absorbent material, which may be enclosed in an outer case made of 
any suitable incombustible substance, so that the capsule may be pro- 
tected from injury. 

3260. J. Parks, Cheshire, “ Salt pans.”—Dated 2nd November, 1872. 

According to this provisional specification the pan is supported on 
pillars, so that the whole or nearly the whole of the bottom becomes 
available as heating surface. 

3261. J. A. Wanktyn, London, “ Oxygen gas."—Dated 2nd Noveniber, 
1872. 

The feature of novelty of this invention consists in utilising the 
chemical properties of copper and oxide of copper in the preparation of 
oxygen gas. 

3270. C. Rave, Belgiuin, “Obtaining froin mahogany and other woods 
colouring matters similar to cashoo.”—Dated 4th November, 1872. 

This invention consists in extracting from mahogany and rosewoods « 
mutter having all the properties of the brown cashoo of commerce. The 
matter is obtained by first reducing the wood to powder, then roasting or 
torrefying the powder, afterwards washing pe ge it, and finally 
concentrating it by evaporation into a syrupy or adry state. 

3300. Hl. Deacon, Lancaster, ‘‘ Bleaching liquor.”—Dated Tth November, 


1872 





Bleaching liquor is usually formed by causing a mixture of caustic 
lime, and water to absorb chlorine, and the reaction may be repre 
by the following formula :— 
2 Ca04Cl+ HyO= (CaCl, 
+ « H,O 
CaClOy 
but if the caustic lime be replaced by carbonate of lime, then the reaction 
ay be represented as follows :— 
CalO0+ Cie HyV=COg+ HyClo0e4+-CaCle+(2—]) HyO 
and the result ma » described as a mixed solution of chloride of cal- 
cium and hypochlorous acid, with liberation of carbonic acid. This 
svlution may be used for bleaching purposes instead of the ordinary 
bleaching liquor, or it may be used for the production of pure chlorine by 
the addition to it of hydrochloric acid, or it may be converted into ordi- 
nary bleaching liquor by the addition of caustic lime, as shown in the 
following formula :-— 
Ca0-+-H2Cl02-4+-CaCly+(z—l) H2O= (CaCl 
a { +x 1,0 
CallO» 


Now this invention consists in using certain kinds of carbonate of lime 
to replace wholly or in part the caustic lime usually employed. One of 


is to provide a screen more simple in construction and more durable 
than those heretofore employed for a like purpose, and the invention 
consists, First, in dispensing with the thin strips of wood or ratan woven 
across the frame of the screen or interlaced ‘in the form of basket work 
as heretofore employed, and using in place thereof a series of indepen- 
dent cylindrical or other proper shaped rods or bars srneniing through 
holes in the frame, either longitudinally or transversely thereof, as may 
be desirable, the'rods or bars being arranged at a suitable distance apart 
to support the lime and leave spaces between them for the passage of 
the gas—and the invention further consists in forming the sides of the 
frame with inclined or bevelled edges in order that when the screens are 
disposed in the box, wedge-shaped openings shall be formed between them 
to receive « large body of lime, and thus better lute or cover the openings 
than if the sides of the frame were unprovided with sueh reductions, and 
thereby ensure a more perfect purification of the gas. 

1584. F. Fisk, London, “‘ Electric printing telegraphs.”—A communication. 

—Dated 2nd May, 1873. 

This invention consists in mgthods, First, of working the instruments 
for the purpose of moving the type wheels and printing the types so that 
any number of receiving instruments may be placed in the circuit ; 
Secondly, of inserting the instruments in the circuit ; Thirdly, of con- 
trolling the working of the printing wheels ; Fourthly, of giving from 
the transmitting station to any instrument in the circuit, not having its 
type wheel correctly set, a position corresponding with that of the other 
instruments; Fifthly, of transmitting the currents by means of the 
keys. 





Class 9.—ELECTRICITY,. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 


3206. W. A. LyrrLe, Middlesex, ‘* Attaching telegraph wires to insulators.” 
—Dated 29th Octover, 1872. 

The features of novelty are: First, the use of an U-shaped rod-binding 
to take the place of the present lapped small-wire binding of jg 
wires to insulators, the telegraph wire being secured to the ends of the 
new U binding and to the insulator at the same time by means of keys or 
screw-nuts. Secondly, the construction-of a stoneware or other insulating 
cup, of a form peculiarly adapted to facilitate the use of the said U 
binding. Thirdly, the construction of a peculiar cast iron shank or stem, 
with or without one or two wire guards cast therewith, to facilitate the 
cleansing or temporary removal of insulators intended to be used with the 
U binding. Fourthly, the protection ofinsulators on which the U binding 
is used, by means of hoeds or shields attached thereto by the key-wedges 
or screws belonging to such binding. 

3221. W. DarLow, Canning Town, Essex, *‘ Magneto apparatus sor curative 
and other purposes.” —Dated 31st October, 1872. 

Thisinvention relates, First, toimprovementsinmaking portable magnets 
by cutting thin sheet or other steel into suitable shapes, in order that the 
poles of the magnets may be made to act readily one upon the other, and 
so complete the magneti* circuit or circuits, either with or without the 
magnets being first galvanised. Portable magnets may be formed accord- 
ing to these improvements either round or oval-shaped, Another part 
of these improvements consists in placing the poles of portable magnets in 
a bed or covering of soft iron filings. Another part of these improvements 
consists in coating portable magnets by galvanising them. Another 
part of these improvements consists in coating portable magnets and 
keepers (of soft iron or soft iron filings) in or with india-rubber, leather, 
or other flexible or elastic material either with or without the magnets 
and keepers being first galvanised. The Second part of these improve- 
ments relates to a more convenient method of applying portable magnets 
to the body and intensifying the magnetic power, the horse-shve or other 
magnets being laid overlapping each other, and jointed together by a 
hinge. According to this part of these improvements portable magnets 
are placed with their opposite poles one to the other, and jointed or 
connected together as before described, or otherwise to form a complete 
magnetic circuit. These improvemerits also relate to the placing of 
portable bar magnets one above the other, so as to make small magnetic 
batteries connected by keepers as hereinbefore described. Also in placing 
bar magnets of different lengths and widths one over the other, then 
covering the whole battery of magnets with soft iron filings to complete 
the magnetic circuit. Also in covering a portable magnet or magnetic 
with leather, india-rubber, or other tlexible matter, material, or fabric, 
so that they may be readily adapted to belts, bands, bandages, or be 
attached to the garments of the wearer. Also in applying portable magnets 
covered or galvanised to trusses, the poles of the magnets being suitably 
arranged for this purpose. In all cases where the magnets do not form 
keepers to themselves, the magnets are provided with keepers of soft 
iron, or laid on or in a bed, and covered with soft iron filings, the mag- 
nets not forming a keeper in themselves. 

3230. E. W. Jennines, London, “‘ Apparatus for preparing, transmitting, 
and receiving telegraphic dispatches."—A comimunicution.—Dated 31st 
October, 1872. 

This invention relates to means of and apparatus for preparing, 
transmitting, and receiving telegraphic despatches at a great speed over 
telegraph wires, by using direct and simple machinery in which the 
ordinary clockwork and electro-magnets are dispensed with, the record- 
ing being effected upon chemical paper (in motion) by pens caused to 
traverse the paper at right angles. The mechanical transmission of 
signals is established by electrical contact given by perforations in paper, 
and of duration according to the shape of the perforations. The duration 
of contact at the place of transmission is recorded by the receiver in the 
Morse code in lines across a sheet of chemically prepared paper by 
electrical decomposition, the decomposition appearing in long and short 
dashes of decolourisation, corresponding to the long or short contact given 
by the large or small perforation in the paper. Three separate apparatuses 
are employed, First, the perforator, by which groups of holes are punched 
in the paper; Secondly, the transmittee or contact brush, which causes 
contact through the perforations in the paper ; and, Thirdly, the line and 
page recorder, which records the message. 


Class 10.—MISCELLANEOUS, 

Including all Patents not found under the preceding heads. 

1491. W. Haccert, Watford, Herts, ‘* Manufacturing iron, d&c.”—Dated 
23rd April, 1873. 

This invention is applicable to the manufacture, arrangement, com- 
bination, compression, and treatment of plain plates, bars, and rods of 
iron steel, and other metals, glass, bricks, tiles, artificial stone, wood, and 
wood pulp, and other materials, to be used for civil, military, and naval 
purposes, including ordnance, armour plates for ships and forts, and 
also for lighting, heating, and ventilation, by rolling, pressing, stamping, 
hammering, moulding, casting, and forming thereon and therein 
throughout the entire mass or substance thereof, under great pressure, a 
series of large or minute corrugations or undulations, and which corruga- 
tions or undulations may be longitudinal and transverse, circular, radiated, 
or diagonal, and a compound of two or more thereof, so that the same when 

roduced, may be of different qualities and thicknesses, and interlock or 
Teserloss with cach other, so as to obtain in metals and other materials 
great lateral strength and rigidity and power of resistance. Such corru- 
gations or undulations are formed by means of suitable rollers, dies, 
presses, stamps, steam, and other 1 8, and appli of corre- 
sponding sizes and patterns adapted for the desired purpose. The mate- 
rials thus treated may be formed with or without perforations therein. 
3074. J. R. Jounson, Baling, and P. M. Suanxs, London, “ Printing 

machines.” —Dated 17th October, 1872. 

The invention consists of various improvements in the construction of 
presses for typographical printing, whereby the inventors obtain greater 
perfection in the work done, greater rapidity of impression, economy of 
space pied by the , and simplicity of the parts, combined 
with economy in the cost of construction. 

8077. J. B. Fenny, Birmingham, “‘ Colour tops.”—Dated 18th October, 1872. 

This invention consists in placing upon the colour disc of the top a 
second disc or mask having openings cut in it on opposite sides to the 
centre, and provided on its upper side with two small vanes or flyers. 
When the top is set spinning the colour disc takes the motion of the top, 
but the mask, in q of the resist; of the air against the 
vanes or flyers, never acquires the velocity of the colour disc. The result 
of this is that the different parts of the colour disc are brought in slow 














the kinds of carbonate of lime the inventor employs is that p dina 
state of fine division by causticising solutions of the carbonates of soda 
or of potash. This finely divided material is usually a mixture of caustic 
lime with carbonate of lime, and may be used with water instead of 
caustic lime, and be impregnated with chlorine in the usual bleaching 
liquor making apparatus, too well known to need description. The other 
kind of carbonate of lime he employsis chalk or limestone in lumps. He 
fills towers, or columns, or other vessels constructed of stone or other 
suitable materials, with such lumps of chalk or limestone, which 
are continually moistened with water, or with weak liquid produced 
in the course of manufaeture ; and he passes chlorine gas or con- 
taining chlorine through the apparatus amo the lumps of chalk or 
limestone. Carbonic acid gas is evolved and escapes, and a solution is 
obtained which may be described as containing free hypochlorous acid 
and chloride of calcium, which may be used as a bleac’ liquor, or it 
may be used for the production of pure chlorine by the addition to it of 
hypochloric acid, or be converted into ordinary bleaching liquor, by the 
addition of lime as before described. This improvement is 
applicable to the facture of bleaching liquor by the aid of chlorine 
gas when mixed with carbonic acid gas, or otherwise diluted. 
1575. E. Durrer, Haverhill, Essex, ** Screens for coal gas pwrijlers.”—Dated 
lst May, 1873. , 
This complete specification describes the invention, the object of which 








under the openings in the mask, and the rotating tup presents 
the appearance of a disc in which a series of colours melt into one another 
by insensible gradations one peg Maen chromatic effects. 
disc may be retarded instead of t 
openings may be made in the mask. 
3078. J. Hamitton and R. Paterson, Glasgow, N.B., “Liquidsor beverages.’ 
—Dated 18th October, 1872. 
One i t in aérating consists in introducing the carbonic acid 
gas into the liquid in such a way as to cause a circulation that will insure 
the gas being uniformly distributed throughout, and thus moreintimately 
oontined with the liquid, from which an aaneen effect is expected 
with a reduced proportion of In one plan a pipe communicating 
at the opposite ends with two different parts of the vessel containing the 
liquid to be arated hus an injector nozzle inserted into it for the intro- 
duction of the carbonic acid gas, which induces a current through the 
pipe and in the vessel. The improvements in rac! or are 
more dye eis eenigeet. for a) tosuch liquids or beverages as 
are liable to be by with air, and consist in exhausting 
bad air out of the casks or vessels into which the liquid is to be trans- 


The colour 
¢ mask, and one or more than two 





3109. G. B. M. Ross, Ross County, N.B., “‘ Preserving telegraph poles, &c.”— 
Dated 22nd October, 1872. 
Thé feature of novelty which constitutes this invention is the fixing of 





the lower end of such poles or posts into a sunken casing of fire-clay or 
other moisture-excluding material, the free space between the surface of 
the wood and the interior surface of the casing being filled or sealed up 
by pouring into it when liquid a composition of a protective nature toadd 
further to the preservation of the wood. 


3096. J. Toussaint, Birmingham, ‘ Tinning iron, &c.”— Dated 19th October, 
1872. 


This invention consists in coating articles with white metal, by 
arranging them in a box of peculiar construction, which is lowered into 
a bath of molten metal, and raised therefrom by mechanism. By this 
invention the oxide of the molten metal is prevented from coming into 
contract with the articles that are to be coated or covered. 

83111. W. Contspee ond J. Smaur, London, “‘ Printing machines.”"—Dated 
22nd October, 1872. 

The cylinder is formed or constructed to receive pieces of wood or other 
material. to which the stereotypes or other printing surfaces can be 
readily attached by means of nails, screws, or such like fastenings. 

3113. G. Grossop and H. E. L. Cooper, Yorkshire, ‘‘ Self-acting steam 
hammer.” —Dated 22nd October, 1872. 

A horizontal shaft is employed with eccentrics thereon, and also a collar 
working on the eccentric and carrying a guide, by which it is turned by 
means ef arod sliding through it. One end of the rod is connected to 
the hammer head, the rise and fall of which thus gives the turning 
motion to the collar, and this (by levers) works the steam valve. The 
regulation of the eccentric determines the extent of action. 

3122. J. M. Vinrer, London, “ Diving bells, dresses, d&c.”—Dated 22nd 
October, 1872. 

The object of this invention is to enable the diver or workman when 
below water to communicate with persons above by adapting to the 
helmet of the diving dress, or to any convenient part of a diving bell, a 
speaking tube, provided at its lower end with a mouthpiece and stop 
cock under the command of the diver, and at the upper end with an air- 
tight air chamber of peculiar construction. 


3123. J. Kears, S'affordshire, “ laprovements in screw drivers "—Dated 
22nd October, 1872. 

To the stem of the screwdriver a rod is applied which terminates in a 
forked or slotted end, so sbaped as to embrace the screw just under its 
coned head, and thereby, with the aid of the screwdriver (the end of 
which is inserted into the nick of the screwhead) to hold the screw firmly 
while it is being forced into the work. 


3124. G. Yuet, London, ‘‘ Instruments for drawing samples of butter, &c.”— 
Dated 23rd October, 1872. 

An appliance (and arrangements connected therewith) by the use of 
which the sampling tool can be freed from the sample in or on it held or 
contained, 

3125. J. H. Jounson, London, “ Rock-boring apparatus.”—A communication. 
— Dated 25th October, 1872. 

This invention consists of a peculiar tion and arrang t of 
stand and actuating cylinders for supporting and working rock boring 
or drilling apparatus. The stand is mounted on adjustable weighted 
legs, and the actuating cylinder worked by steam or compressed air is 
contained within an outer cylinder, within which it works to and fro, 
and by means ef suitable steam ports serves at the same time as its own 
slide valve for admitting steam to opposite sides of a piston inside the 
inner cylinder, which piston imparts motion direct to the boring tool. 
3130. J. H. Jounson, London, “ Manufacture of tubes and bars of wrough! 

ivon and steel, or ivon and steel conbined.”—A communication.—Dated 
23rd October, 1872.. 

The essential features of this invention are :—First, manufacturing 
tubes by rolling and welding without the aid of an internal former, « 
tubular pile composed of external and internal layers of rolled bars fitted 
and connected together. Secondly, a tubular pile composed of layers of 
rulled bars and internal shorter bars, tubes or rings. Thirdly, a rolled 
tube varying in thickness at different points made as above described. 
Fourthly, the manufacture of-solid bars from piles consisting of a solid 
core surrounded by layers of rolled bars. Fifthly, the manufacture of 
solid bars by welding, crushing, and folding a tubular pile. 
$131. E. L. Forp, London, “ Kotary printing machine.”"—Dated 23rd 

October, 1872. 

The invention consists in combining two or more sets of clectrotyped or 
stereotype plates, either duplicate or successive, of equal , upon the 
sume cylinder, and applying them so as to print successively, thereby 
insuring the use of a larger cylinder and more flattened surface. Every 
part of the cylinder being covered with type, the type plates are both 
continuously printing and continually being inked, and this without any 
intermission. 

3133. H. Menet, G. Gattey, J. Oswacp, and F, Piecner, London, “ Com- 
position.” —Dated 23rd October, 1872. 

The inventors form a paste of glue, whiting, papier maché, and rice 
water, which is run into moulds to form the [required articles’; these 
articles are then covered with one or more coats of a white varnish 
composed of cither white lead, zinc white, or silver white, mixed with 
essence of turpentine or of benzine and white copal varnish or the oil 
varpish of commerce. When dry three coats of white siccative made 
with spirits of wine are upplied. 

3136. F. Oppy, Bradford, Yorkshire, “ Utilising exhaust steam for warming, 
dc.” —Dated 23rd October, 1872. 

The exhaust steam is first admitted to a double valve, one outlet of 
which is in communication with the circulating pipes, the other outlet of 
the said valve being the blow off or escape. The valve has a suitable 
casing having flanges, to which is connected the feed, circulating, and 
waste pipes. 

3137. A. NicHots, London, ** Improvements in hydrostatic and certain othe” 
scientific instruments.”— Dated 23rd October, 1872. 

An enamel surface or other coating or surface is placed on the metal 
stem or pillar to receive the graduations, which should be in a colour 
different to that of the surface. The metal edges project beyond the 
marked surface, which is sunk or countersunk in the metal. This can be 
done by drawing out the metal. 

3141. J. Womersey, “‘ Norwich, Norfolk, “‘ Wooden boxes.”—Dated 23rd 
October. 187 

This provisional specification describes forming a box from a board 
having three transverse V-grooves pissing nearly but not entirely 
through it, and its ends bevelled. ‘The board is folded at the places where 
it is grooved and its bevelled ends wrought together and fixed with glue 
or otherwise. The specification also describes machinery for cutting the 
V-grooves and ends. 

3146. J. Woop and R. Woon, Leith, Mid Lothian, N.B., “ Straining pulp.” 
— Dated 24th October, 1872. 

By the present invention, bellows or equivalent working parts are 
removed from the interior of the strainer casing, and the necessary action 
is produced by means of a pump, the cylinder of which is fixed on # 
stationary support outside. A hollow trunnion, fixed to a strainer casing, 
extends into a stuffing box in the inner end of the pump cylinder, and 
communicates directly with an enlarged tube placed centrally in the 
strainer casing. This central tube has a number of perforations in its 
sides, and a perforated disc or plate covers the end of it furthest from the 
pump, 
3148s, W. J. Jounson, Northumberland, “ Apparatus for condensing, and 

purifying smoke and vapours.” — Dated 21th October, 1872. 

The invention is designed to effect the condensation and purification of 
smoke, vapours, fumes, and gases evolved from furnaces, hearths, or other 

places where cumbustion is carried on, the object of the said invention 

ing to condense or extract the soot or unconsumed carbon, and any 
metallic, sulphurous, deleterious, and otber particles that may be 
contained therein, and to allow the purified vapour only to escape into 
the atmosphere, and the apparatus to be employed for this purpose 
consists principally of a revolving wheel or drum, with projections 
dipping into the water,or other liquid, for the purpose of producing a 
shower or spray, in combination with an inclined screen, constructed as 
hereafter explained, of a number of partitions provided with horizontal 
ribs between which the smoke, fumes, or vapour is caused to pass under 
the influence of the shower of spray. 


3149. G. B. Worthington, Cheshire, ‘‘ Construction of bottles.”—Dated 24th 
October, 1872. 

The object of this invention is so to construct the neck of the bottle 
that a cork can be readily inserted ard will be retained therein, notwith- 
standing uny amount of internal pressure, but can be easily withdrawn 
therefrom without the use of a corkscrew or other instrument, and to 
dispense with the use of wires or string for the purpose of retaining the 
corks in bottles containing aerated liquids, 


$158. M. Bei, London, “ Lighting cigars and pipes.” —Dated 24th October, 
1872. 
This poe 5 mya consists of a small flat box provided with a jointed lid 
to be 


ed in the pocket. The said box contains a voltaic battery and 
an induction coil for obtaining electricity of a high tension. The poles 


hi 








of the secon: wire of the coil are — at such a distance apart 
that sparks will readily pass between them when the circuii of the fey 
wire of the coil is interrupted. By means of a stop inside the lid of the 


box the vibrating apparatus of the coil is fixed when the said lid is closed 
and the circuit interrupted. On raising the lid the vibrating apparatus 
is liberated and sparks pass between the poles of the secondary wire of 
the coil, at which poles the or pipe is lighted. These sparks con- 

ue to so long as the lid of the apparatus is open, and ccase imme- 
diately lid is shut down. 


8198. J. Fotey, London, “ Half stuff and ger. at 29th October, 1872. 
cal 


According to this Vvisional half stuff and are mada 
from a plant of which the potanieal 1 name 


paper 
is Zizania Acquatica by pro« 
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cesses therein described. This material has never heretofore been used 
to make half stuff or paper, 
oma ¢. Baseow, Manchester, ‘Cutting sorew threads."—Dated 20th 
This invention relates te machinery of that class in which the cutting 
tools or dies revolve, and the metal to be operated upon moves in the 
direction of its axis, but does not rotate, and consists mainly—First, in 
holding the metal upon which an external screw thread is to be cut 
between centres, one centre being carried by the travelling part or saddle 
carrying the vice or ,grippin; Lo for holding the work, and the 
other centre moving concent y within a hollow mandril carrying the 
die holders and their dies. Secondly, in adjusting the positions of the 
die holders simultaneously by means of a conical sleeve or tube or an 
inclined surface or surfaces, arranged concentrically with the centres 
carry: the metal to be operated upon, so as to move the die holders 
with their dies towards or from the axis of the work, and thereby to 
adjust their iti imult ly and accurately, according to the 
diameter of the piece of metal to be operated upon, whether the dies be 
revolving or not. Thirdly, in the combination in a machine for pro- 
ducing circular plain or figured work of a ceutre carried by the travelling 
part or saddle carrying the vice or gripping apparatus, a centre moving 
concentrically within a hollow mandril carrying the tool-holders, and a 
concentric conical sleeve or tube or an inclined surface or surfaces for 
simultaneously adjusting the positions of the cutting tools. The inven- 
tion also relates to the construction of machines embodying the foregoing 
peculiarities, . 


8203. E. T. Hucues, London, ‘‘ File-cutting machine.” —A communication.— 
Dated 29th October, 1872. 

The file blank is held on a slide fitted in an inclined position to the 
framework of the machine. The slide is moved forward by a screw, on 
one end of which screw is a ratchet wheel turned intermittently by a 
propeller or catch moved to and fro by some of the working parts of the 
machine. At each movement of the ratchet wheel the file blank is caused 
to advance onwards a corresponding distance. The chisel and hammer 
for cutting the file is arranged vertically over the machine. 


3211. W. H. Goxp, Brizton, “ Self-supplying reservoir pen cap.”—-Dated 30th 
October, 1872. 

For attaching readily to an ordinary pen, fitted into a pen-holder, a 
means by which a large quantity of ink is retained to supply the said pen 
for a considerable time. 

3216. G. Perry, Gateshead, Durham, ‘* Presses.”—Dated 30th October, 1872. 

This invention consists in certain improvements upon and additions to 
the ordinary press used by glass moulders, whereby the press may be 
worked either by manual or steam power as desired, and when the press 
is worked by steam power the articles may be produced in numbers at 
one operation instead of singly, as in the usual manner, to prevent any 
oscillation of the plunger and also the wear or strain upon the parts; the 
plunger works in connection with a vertical slide, and to produce articles 
in suitable numbers, instead of singly, the plunger used when employing 
steam power is fitted with a footplate carrying moulders corresponding 
to a series of moulds upon a circular revolving bedplate ; by employing 
steam power with the description of press described a great saving is 
effected in manual labour. The improved press may also be employed for 
making certain kinds of pottery and metal wares. 

3217. A. J. Parker, London, “ Machines for printing."—Dated 30th 
October, 1872. 

The machine is composed of a rectangular frame, between which the 
necessary apparatus are arranged; such as the type form in a vertical or 
nearly vertical position, against which the tympan and platten with the 
blank sheet of paper is brought by arms or rods actuated by disc wheels, 
one or both of which are driven by spur or other pinions, from a crank 
strap or band as desired. At the sides of the machine are what may be 
called ‘‘ shapes” to govern the rise and fall in a circular direction of the 
tympan. Toothed arms are employed to gear with pinions for producing 
the rotation or travel of one or more chains, on or to which the inking 
rollers are attached. These inking rollers travel up and down against 
the face of the type, and bear against ink distributing rollers arranged at 
the top and bottom to furnish a supply of ink previous to each travel. 
3219. P. J. Livsey, Manchester, ‘‘ Vices." —A communication.—Dated 31st 

October, 1872. 

First, it consists in mounting the jaws of vices to swivel on a dovetail 
base-plate, and clamping the jaws upon the base-plate in any required 
position by the handle used for actuating the movable jaw or by indepen- 
dent mechanism, or by mechanism in connection with the nut of screw 
vices, Secondly, it consists in combining a handle with the movable jaw 
of a vice, so as to open and close the jaws, and to clamp or release the 
article to be held between them. Thirdly, it consists in combininga fixed 
jaw with a movable jaw having a handle, which actuates a wedge and 
toggle levers, and toothed bars for clamping the article placed between 
the jaws, the handle also actuating a lever which separates the toothed 
bars when the jaws are to be opened or closed to receive the article. 
When the jaws are arranged to swivel upon a base-plate, as described 
under the first head, the handle also acts upon the toggle levers and con- 
nected mechanism to clamp the jaws in any requi position upon the 
base-plate. 

3224. H. Lacy, Hebden Bridge, Yorkshire, “ Lubricators."—Dated 31st 
October, 1872. 

This invention consists a ag ny of a balloon or pear-shaped vessel 
(preferably of glass) to contain the oil, and having a cast iron or other 
metal boss cemented on to the neck thereof by means of marine glue or 





other suitable compound. This metal boss has a screwed hole formed | 


perpendicularly through it, and into this hole is screwed a small tube, 

the upper end of which projects above the bottom of the oil vessel and is 

closed by a piece of lead or other soft metal, through which a very small 

hole is pierced by means of a needle. 

3225. R. Brown, Ryde, Isle of Wight, “ Preventing downward draught in 
chimneys, &c.”—Dated 31st October, 1872. 

This apparatus consists essentially of three parts, that is to say, a 
cylinder, a stage, and a number of vertical segmental side pieces, such 
parts being in connection with each other. The apparatus is constructed 
of metal or any other suitable material or combination of materials. The 
lower and longer part of the cylinder is passed into the chimney pot or 
chimney, and is supported by the stage, which is attached to the cylinder 
and operates as a flange or collar thereto for its support. Upon the stage 
are fixed in a versie position any desired number of* segmental side 
pieces possessing a curved section, the convex surfaces of which are 
ag ae inwards, and the concave surfaces placed outwards, spaces being 
eft between the several vertical segmental side pieces. The downward 
draught is prevented or reduced to a minimum by reason of the spaces 
between the vertical side pieces affording egress to the wind before it can 
affect the smoke issuing from the chimney, such egress of the wind at the 
same time facilitating the upward current of smoke, the expulsion of 
which is still further assisted by the convex form of the internal surfaces 
of the vertical side pieces, the concave external surfaces of which collect 
the wind to a considerable extent and divert it from entering within the 
upward draught of the chimney or interfering with the smoke issuing 
therefrom. 

3226. W. E. Laycock, Sheffield, “* Machines for cutting screrws.”—A com- 
munication.—Dated 31st October, 1872. 

This invention relates to the construction of screw-cutting machines for 
forming the thread on lag or coach screws, or any other screws which are 
screwed into wood, by means of which a conical threaded point, known 
as the “ gimlet point,” may be formed thereon; and it consists in com- 
bining with the dies which cut the body of the screw, various cutting 
tools or chasers and rests or guides, by means whereof a more perfect 
gimlet point is cut than can be produced by the machines now in use. 


$232. W. T. Coorer, London, “ Manufacture of loznges.”—Dated 31st 
October, 1872. 

This invention consists in the facture of 1 ges in a dry state. 
The ingredients are mixed together in suitable proportions after being 
reduced to powder, placed in fixed and movable dies, and subjected to 
considerable pressure. 

3238. L. Bryns, Oakenshaw, Yorkshire, “‘ Endless bunds, dc.”—Dated 1st 
November, 1872. 

Hitherto endless bands, cords, or ropes have been manufactured of 
india-rubber, cord, or other material cut into lengths, the ends of which 
have been cemented or otherwise fastened together, but according to this 
invention they are factured lete, without necessity for 
connecting the ends thereof together, after the separate previous manu- 
facture of the cord, rope, or band, 

3239. W. R. Lake, London, “* ing or curving soft metal tubes.” —A com~ 








Bend: 
munication.—Dated 1st November, 1872 
This invention has reference to imp in hines or appli 

used for bending or curving soft metal tubes or pipes to form curved 
pipes, elbows, syphons, or other like articles. The said machine has in 
combination witf a fixed die a working die with a screwed mandril. The 
latter is arranged in combination with intermediate mechanism through 
which feed motion is imparted to Sr Lifter-mechanism, consisting 
of a bar, connecting rod, and eccen' pin, is arranged in combination 
with the dies. 


3241. F. Horp and E. T. Smmpson, Walton, Yorkshire, ‘‘ Excavating coal, 
cc.” —Dated 1st November, 1872. 

This improved machinery for excava' coal and other minerals con- 
sists in the use of a cu’ wheel, the periphery or stocks in which the 
cutters are fixed is eccentric to the fulcrum on which the cutters 
revolve. The cutters are moved in or out of cut by a screw and nut 
held in position ese" on a lever 
pee des made of plain square steel. 
An part of the invention consists of an instrument or apparatus for 
heaving up the bottom of the coal or other minerals after being undercut. 








a 


The improved Raper ier expanding the compressed air used fur 

driving oval-ge' or other es, consists of a retort containing a 

perforated crucible, 

8244. P. A, Dessanpix, Liverpool, " Metallic alloys, &c."—Dated 148 
November, 1872. 

The metals used in the fotmation of this improved alloy or alloys are 
copper, tin, sinc, arsenic, and nickel, in various proportions, according to 
the use and colour required, In some cases one or more of the ingre- 
dients are omitted. 
3248. B. W. Davis and J. Parpor, London, “Construction of cylinder 

machines.” —Dated 2nd November, 1872. 

This invention relates to a peculiar arrangement of the working parts 
of that class of cylinder printing machines known as ‘ perfecting jobbing 
machines,” whereby greater compactness and increased efficiency are 
obtained, and consists in arranging the working parts round semicircular 
shaped or curved sidestandards or supports, ant arranging the flyers and 
delivery tables under the printing cylinders in a space formed by the 
peculiar curved form of the framing. 
$251. J. Vivian and H. 8. Mackenzie, Falmouth, ** Self-indicating weigh” 

ing and strain-testing machinery.”—Dated 2nd November, 1872. 

This invention consists of employing two metallic caps, into which a 
metallic ring is accurately fitted, thus forming a chamber for fluid 
(usually oil) so arranged that the approach of these caps shall indicate, 
by means of a pressure gauge, the weight or the strain applied; thus a 
weigher or strain tester is obtained. Modifications of this arrangement, 
not differing in the characteristic features above-named, are included in 
the provisional specification. 

3255. J. McMurray, Wandsworth, “ Strainers for straining paper pulp.” — 
Dated 2nd November, 1872. 

This invention consists of a rotary knotter, the sides of which are 
readily removable, and all are locked in their places by one master screw, 
the several plates being slid in to the frame of the asthe diene slides 
composed of tongues and grooves. This knotter revolves in bearings 
situate outside in lieu of inside the vat, and contains within it a longi- 
tudinal reciprocating rod, upon which are mounted one or more double 
truncated cones or pyramids, which by a rapid reciprocating motion are 
caused, in conjunction with internal stops or projections in the knotter, to 
| produce the requisite interval suction required without the aid of bellows 
; arrangements as heretofore. 

3258. J. N. Garevit, London, “ Epfecting calculations.” — Dated 2nd 
November, 1872. 

Tocarry out this invention a number of concentric alternately fixed 
and movable discs are employed, placed one above the other, on an axis 
fixed in the centre of a tablet. The discs are divided, and the divisions 
numbered according to the various denominations of the sums of money 
or weight or measure to be calculated. 

3263. F. G. Marcnant, Wandsworth, ‘‘ Shoes for horses, dc.”—Dated 2nd 
November, 1872. 

These improved shoes and fastenings are susceptible of various modifi- 
cations in their construction and arrangement, but they are all based 
upon one principle, namely, the adaptation and application of jointed 
plates, pieces, or flanges, which project up from the shoe and clip the foot 
of the animal whereon they are secured by a metal rod, band, or hoop, 
which surrounds, or partially surrounds, the hoof, and is made fast by a 
screw or other contrivance, whereby the said jointed or spring plates, 
pieces, or flanges, may be tightened after being placed on the foot. 

3269. G. Go_psmiTH and J. Ditke, Leicestershire, “‘ Removing obstructions 
Srom gaspipes. ”— Dated 4th November, 1872. 

The object of this invention is to afferd means for clearing gaspipes, 
especially services, and consists in forming a plug furnished with a barrel, 
which is to be filled with gunpowder and inserted in the offending pipe. 
The charge is then to be fired by striking a percussion cap placed on a 
nipple on the outside of the plug, when an explosion ensues and the 
removal of any obstruction is the result. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

LANGUID CONDITION OF THE IRON TRADE: Short time—ON 
‘CHANGE IN BIRMINGHAM YESTERDAY : The prices here and in 
London : Quotations of leading firms—Pic tron : Easier—Ovr 
EXPORTS OF IRON AND STEEL: Metals and market specificd— 
COMPLAINTS AS TO THE PRICE OF COAL: What the coalmasters urge 
—AN ASSISTANT MINES INSPECTOR—MACHINE CASTINGS : The 
demand for them and the prices—RatLwaY WAGONS—LOCAL 
NOTES—THE WORCESTER ENGINE WoRKS: As to the liquidation 
arrangements—MODELS OF MACHINERY EXHIBITED AT DUDLEY 
—THE NECESSITY FOR MAKING ANNUAL COLLIERY RETURNS— 
STRIKE OF THE ENGINEERS IN THE POTTERIES—COMPLETION OF 
THE SEWERING OF WOLVERHAMPTON: More irrigation land re- 
quired, 

THE iron trade keeps in a languid condition ; neither the first nor 

the second-rate concerns have much to do in any of their mills. 

A very decided effect has been producet by the high prices that 

have been necessitated through the dearness of fuel and pigs. 

Scarcely an order can be got at the quotations of the open market. 

Here and there faint indications of giving way are observed, but, 

as a rule, makers are firm, asserting so long as fuel and pigs 

remain unchanged they cannot take less money for their iron, and 
are content to work short time rather than sell at what they 
maintain would prove a loss. 

The tone of the marketin Birmingham this (Thursday) afternoon 
was conclusive that there must soon be a sensible giving way in 
quotations, or less than half time will become the rule at the 
finished iron establishments generally, and it will not be a novelty 
for mills to be standing a whole week together. There are firms 
to whom this would not be a serious matter, but others are attempt- 
ing to avert it by offering customers the benefit of purchases of raw 
iron made upon terms favourable to the consumer. The difference is 
not, however, as great as the buyers of finished iron are looking for. 
Hence very little business is ing done. On ’Change makers 
report themselves as determined to uphold quotations ; but cor- 
respondence generally results in favour of those who have orders 
to give out. The London market is the mart where weakness in 
prices first appears. There hoops have been offered as low as 
£14 in the last few days; but they are not, of course, of the 
quality to which the quotations of from £16 to £17 10s. and £18 
apply. Such are the prices at which orders may now be 
placed for a good quality of hoop at most of the works, 
where they are made between Birmingham and Wolver- 
hampton. Sheets (singles) are likewise quoted by a few 
makers at £18, and the galvanisers report that they can get 
them at even less money ; but the quotation for a good single is 
£19 to £20, and for a superior quality £22 is asked. Earl Dudley’s 
price for bars keeps £16 12s. 6d., and the minimum quotation for 
a reliable quality of any other maker should not be less than £14. 
The quotations in the open market of Messrs. Barrows, the British 
Iron Company, Messrs. G. B. Thorneycroft and Co., and other such 
firms, are still £16 for bars. 

The leading pig makers are strong in their quotations where they 
have made good quarter’s sales; but others are yielding to con- 
sumers’ demands, to the extent, in certain instances, of 10s. a ton. 

In April last the diminution in the quantity of pig iron exported 
from Great Bntain was 14,000 tons ; while owing to the advanced 
quotations of iron the value showed an excess of £205,387. The 
extent of the increased value in the four months’ trading was 
£1,106,483, Germany and Holland have purchased with less un- 
reservedness, but in the United States orders there has been a 
decrease of 17,000 tons. In April there was an increase to 
the extent of £39,583 in the value of bar and angle iron 
exported; while the tonnage has enlarged only 3400 over 
the cor mding period last year, and the increase in the 
four months’ is about £280,000. The month’s exports 
of railroad iron indicate an increased value of £47,290 as set 
against a twelvyemonth , and a decrease in the exporta- 
tion of 23,635 tons. In the four months there was in the iron 
exported a decrease of £39,329 as compared with |] year. 
A ve oe Boe typ tone is er in the ao 
ports to Russia, en, Germany, Holland, France, and Spain ; but, 
as partly explicative of the total deficiency, there is a noticeable fall- 
ing off in the month’s exports to the United States of over 3800 tons, 
which, estimated at ruling prices, represents a loss of £315,637. 

With an augmentation of about 2800 tons im the month’s 
exports of cast and wrought iron, we find an increase of £161,157 





£420,000. The most observable increase isin the Ger- 
man, Indian, and Australian accounts, The exportation of hoops 
and sheets in the month, shows an increase in value of £179,980, 
and in quantity of 1618 tons, 

The following table shows the value of the exports referred to 
in the periods named ;— 























Month of April. | Four Months. 
Iron. a - — 
1872, 1873, | 1872 | 873. 
£ £ | £ 
Pig and puddled | 867,253 1,511,704 | 2,618,187 
Bar, angle, &€, .. | 408,644 1,003,104 1,282,297 
Railroad - | 739,833 2,645,476 | 2,516,147 
Wire - 68,726 185,657 | 246,051 
Telegraphic do. _. | 15,872 55,140 | 122,099 
Cast and wrought .. | 540,661 7,254,303 | 1,676,101 
Hoops, sheets, &c. .. 32 857,096 | 1,203,769 
Gnas. .« «a % 147,284 | °190,448 
Steel, unwrought ../ 133,853 452,045 | 467,100 


There is great complaining throughout this district in respect of 
the price of coal; but the colliery proprietors assert that, all 
things considered, they are not, asa class, getting more than a fair 
profit upon the mineral they are bringing into the market. 

The collieries of the district are now being visited by Mr. W. B. 
Scott, who has lately been appointed inspector of mines, under the 
Mines Regulation Act, 1872, and is acting as assistant to Mr. J. P. 
Baker, chief inspector of the South Staffordshire and Worcester- 
shire district. 

The demand for heavy machine castings is such as, combined 
with the high price of iron, to make some engineers’ quotations 
as high as from £14 to £15 per ton for that description of work. 
Small castings are quoted at from £18 to £21, the last-mentioned 
price being the minimum for chilled rolls. At the same time, 
there are castings that might not inaptly be termed “‘ small” for 
which the quotation of £16 might be obtained. 

The other trades of this district are generally without alteration 
upon my last report. The railway wagon and carriage builders 
continue to be well supplied with orders, and the new inquiries 
are encouraging. The Midland Railway are now seeking offers for 
the supply of tariff vans and timber trucks. 

Mr. Charles Barclay has retired from the well-known firm of 
James Watt and Co., of the historic Soho Foundry, Birmingham. 
The present proprietors are Messrs. H. W. Blake, Gilbert, Hamil- 
ton, and James Brown, 

The lock and keysmiths of Wolverhampton have commenced 
an agitation with a view to an advance in their wages of 10 per 
cent., and they have apppointed a committee to wait upon their 
employers, in the hope ssstey of securing the rise. 

A special general meeting of the directors of the Worcester 
Engine Works Company was held on Monday in that city, when 
the report of the local auditors showed that the amount avail- 
able for distribution was £38,000. 

At a meeting of the Dudley Mining Institute, on Monday, Mr. 
A. Smith, C.E., Dudley, exhibited and explained a number of 
models. The first was Spencer’s revolving puddling machine, 
which was working night and day at West Hartlepool— converting 
53 tons 15 cwt. of iron per week of ten shifts, and using only coals 
at machine 12 cwt. 1 qr. 20lb. per ton of puddled bars of excel- 
lent quality ; pig iron, 18 cwt. 1qr., 12lb. ditto; scrap iron, 10 Ib. 
ditto ; mill tap, 2 cwt. 3 qr. ditto ; crushed tap, 1 qr. 12 1b. ditto; 
and pottery mine, 4cwt. Oqr. 141b. ditto. The second model was one 
of Sparrow’s apparatus for collecting the waste blast furnace gases, 
and Mr. Smith claimed for it the credit of conveying the gases to 
the boilers and ovens in the simplest and cheapest manner ; and 
that the system was most easily applied he proceeded to show by 
explaining that the gases were collected without shifting the plat- 
form. The next model was one of Jones’ blast ovens. This ako 
was said to be economical by reason of the hot air travelling twice 
through the oven instead of once, Mr. Smith then exhibited a 
model of Napier’s differential reversing gear for rolling mills and 
other machinery. The last model shown was Ormerod’s patent 
safety link for preventing the overwinding of skips laden with 
men or coal. The model was worked several times, and on each 
occasion when the rope passed the pulley the cage or skip hung 
suspended between the guides, and therefore safe from harm. 

At the same meeting, Mr. Walter Ness, mining engineer of 
Pelsall, read a paper on ‘* Messrs, Band’s and Messrs, Firth’s Coal 
Cutting Machine.” 

Messrs. Williamson Brothers, extensive coal and ironmasters in 
North Staffordshire, were summoned on Tuesday in the Burslem 
police court for having, in respect of their Golden Hill Colliery, 
failed to forward to the inspector of mines for the district areturn 
of the output and the hands at that colliery in the year terminat- 
ing with the close of 1872. The defence was that Mr. Sutton, 
the manager for that colliery, had been refused his certificate by 
the inspector, and that as the Act required that the return should 
be made by the manager, the refusal of his certificate left no 
legally authorised manager to return them. The defendants, how- 
ever, were fined in the mitigated penalty of £6 11s. Gd. 

On Monday the engineers in the Potteries district ceased work 
on account of the masters objecting to give them an advance of 
wages. 

The sewering of Wolverhampton has been completed. Thirty- 
seven miles of sewers have been laid down, and the outfall receives 
2,000,000, gallons of sewage every twenty-four hours. The sewage 
is run, without the aid of any pumping, mostly on to farm pro- 
perty that the corporation has purchased for the purpose. It was 

at first believed that owners of other property that could be 
utilised would consent to use the sewage for irrigation purposes ; 
but the anticipated readiness is not displayed ; hence the irrigation 

area is too restricted, and the unpurified water is passing into the 
canal and neighbouring streams, with the result that serious litiga- 

tionisthreatened. This was anticipated by the engineer and borough 

surveyor, Mr. A. Morgan, (.E., more than twelve months ago, 

when he proposed to the corporation to prepare a plan for carrying 
about one-third of the sewage on to another portion of the corpo- 

ration farm; but the council postponed the needed operations. It 

is now necessary that they should do these at an extra cost of some 
33 per cent,, that they should likewise secure a further tract of 
160 acres, and erect a reservoir and filter beds with which to purify 
the water before passing it into the canal. 


NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

CONTINUED DEPRESSION IN THE IRON MARKET—LOWER PRICES 
ANTICIPATED—THE DEMAND FOR RAILWAY MATERIAL ON HOME 
AND AMERICAN ACCOUNT—THE COAL TRADE: General fair de- 
mand : Prices unaltered. 

ALTHOUGH in some branches of the iron trade there is still con- 
siderable activity, old orders, on which many works are now 
almost exclusively employed, are — running off, and there 
is a general belief that unless makers submit to a material reduc- 
tion in prices they will find it very difficult to secure new con- 





tracts to any extent. Many of the rolling mills are now only 
fairly employed, and unless new work is shortly secured there will 
soon not be sufficient to keep them fully going. 


Consumers, however, are at present very backward. At the 


Manchester market on Tuesday there was very little doing either 
in pig or manufactured iron, and prices were weaker. For No. 3 
pig iron delivered in this district the currentratesremained at about 
128s. per ton, but I heard of one or two special second-hand lots 
which were offering at a price very considerably under the above 
figure. In manuf 
hoops, but the inquiry all through was extremely limited. The 
nominal quotation for bars was £14, but in several instances 


iron the chief demand was for bars and 





in value, and an enlargement on the four months of a little over 


makers were willing to accept £13 10s, to secure orders, Hoop 
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iron was about £14 perton. For plates there was very little 
inquiry, and quotations, as a rule, were not offering. Rails 
from £13 5s. to £13 10s., and sheets from £18 to £19 per ton. 

Smelters, both in the south-west and north-west icts, con- 
tinue fully engaged, and, although continental consumers are not 
at present large buyers, the home demand, especially for hema- 
tites, is sufficient to keep the furnaces well employed. In the 
manufacture of steel there is also considerable activity, several 
good orders on American account having been received in the 
Barrow district. Some large cargoes of rails have also been re- 
cently shipped from that neighbourhood. Railway material on 
home account is also in good demand, some of the largest com- 
panies being now in the market, and makers of axles, tires, billets. 
steel-plates, and fish-plates, are in many cases a om for several 
months to come. Engineers also continue well employed. 

In the coal trade no material altcration has been made in prices 
during the past week, and although some colliery proprietors com- 
plain of a growing slackness in trade which is — ing them to 
stock, the demand generally is very good, especially for this time 
of the year. The current market rates range as upder:—House 
coal, 17s, 6d. to 19s, 6d. and 20s. per ton; engine coal, 15s. to 
17s, 6d.; burgie, 13s. 6d. to 15s.; and slack, from 11s. and 13s, to 
14s. 6d, and 15s, per ton. Prices are, however, in many cases 
very irregular, and individual colliery proprietors are often willing 
to accept 1s. under the nominal rates in order to secure orders. 
The high prices, however, which are still maintained in the 
Wigan district are driving some of the customers to the Yorkhire 
coal-field, 

There are very few complaints at present with regard to the 
men, who are generally reported to be working pretty fairly. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE IRON TRADE: Limited business in warrants, but prices some- 
what firmer : Increase in the shipments and imports--THE MANU- 
FACTURED IRON TRADE: Falling off in the exports of machinery— 
THE COAL TRADE: Lack of orders, but prices maintained—THE 
CLYDE SUGAR TRADE—SCOTCH SHIPOWNERS AND MR, PLIMSOLL’s 
BILL, 

THE business in the Glasgow iron market during the week has 

been limited, and there is little alteration in prices, the tone being 

somewhat firmer. On Friday the warrant market opened steadily 
at 114s, 6d., afterwards slackening, and business was done down 
to 113s. 9d., closing with buyers 113s, 6d. The market was quiet 
on Monday, with a fair business at from 114s. down to 112s. 6d., 
recovering slightly in the afternoon, and closing at 1l3s. On 

Tuesday the market was also quiet at the commencement, the 

prices being 113s. 3d. to 114s., but there was greater strength in the 

afternoon, and at the close the figures were : Buyers, 114s, 3d. ; 
sellers, 114s. 6d. 

There is hardly any change in the prices of makers’ brands, 
which are as follows: -Gartsherrie, No. 1, 135s.; No. 3, 117s. 6d.; 
Coltness, No, 1, 137s, 6d. ; No. 3, 117s. 6d.; Summerlee, No. 1, 
135s.; No. 3, 116s.; Carnbrae, No, 1, 124s. ; No. 3, 116s.; Langloan, 
No. 1, 140s.; No. 3, 116s.; Calder, No. 1, 140s.; No. 3, 117s. 6d.; 
Glengarnoch, No. 1, 125s.; No. 3, 117s. 6d.; Eglington, No. 1, 
117s. 6d. ; No. 3, 115s. ; Dalmellington, No. 1, 116s.; No. 3, 115s.; 
Carron, No. 1, 135s. ; Shotts, No. 1, 135s. ; No. 3, 117s. 6d.; Kin- 
neil, No. 1, 125s.; No. 3, 115s.; Govan, No. 1, 115s.; No. 3, 114s. 

Both shipments and imports bulk more largely this week, 
although much less than that of last year. The shipments for the 
week ending 10th May amounted to 14,090 tons, being 4988 more 
than in the previous week, but 11,288 below those of the corre- 
sponding week of 1872. The imports of Middlesbrough pig iron 
into Grangemouth were 1690 tons, being 890 more than in the pre- 
vious week, but 355 less than those of the corresponding week of 
last year. 

The business in manufactured iron is much restricted by the 
want of demand. Bars have been in better request, but 
makers complain of a lack of orders, and in some cases sales are 
being made under the published quotations. There also appears 
to have been a considerable falling off in the exports of machinery 
and manufactured iron goods from the Clyde during the past week. 

There is nothing fresh to report with reference to the state of 
the coal market in Glasgow and the West. In Fife and the Eastern 
Counties the late reduction in prices does not seem to have in- 
creased the orders, and stocks are accumulating, there being a 
holding back on the part of dealers in expectation of still cheaper 
yates. The export trade is slack, but coal masters, as far as pos- 
sible, keep up the prices. 

The sugar refineries on the Clyde, which were stopped for nearly 
a fortnight, uptil the new duties of the Budget should come into 
force, have resumed work, and the market has also been re-opened. 
Almost the only inconvenience that has resulted from the change 
was that felt by the workpeople in the refineries, about 3000 of 
whom were thrown idle for a couple of weeks, 

The Scottish shipowners are petitioning for the postponement of 
Mr. Plimsoll’s Bill in reference to the seaworthiness and loading 
of vessels, until the royal commission shall report as to the whole 
condition of the mercantile marine of the country. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

FuRTHER FALL IN THE PRICE OF COAL AT SHEFFIELD AND 
Barns.ey: Limitation of the supply: Colliery disputes—THE 
GENERAL STEEL TRADE: Remarks—AGITATION IN ENGINEERING 
BRANCH—NEW AUGER LIST—SILVER-PLATING—TASTE FOR FINE 
ART BRONZES—NO ALTERATION IN IRON OR GENERAL TRADES, 

DesprteE certain prognostications to the contrary, the price of coal 

has again been lowered since I last wrote, both in the Sheffield and 

Barnsley districts, and it may reasonably be expected to go still 

lower. By circular, dated May 7th, the Sheffield Coal Company 

fix prices as follows :—Picked Branch, 21s, ; best Birley Silkstone, 
18s. ; screened Silkstone nuts, 15s. ; screened Seconds coal, 14s. 6d. ; 
and coke Breeze, 15s, per ton of 21 cwt. at the pit’s mouth. To 
these figures about 1s. 9d. per ton for carriage to Sheffield may be 
added to determine the price in the town. I do not hear of any 
notable reduction in coke, which realises an average price of 40s. 
for hard washed, suitable for converting purposes, North 

Country qualities being worth rather more money, saving in 

some few exceptional cases. At Barnsley on Monday prices 

were reduced at various collieries by 2s. per ton; house coal 
is nevertheless still quoted 16s, ; seconds coal, 12s.; and 
smudge, 9s. per ton at the pits. Mr. Lodge, of Bloomhouse 

Colliery, has put down his prices 5s. per ton—an example 

which others will shortly compulsorily follow. As I inti- 

mated last week, the supply is being kept down as low as possible. 

I am confirmed in this by what I have since learned, that many of 

the South Yorkshire pits are only being worked about four days 

per week. Several colliery disputes exist—the most serious at 

Low Shibbin pit, where some 400 men are out. 

There is little change in the general steel trade, a good turn out 
being still produced by all the leading houses. A large tonnage of 
axe steel, plough plates, bar tire, rod, and sheet steel is being 
sent to the United States. The home trade is moderately brisk, 
ironmongers’ stock being as a rule somewhat low. I hear of one 
principal firm putting down additional and extensive new ma- 
chinery for rolling sheet steel and new melting holes. Other new 
converting and melting furnaces are being erected in various parts 
of the town. 

An agitation has commenced in the engineering trade for a re- 
vision of the overtime scale and for a reduction of hours. To 
this end a mass meeting of the men was held on Saturday last. 
A new auger list was issued on Tuesday, containing the amended 
and altered prices adopted at a held in the Cutlers’ Hall 
on May Ist. 

Silver-platers are very busy, mainly for the home market, 


+3: 
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France, Germany, and Australia. As an indication of the grow- 
ing art taste in this country, a manufacturer informs me that a 
traveller for a French house, doing business in fine art bronzes as 
statues, equestrian pieces, &c., with the jewellery trade in our 
large towns, states that he has no difficulty whatever in disposing 
of most expensive bronzes, in almost any quantity, on his 
periodical journeys. There is no quotable alteration in the iron 
or general trades, activity being ost universal, but prices of 
second-class and inferior iron certainly have a drooping tendency. 

The file-grinders’ strike continues, and at present there appears 
no prospect of an amicable settlement. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE—ENGINEERING AND SHIPBUILDING— 
THE IRONSTONE MINERS RESTRICTING THE OUTPUT — THE 
STRIKE AT THE LIMESTONE QUARRIES—THE NEW WORKS IN 
CLEVELAND. 


THE monetary movements on the Continent are causing buyers to 
be more careful than ever, and very little iron is being ordered at 
present. No, 3 Cleveland pig is still quoted 120s. per ton, and for 
prompt yang > Se price is readily paid. Makers are very much 
pressed for deliveries, but they cannot keep well up to their 
engagements in consequence of the difficulties caused by the 
scarcity of raw materi In the manufactured iron trade there 
is little new. The demand is comparatively small, and few orders 
are coming to the district. a oe agg however, are able to 
keep their works going pretty regularly on old contracts, but they 
are getting rapidly to the end of these. Makers of rails are better 
off for orders than those en, d in other branches of iron 
making. There is rather less doing in the plate trade. Although 
prices are high the foundries are busy. There are many 
inquiries for pipes and other castings, and a good deal of 
work is on hand. Engineers and shipbuilders are fairly off for 
orders, but there is rather less activity in those branches of in- 
dustry than there was a few weeks ago. The cut nail trade, 
which has recently been established successfully in Middlesbrough, 
is not so good as it wasa month ago. The high prices are pre- 
venting buyers coming into the market. Makers are firm in their 
quotations. There are fewer orders for wire coming to hand, A 
good many old contracts arg¢ still on the books, and makers do not 
care to reduce their quotations to induce new business, because 
the materials they require are so costly. For bolts and nuts a 
brisk demand continues, All the works are exceedingly busy and 
unable to get through their orders quickly enough. 

I stated last week that the Cleveland ironstone mine owners had 
refused to give the men an advance of 2d. per ton. I also indi- 
cated that the men would probably resort to systematically re- 
stricting the production of stone, in order, if possible, to force the 
employers to give them the advance. The men have begun to 
restrict, and the pig iron makers are being seriously inconvenienced 
on account of the short supply of stone. Iam informed by the 
mine owners that if this policyof restriction is continued they will 
be driven to the expedient of closing the mines altogether. 

There is no liklihood of the strike at the Weardale limestone 
quarries endiug. The men declare they will not return to work 
unless they obtain all they ask for. 

The coal and coke trade is again easier. 
supply of fuel. 

Rapid progress is being made with the new ironworks which are 
being constructed in the Cleveland district. Some of the new 
blast furnaces will soon be ready for operation. 

The Tees Conservancy Commissioners continue to carry on suc- 
cessfully their work of improving the river. 


There is an abundant 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


PROSPEROUS STATE OF TRADE—ABERAMAN WORKS—PLYMOUTH 
FURNACES—SLIGHT FALL IN RAILS—THE TRADE OF THE DISTRICT 


--CONSIGNMENTS FROM THE LEADING WORKS—PIG AND ORE | 


TRADE—THE SPANISH TRADE—UTILISATION OF COKE DUST— 

CAERPHILLY HEMATITE WORKS—THE COAL TRADE: Enforced 

lessened output of coal. 
Tue satisfactory character of the iron trade has continued, and 
numberless instances have been brought under my notice during 
the last week which argue very satisfactorily for a progressive 
improvement. The slight fall in coal has aided in this improve- 
ment, and if the coals be still further reduced, various branches of 
iron industry, the tin plate in particular, will be much relieved. 

The vitality shown amongst the leading works has also begun 
to have an effect on works which have been, so to speak, lying in 
abeyance. Aberaman Works, once the property of Crawshay Bailey 
but now of Mr. Elliot, is an instance of this, and I shall soon 
expect to see a furnace in blast. Mr. Elliot, with Aberaman 
Works, Cardiff Wireworks, the Powell Duffryn Collieries, and his 
great northern industries, bids fair to stand at the head of 
colossal enterprises. At Plymouth another furnace will be put 
in blast, and then the old No. 1 will be revived. 

It is pleasant to note on rail and shipboard the return of the old 
Patek of heaps of bars and rails, From the leading works the 
quantity sent is now steadily on the increase, and orders are being 
as steadily placed. Prices have been rather rigid at £12 of late, 
but a slight reduction has had a good effect, and possibly may 
open the way for even better trade. From the Aberdare Iron- 
works during the last nine days rails have been sent to Antwerp 
and Helsingfors, Rhymney to Riga and Rio de Janeiro, and I am 

lad to chronicle at last one of the old Dowlais consignments of 
000 tons to New Orleans, The trade in this district of late has 
included bars and sheets for Holland ; rails for Denmark, Australia, 
Sweden, America, and Cronstadt ; and bar and bundle iron for 
Smyrna. Briskness is the order of the day in all the ironworks ; 
pig sells freely, and the vast heaps of ore, both Spanish and North 
of England, are now rapidly disappearing. Commission agents tell 
me, also, that they can sell ore much more freely. Ebbw 
Vale is progressing with its speculation of furnace building 
in Spain; but it is an open question whether the diffi- 
culty of getting experienced labour in Spain will make it 
a paying speculation. Sending coal to Spain, loading with 
ore on return, and having ample appliances and moderate 
labour in Wales, would appear to be about the most profitable 
arrangement. Iam always glad to note utilisation. Any visitor 
to the neighbourhood of extensive works cannot fail to have 
noticed the great heaps of coal and coke dust accumulated, and if 
the wind should be high the visitor is often disagreeably reminded 
of their existence. This dust has now become an article of use. 
In addition to the starting of companies who use this dust in the 
manufacture of patent fuel, a Mr. Builey has undertaken the 
sale for this district, and from one works alone has a stock of 
10,000 tons. In addition to being available for patent fuel, the 
dust can be used in cupolas and under boilers. 

It would seen almost impossible that a week should elapse 
without the necessity for chronicling a strike or contention in 
some works or other. This week the Caerphilly hematite ore 
men have been on strike, but as I close my despatch I hear that 
the difficulty has been 

The coal trade is flourishing, and though prices have not been so 
well sustained, still a r reduction would leave a very fai 
margin, and at the same time be a benefit to the public and to 
other industries, I have still to record the continuance of an 
enforced lessened output, and do this 
ciation may to the contrary. 
on revi 
section of 
whereas in another 
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(100.140 Shot, pateut.... +» |2610 0..9615 0 
White, cocececces | 298 0.0.8 8 O 
| 013 6..017 6 amin...) 000.0080 
| 017 6..1 © O Oils, pertun,Seal, Pale..| 39 0 0..0 0 0 
10 0.1 6 8) Brown ..... «++. |38 0 0..0 0 0 
18 3 1 9 0} Yellow or tinged... | 36 0 0.38 0 0 
17 9..1 8 O}| Linseed.......cceseee 350.000 
| Olive, Gallipoli ...... |48 0 0.0 0 0 
+-| 019 0..1 2 0) Spanish..... }40 0 0..0 00 
, oe] 2 8 O..1 6 O}} Palm...ccoccsceee wo0.000 
Slack. +| 013 0..014 6 | Rapeseed, English pale | 3910 0..0 0 0 
eoee -|2 830.1 8 6i) Brown .....+.+.. | 3710 9.0 0 0 
-/ 216.130 Forcign pale . /}000.0 080 
House .... ~/100.132 0 Brown . ......| 0 0 0..0 0 0 
Iron— | Sperm, body ......./95 0 0..06 0 0 
Angle in Glasgow ..../ 14 0 0.15 0 0 Whale, South Sea,pale| 39 0 0..0 0 0 
Bar, Welsh, in London | 13 2 6.13 9 0 Brown .... 340 (0..85 0 0 
Glasgow .. -|14 0 0:15 0 0 300.000 
Staffordshire ..../14 0 0..1612 6 37 0 0..% 0 0 
‘ales 4... 0..13 15 0 --|13 15 0..14 0 0 
0..16 0 0 + | 27 10 0..28 0 0 
0..13815 0 | 0 0.80 0 0 
20 0 0.95 0 0 
0..14 0 0 }25 0 0..30 0 0 
0 0..17 0 0 |30 0 0..70 0 0 
v.14 0 0) 210 0.% 6 0 
0..13 10 0 1 0 0..:0 0 0 
0..14 0 0 31 0 0--36 0 0 
0 0..15 0 0 4310 0..0 0 0 
0 0..1310 0) 8 00..0 0080 
coeses » 0.14 0 0 . 1400 0.000 
Best best .. 0 0..1510 0 +. |140 0.000 
- Pubtied -.-. 00.950 wsercreese + |148 0 0.000 
oops, C i Refined, in blocks 00.000 
ingham 0 0..18 0 0|| Straits, fine—cash .... | 1350 0..137 0 0 
Cleveland........|1510 0..16 0 0 For arrival ...... 1350 0..13880 0 
-|15 0..16 10 0 | 5 box, 225 
0..17 0 0}; _ sheets, — | 
0.16 0 0| Ie. 116 0..119 0 
1 0..1610 0 x. di 000.000 
0..15 10 0 220.2360 
4 o.000 000.0080 
0..20 0 ¢ 
13 0 0..1410 0 
| BC. Coke coce coe 115 0..116 6 
67 6..006 0) IX. ditto........ 3200.2 26 
| 6 5 0..0 0 0} IC. charcoal.. 210.238 6 
| 6 0 0..0 0 0) IX. ditto........ 276.23) 9% 
No. @ « seseeeee| 519 0..0 0 0 | Fellow Metal, per lb. 0 0 9.0 09 
Pig in Cleveland— | Zine, sheet ......per ton) 33 0 0..37 0 0 
M csccseceseeese 518 6..0 0 0 | SulphateinGlasgow ..' 12 0 0..14 0 0 
W accccccceseees, 518 0.. 0 0 O | Manufactured Iron.... prices unaltere:l. 
PRICES CURRENT OF TIMBER. 
1873. | 1872. | 1873. 1872. 
Per Load. 44286188 36 Per Load 420 £28 | 2% £4 
eak 12. ceeeeeeeeeld 0 1410/14 015 0) Canada, Spruce It..11 1012 0 11 01210 
webec, red pine .. 310 510/315 415 Do. 2nd...... 10 011 5! 9 101010 
+35 6 0/40 6 0! Do. 3rd......10 O11 5| 91010 10 
40 410/4 5 415|| New Brunswick ....101011 0 91511 0 
+7 9 0) 6 0 6 5}| Archangel, yellow ..14 10 15 10 12 10 1410 
= 5 6 0/315 5 0}; Petersburg do...... 12 10 14 10 |12 1018 5 
4 6 0| 415 5 || Finland .......... 30) 615 715 
«410 5 0/410 5 0|| Memel & Dantsic..0 0 0 0/0000 
5 0 610|4 0 6 5) burg, yel....10 10 13 0| 81011 0 
- 310 6 0| 210 4 10 || White ...... 10 01010| 8 0 9 0 
of 3 5/110 210) -12 013 10 10 10 1310 
4 45,3 8 87) +10 01310 10 01210 
3 3 0/3 0 213) -9101010 8090 
+ 410 615/00 0 0} 10 0/6085 
+ 6 0/4 0 610) .| od. ad, 
4 610| 4 0 610/) 6/10 O11 6 
0 00/0 00 0) 611 6; 9 010 0 
+ 9 012 0/7 0 9 oO} +. 8 610 6)6090 
8 10 0/15 0 7 ©) Staves,pr.stndrd. Mi. 22 £8) £6 £8. 
1 01210|9 010 ©; Quebec pipe...... 1000 0 0| 8090 0 
by 3ft. 9in. Puncheon....33 034 0| 280 0 0 
21 0/18 02 0 Baltic, crown pipe250 0 260 0 200 0 210 0 
141016 0/14 616 0 Brack ......28502300 000 0 
010108 010 0|, | 








RESISTANCE OF WooDs TO TORSIONAL STRAIN.—Professor R. H. 
Thurston, of the Stevens Institute of Technology, communicates 
tothe Journal of the Franklin Institute a description of an appa- 
ratus devised by him for determining the torsional resistance of 
materials, and also the results obtained by submitting specimens 
of different woods to experiment. By suitable mechanism the 
force producing torsion is transmitted through the test piece, and 
moves a pencil which traces upon paper a curve the ordinates 
of which are proportional to the torsional moment, while its ab- 
scissus represents the amount of torsion to which the specimen 
has been subjected, thus indicating the relative stiffness, strength, 
and resilience of the material experimented upon very a 
The test pieces were seven-eighths of an inch in thickness at 
middle or smallest part, and were made from the following woods: 
--White pine, 8. yellow pine (sap wood), S. yellow pine (heart 


wood), black spruce, ash, black walnut, red cedar, Spanish 
mahogany, white hickory, locust, and chestnut. The con- 
clusions drawn from the results are as follows:—White pine yields 


quite rapidly as the torsional moment increases. The maximum 
strength of the test piece was 15} foot-pounds, and it was twisted 
completely off at a total angle of torsion of 130 deg. The 
substance is thus shown to have little resilience. Yellow pine has 
much greater strength, stiffness, and resilience. The sap wood is 
equally stiff with the heart wood, but sooner passes its limit of 
elasticity. Spruce is less stiff than white pine even, but possesses 
ag sed —— and resilience, its moment of resistance reaching 
8 foot-pounds and twisting through a total angle of torsion of 
200 deg. Ash seems to be weaker and less tough than is generally 
supposed. Its most striking peculiarity is its very rapid loss of 
strength after passing its limit of elasticity. Black walnut is 
very stiff, strong, and resilient, and is but little inferior to oak. 
Its resisting moment reaches 35 a and one specimen 
attained a total angle of torsion of deg. Red cedar is stiff 
but brittle, and loses all power of resistance after twisting h 
an angle of 92 deg. A torsional moment of 20 foot-pounds only 
produced a total angle of torsion of 50deg. Spani y is 
very stiff and strong. It is deficient in ~~ and ‘ 
losing its power of resistance very rapidly after passing the limit 
of elasticity. White oak has less torsional strength than either 
good mahogany, locust, or 7 os is remarkable for its 
wonderful toughness. It passes its it of elasticity at 15 deg, 
unimpaired toa torsion of TOdeg. and yioldy completely at 258 deg. 
a 5 com; ly a ¥ 

eviden' this wood in igh 


Mill ‘ts are tly correct in holding 

poe yoo te ah c vo the highest “alumase tor 
ory a e te 

sional combined Peat stiffness and considerable 

resilience, Its moment of resistance to torsion reaches a 

of 58 foot-pounds, has stiffness than rf other 

wood on the list, and stands to hickory in strength ; it is also 

very resilient. 
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THE VIENNA EXHIBITION. 

Durine the last few days the engrossing topic of conver- 
sation in Vienna has been the crisis on the Bourse. The 
affair is from beginning to end essentially discreditable to 
almost every speculator concerned, but the events which 
have led up tc a financial catastrophe of rare magnitude 
scarcely fall within the scope of this journal as matter for 
consideration. We allude to the crisis at all only because it 
is commonly reported and believed in Vienna that the 
failures on the Bourse will be followed by enormous sales 
of house property, and the ceparture from Vienna of a 
numerous class who have done much to inflate prices in a 
hundred ways. Ifthe Viennese are right, prices will fall, 
lodgings of all kinds will become cheaper, hotel bills will 
no longer prove ruinous to any one not amillionaire, and 
the expected army of visitors to the Exhibition may yet 
arrive. For the present, we advise our readers to remain 
away from Vienna. The Exhibition will be at its best 
early in June, and June is not unfrequently pleasant 
enough in Vienna ; later on in the year storms of dust and 
suffocating heat render Vienna anything but a blissful 
abode to the unacclimatised stranger. In June, fine weather, 
moderate prices, and a complete Exhibition are promised. 
Let us hope that the promise may be fulfilled. 

In our impression for May the 9th we stated that the 
Exhibition would probably be complete in a fortnight, so far 
as the main body of the building 1s concerned. This pro- 
phecy has been fairly fulfilled. 1t is only in a few of the sec- 
tions, if we except France and America, that anything of im- 

rtance remains to be done. France is still a long way be- 
ftindhand, and the American section as yet shows little but 
a mass of packing-cases. It is to be regretted that certain 
charges of corruption brought against the members of the 
American Commission—principally in connection with a 
concession for the manufacture of soda-water in the build- 
ing—led to the suspension of the whole body. Gen. Van 
Buren was replaced after some delay by Col. Cannon; but 
this measure, sweeping as it was, does not appear to have 
given satisfaction, and a meeting of American exhibitors 
was held early last week, with the object of inducing the 
American Government to appoint no Commissioners of 
any kind, but to allow the exhibitors to manage their own 
affairs as they pleased. However complete the main build- 
ing may be, as concerns the annexes and pavilions of all 
kinds in the grounds the case is very different. Many of 
these have been scarcely begun. Not one is really finished 
if, perhaps, we except one of the “Montan” pavilions, 
devoted to the display of articles in iron and steel. In 
this will be found some wonderfu] productions—among 
others, a solid steel bar, about 6in. diameter and 32 metres, 
or nearly 105ft. long, forged from a single ingot of steel. 
This bar is intended for a pump r,and is exhibited 
by the Bochum Forge Company, Westphalia. The same 
company show a steel four-headed screw propeller weighing 
7 tons—a solid and admirable casting some 15ft. in 
diameter—and a steel steam cylinder for a 17-ton hammer, 
The cylinder weighs 7 tons, and has been partially bored 
out to show how sound and good the metal is. A large 
crank shaft, and a fine trophy of steel wheels, are also 
shown by the same company. Two of Herr Griisen’s steel 
breechloaders, of considerable power, keep guard over the 
screw propeller and the crank shaft. This pavilion is by 
no means to be passed over by those interested in steel 
and ironwork. Not far off Krupp has a fine pavilion, but 
for the present it is closed. Several large guns are under 
its roof, but nothing is in place or complete within it. 

In the Machinery Hall little or nothing has been done 
during the last few days. Nearly all the machines are in 

jlace, and the rails laid down for the use of the trucks 
etapa in exhibits are being boarded over by degrees. 
Most of the machines, except those of large dimensions, are 
covered with calico to keep off the dust. There has 
been considerable delay in getting any of the engines 
coupled to the boilers. Messrs. Sulzer, of Winterthur, 
however, started a fine engine on Monday, the 12th, and 
have run pretty regularly ever since. The engine in ques- 
tion is one of the best in the Exhibition, and as we shall 
illustrate it in an early impression we shall not describe it 
now. Messrs. Sulzer and the Reading Ironworks Com- 

any could both have started on the Ist of May if they had 
Pad steam ; but neither steam nor couplings were to be had. 
Serious complaints are made concerning the want of water, 
except in the rotunda, where there has been rather too 
ner The roof leaked seriously during the late rain 
storms ; the girders outside, from some cause not explained, 
acting as tanks, and storing up tons of water. On Wed- 
nesday, the 14th, a large number of men were at work on 
the roof, presumably making arrangements{for getting rid 
of the water in future. The painting on the outside is 
scored with red rust marks in many places, especially 
about the riveted seams. It could scarcely be believed that 
there are no hydrants within the building, and should a 
fire break out, its total destruction would be a work of very 
few hours. Measures are being taken, however, for the 
supply of more water, and the Fine Arts Court, opened for 
the first time on the 16th inst., is well furnished with 
hydrants, but no hose has yet been provided. 

The operations of the British Commissioners have been 
so satisfactory that it is with no small t that we enter 
our complaint against them on the score of the quality of 
the steam piping supplied. The exhibitors are not allowed 
to make the steam or water connections—all that is done 
by the workmen of the British Commission, and it is 


very badly done. The piping is of thin pepe art — good 


with riveted and brazed seams. The flanges are 
on, and the joints made with india-rubber—a worse job we 
never saw; and the special interposition of some beneficent 
enius will be needed to prevent a serious accident by the 
Caating of a Pipe or the coming off of a flange. 
It is impossible, under the circumstances, to attempt 


with success to describe minutely any class of 
exhibited at Vienna. We can do no more for the present 
than mention briefly those machines or exhibits which a 

pear most to deserve attention as we walk through ‘the 


machinery |is introduced between the leaders an 





hall. Few engineers who value dainty workmanship and 
good design will pass over the 80-horse power horizontal 
engine exhibited by G. A. Lessner, of St. Petersburg. 
The jacketted cylinder is with fluted ebony, and the 
effect is extremely good. e valve chests are in front of 
the cylinder, that is to say, on the crank side, and driven 
by two ing shafts concealed in the bed-plate. The ex- 
pansion is determined by a link motion worked by the 
governor, Habischt’s patent, which is very simple and 
elegant but not easily Sreesthed without drawings. 

Fiirst Salm’sche, Blansko, sends a fine pair of horizontal 
winding engines of about 100-horse power. These are not 
yet finished, but well advanced towards completion. They 
are fitted with a well-arranged steam brake and wrought 
iron drums. The steam is admitted and di by 
slide valves. Close beside these is another pair of winding 
engines all but finished. They are sent by the Prager 
Actien Maschinen Gesellschaft. This is also a horizontal 
double-cylinder engine, but fitted with poppet instead of 
slide valves. Sig] has completed and started for the first 
time on Saturday, the 17th, a well-finished pair of light 
condensing engines, so that a good deal of machinery may 
be kept in motion if the exhibitors think fit, which they 
apparently do not. One of the finest displays of cotton 
machinery in the hall is by Reiter, of Winterthur; but it is 
all under covers instead of being in motion. 

Near the middle of the length of the hall is a large steam 
hammer, apparently of about 15 tons, by Thamp-Markische 
Maschinenbau, Anstatt, Westphalia. It is a good piece of 
work, in which steel or wrought iron plate has been freely 
used. Close by stand some beautiful heavy rolls from the 
Royal Iron Works, Westphalia. We have seldom seen 
anything to equal the finish of these rolls, which are, to 
judge by ap ces, of admirable metal. Messrs. Klein, 
of Dalbrusch, Prussia, also show some excellent rolls, 
almost on the same platform, and a steam hammer. 

The show of machine tools promises to be fair, if not very 
extensive. Messrs. Sharp, Stewart, and Co., Manchester, 
exhibit a few tools of excellent quality. The largest dis- 
play, however, of the kind is made by the Chemnitz Tool 
Factory (better known as Zimmerman’s). Among the 
most noteworthy of these tools are a fine machine for 
shaping and me J the — wy ng A bevel wheels, : large 
face-plate lathe, suitable for turning up tires of great 
Geutdient ta, a heavy shaving moe bn and a good 
double tire lathe. 

As it is impossible, for the reasons we have stated, to 
follow any regular order in noticing the existing condition 
and aspect of the Vienna Machinery Hall, we shall not 
apologise for jumping from heavy tools ge hardly 
less necessary to the mechanical engineer, though infinitely 
smaller. Messrs. Schiifter and Budenberg have a large and 
complete “ stand,” which will well repay a visit—gu of 
all kinds, and well-finished boiler fittings without end do not 
make up all that is to be seen. There is an array of 
Buss’s governors, already illustrated in our pages. These 
governors appear to be growing in favour on the Continent, 
as they deserve to do, and they are to be found fitted to 
several engines in the Exhibition. We also noticed a ver 
finely finished Rechad’s indicator, which is furnished wit 
almost every imaginable a) eo which can add to con- 
venience in use. We would suggest to Messrs. Schiiffer 
and Budenberg the advisability of including in the same 
case a planimeter to measure the di when taken. 

We have —— abstained for the present from 
noticiug any of the numerous railway carriages exhibited. 
A breakdown van, however, exhibited by Messrs. Zyphen 
and Charlier, Deutz, may well receive a passing word here. 
It is a large truck, fitted at one end with a Fairbairn bent 
box girder crane, occupying about half the truck; the 
other half is taken up os kind of house, presumably 
for the use of the workmen employed in clearing the line. 
The idea involved is very good, and the whole apparatus 
or machine is well got up, and capable of doing good 
service. 

An old idea, patented long ago by a gentleman in the 
Orwell Works, Ipswich, appears in the shape 
and boiler of the same — class exhibited by Wolf, of 
Magdeburg. The fire-box and tubes can be withdrawn 
from the ‘boiler by unscrewing bolts on the front plate, 
which is made tight by an indiarubber ring. The engine 
on top of the boiler is well finished, but the design is not 
very excellent, and the proportions are very heavy. 

It would seem that there is never to be an end to the 
arrival of locomotives ; they still come in at the rate of 
about one per day. One of the most important additions 
made to this class of machinery is a finely finished express 
engine built at a the Great Central Railway of 
Belgium, This engine four coupled drivers 7ft. 4in. in 
diameter. The fire-box is very long, and has an inclined 
grate, with the back end over the trailing axle. The trail- 
ing drivers, covered by two casings, reach nearly to the 
back end of the foot-plate. The leading wheels are of 
large diameter, and placed well forward; the outside 
cylinders are fixed, as in Crampton’s engines, between the 
leading and driving wheels, the connecting rods laying 
hold of a crank pin in the trailing wheel; the valve gear is 
of the Waéschut’s type, and is double—that is to say, the 
cylinders are fitted with expansion, in addition to the 
main slides—and there are thus two links to each engine. 
The suspension rocking shafts run across the top of the 
fire-box, which is flat; the frames are inside. A good deal 
of brass has been used in covering the cylinders and steam 
dome. The engine is beautifully finished, the prevailin 
colour being a very rich dark slate or mauve gray, and al 


the link- &c., are elegantly shaped, the curves being 
and harmonious. 

Near the eastern end of the Machinery in the 

Russian section, a well-made heavy locomotive been 


exhibited during the last week. is engine has outside 
cylinders and six coupled 4ft. wheels; the frames are 
extremely light f the wheels wed pes. of ~ 
manufacture, and very well finished; a com tory lever 

4 trailers; the 


link motion — enson’s— is inside; the cylinders 


are level; the boiler is flush, and the fittings on the 
foot-plate well arranged. 


The engine is accompanied 





of an engine | a} 


by a heavy six-wheeled tender, arranged for carrying 
wood or lignite. 

Sig] has recently added to his already numerous exhi- 
bits a heavy engine for the Hungarian State Railway. It 
has eight on ed wheels fitted with Hall’s patent flap 
cranks, a sketch of which appeared in our last impression. 
The wheels are about 3ft. 9in. diameter. The two central 
pairs of wheels are fitted with a compensatory lever, con- 
sisting of two — of wrought iron with the spring 
between, very similar to the arrangement used in the 
South-Eastern engines working the Greenwich traffic. The 
frames are inside and very heavy ; the’valve gear, also 
inside, is of the Stephenson pattern. This is a very favour- 
able example of a first-class goods engine for exceptionally 
heavy traf. , 

On Saturday an engine and tender, for one of the Polish 
lines we believe, was being brought in ; but as it was not 
uncased we are unable to do more than state that it appears 
to be a heavy locomotive of fair design. An engine from 
one of the Italian railways has also been added to the Ex- 
hibition ; but of this we can at present say nothing for a 
similar reason. 

Of narrow gauge engines there are very few. A Fairlie 
engine for the 3ft. Gin. gauge has been expected for some 
time, but it had not put in an appearance up to Saturday 
last. Messrs. Fox, Walker, and Co., and Mr. Hughes,’ of 
Loughborough, have sent two small engines, but they are 
not yet finished or in place, so we cannot speak of them. 
Krauss has a very nice little four-wheeled engine—wheels 
2ft. 9in. diameter—for a 2ft. 7in. gauge. The frames are 
inside; the tank is between them, and the boiler is carried 
very high over the tank. The valve gear is outside, over- 
hung. The prettiest little locomotive in the Exhibition is 
one made at the Carlsruhe Machine Factory. It is 2ft. 7in. 
gauge, with side tanks and 2ft. 6in. wheels. The valve 
gear is Stephenson’s, outside. The frames are inside. 

As locomotives are being continually added to the 
Machinery Hall, and no one appears to know how many 
more are coming, we cannot say that our general notice of 
this class of machinery is complete. It includes, however, 
al] the locomotives in the building up to Saturday last, 
except those exhibited by Mr. Haswell, of which we re- 
serve our notice until we are able to place drawings, which 
will exemplify certain novel and excellent features in their 
construction, before our readers, which we shall do in an 
early impression. 

Taken as a whole, the locomotives exhibited at Vienna 
constitute probably the finest collection of machines of the 
kind ever exhibited, and we can assure English locomotive 
superintendents and builders that they will be amply 
repaid the cost and trouble of a journey to Vienna by an 
inspection of the locomotives alone. We shall do all that 
engraving can do to illustrate their peculiarities and 
characteristics, but the very best drawings can hardly give 
an adequate idea of a machine, and they can certainly 
convey no idea whatever as to the merits and demerits of 
workmanship and materials. 





CHEMICAL SOCIETY. 
Thursday, 15th May, 1873. 
Dr. ODLING, F.R.S., in the Chair. 


THE names of the visitors having been announced, and the 
minutes of the previous meeting read and confirmed, Messrs, R. 
J. Deeley, J. H. Baldock, and H. Tylston Hodgson were formally 
admitted Fellows of the Society. The names of Messrs. Archibald 
Kitchin, James Emerson Reynolds, Robert Wild, and Walter 
Odling, were read for the first time; for the third time, Messrs. 
William H. Greenwood and Walter Hills, who were balloted for 
and duly elected. 

The ident then called on Dr. Armstrong to deliver his 
lecture on ‘‘ Isomerism.” 

The Lecturer, after noticing the comparatively broad signification 
formerly attached to the term isomeric as canted indifferently to 
all bodies having the same percentage composition, proceeded to 
define the terms “‘ polymeric,” ‘‘ metameric,” and “isomeric,” as 
now generally accepted, citing the four butylic alcohols and the 
three dioxybenzenes in illustration of isomerism, and allylic 
cohol, propionic aldehyde, propylene oxide, and acetone as exam- 
ples of ic p ds, stating, however, that metamerism 
and isomerism are closely allied phenomena, and that in many 
instances the one merges almost insensibly into the other. 
Isomerism is generally regarded as caused by a different arrange- 
ment of the same radicals, thus, by the action of chlorine on pro- 
pane, two monochloropropanes are simultaneously produced, one 





2 
represented by the expression A the other rf CHCL The 

3 CH; 
chlorine atom in these two compounds occupying different posi- 
tions relatively to the carbon atoms, and from each of these 
derivatives, by the action of various reagents, other isomeric 
subst may btained, the mutual saudions of which may 
be similarly explained. 

Again, benzene, as far as we know, does not form isomeric 
monoderivatives, and is circumstance, taken in conjunction 
with its forming additive compounds with the monad elements, 
induced Kekulé to represent it by the symbol in which as the 
carbon and hy m atoms are symmetrically Ca, 

ould expect to obtainonly one of | 

each of the mono-substitution derivatives. Of 
disubstitution compounds, however, three iso- | . 
meric forms are known, and these are symbolised [ S 
igning to the radicals different relative posi- : 
tions; for example, the three dioxybenzenes—I, Hydroquinone; 
II, pyrocatechin; and III. resorcin, would be represented thus :— 





hc 


Heo —o | 








HC =COH HC =COH HC =COH 
/ \ / \ / \ 
THe COH He CH MLHC CH 
\ 4 4 
HC—CH HC—COH HOC —HC 
Met ic ds, on the other hand, may be represented 
as built up of different radicals, for cxample — 
on, CH; Cc CHe 
CHs CH bo co CH 
COH CHe CH; CHe (OH) 
ionic lene Allylic 


ald outda. Acetone. a L 
This is apparently a satisfactory explanation of the phenomena 


in question, and has, no doubt, tly forwarded experimental 
research; but still there are many existing which it is difficult 
to reconcile with this hypothesis of position. For , when 


ethyl iodide acts on argentic nitrite, it would be 





argentic iodide and ethylic nitriteN™{(%, 47) would be 
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formed, There is, however, ened produced an isomeric 
compound, nitroethane Nv 4 O Again, Linnemann has found 


2 th; 
that the decomposition of th: nitrite of the propylamine prepared 
frem normal propylic alc hol does not yield propylic alcohol, as 
might be expected, but isopropylic alcohol, and by treating 
normal butylic alcohol in; 1 similar way it may be converted into 
isobutylic alcohol, and this in turn into the tertiary alcohol. 


OH, CH, CH, CH(CH;) C(CH;‘OH 
CH, CH'OH J) OH, CH:‘OH 

CH, ‘OH (CH, CH, 

Propylic I lic “Bulytic Isobutylio ‘Tertiary buty 
ropylic Isopropylic ic sobutylic i uty- 
alcohol, alcohol. alcohol. Sele. lic alcohol. 


The assumption that these results are the co: uence of inter- 
molecular change appears to be improbable, and they cannot be 
readily accounted for in any other way which shall be in accor- 
dance with the position theory. These anomalous reactions, how- 
ever, and others of asimilar nature, are capable of explanation on 
the assumption that different amounts of force have been expended 
in the formation of the isomeric compounds; in other words, 
isomerides and metamerides are bodies possessed of different 
potential energies. This view is borne out by the fact that in the 
few instances in which the heat of combustion of isomeric organic 
compounds has been determined they give different results, as is 
the case with the metameric compounds ethylic acetate and butyric 
acid. This hypothesis is, at all events, capable of experimental 
investigation and of numerical expression, which is not the case 
with the position theory. At present, however, we possess no 
experimental data to enable us to state which members of any 
series have the lowest and which the highest potentialenergy, but 
it is probable that the so-called normal primary members of the 
fatty series possess the lowest potential energy, and are relatively 
the most stable, since Berthelot has pointed out that of two meta- 
meric compounds, that which has the lowest boiling point and 
density furnishes the most heat on combustion. Of aromatic 
compounds, one would be inclined by analogy to regard the mem- 
bers of the terephthalic series as the compounds of lowest potential 
energy, and those of the phthalic series the highest, 

The author concluded his comprehensive lecture by some remarks 
on the relation between the melting points of various isomeric 
members of the aromatic series, and of groups of their haloid 
derivatives, 

The President, in alluding to the deep interest with which he 
had listened to Dr. Armstrong’s discourse on this complex subject, 
said that the investigation of the potential energy of organic 
compounds commended itself to chemists, as —_— a key to the 
interpretation of the jy of isomerism. The present way of 
regarding this, as caused by the different grouping of radicals and 
molecules, must be considered as merely provisional, and simply 
useful as enabling us to co-ordinate facts, In respect to the inter- 
nal transference of molecules or atoms in organic substances, it 
was not a new subject ; the conversion of ammonium cyanate into 
urea, and the reconversion of urea into ammonium cyanate, had 
never been held to contravene the opinion that this substance 
contained different radicals. There could be no doubt that the 
physical properties of the various derivatives of benzene afforded 
great assistance in their classification, and as the transformation 
of these compounds is always accompanied by evolution or absorp- 
tion of heat, the determination of the amount of heat developed 
by their combustion would be an important element in ascertaining 
their relation to one another. 

Dr. Wright said that, in listening to the able address given by 
the lecturer, he was glad to hear that he did not consider matter 
to be made up of indivisible particles or atoms, for we should 
carefully distinguish between de use of symbols to express facts 
and the employment of them to signify the nature of the body. 
He might mention that there was another symbolic expression for 
benzol besides Kekulé’s—namely, the following arranged in space 
1 2 6 inawedge-shaped form, and having the C’s numbered 
© —C—C 6 and 5 joined to 1 and 4 respectively, but for his 
1 1 1 part he failed to see howisomerism could be explained 
C—C— C by a difference in the position of the atoms, since 
+ 3 5 these particles or atoms must be continually moving 
about amongst themselves, He would propose to substitute for 
the term molecule the word ‘*metropneum,” to express the unit 
of volume of one gramme of hydrogen under given conditions of 
temperature and pressure, and the term ‘‘ metrogram” for the 
concrete weight in grammes of a proportion of any given element. 

Dr. Mills observed that it was now eight years since he had 
communicated to the Philosophical Magazine what he believed 
was the first dynamical theory that had been advanced in explana- 
tion of this subject—one parallel to that proposed by Dr. 
Armstrong. For instance, in the formation of roseo chloride of 
cobalt the action must take place at a low temperature ; and if we 
heat this, it becomes converted into the purpureo chloride of cobalt, 
isomeric with the first. He considered that the second compound 
had been formed from the first by a further expenditure of energy, 
and that when the operation was reversed this energy would again 
be developed. The three nitrobenzoic acids he of investigated 
afforded another example, the first one, melting at 127 deg., when 
heated, or by the continued action of nitric acid becomes converted 
into one melting at 136 deg. , and thisagain intoone melting at 140 deg. 
He believed that determinations of the heat developed by the 
combustion of organic compounds, would profit but little for the 
solution of the question, there being no fixed starting point by 
which to compare the results, A far more important thing would 
be the determination of the real units of mass, that is the weights 
of bodies which perform a unit of work. He had done this for 
eight nitrates, and many would be surprised to hear that with 
respect to potassium and sodium the unit of work performed was 
the same. 

Dr. Debus, after having asked Dr. Mills some questions as to the 
unit of mass and unit of work, urged as an objection to Dr. Arm- 
strong’s remarks on the difference of potential energy of isomeric 
substances, that this did not satisfactorily explain why the mutual 
action of silver cyanide and ethylic iodide yielded two isomeric 
substances at the same time. 

Professor Heaton observed that several examples of change 
occurred in mineral chemistry, as for example, in mercury iodide, 
and sulphide, and in antimony sulphide. The change from one 
to another of their metameric or isomeric forms was accompanied 
by'absorption, or evolution of heat, and were not usually explained 
by chemists on the supposition of a difference in position of the 
atoms. 

Sir Benjamin Brodie said that the lecturer had not given them a 
cut and dried theory, but had suggested the investigation of a 
class of facts which vary with the isomeric forms of compounds, 
namely, their thermal properties. He thought this, in contradis- 
tinction to the theory about the arrangement of atoms, was likely 
to prove far more profitable as it would establish facts, and we had 
no fact to show that certain arrangements of letters represented 
certain arrangements of atoms. The present theory of isomerism 
was founded on our ignorance and not on our knowledge—on what 
we do not know rather than on what we know; as only three 
diderivatives of benzene have yet been obtained, it is luded 
that only three can exist, and a theory is founded on this and 
similar suppositions. He believed the views of Dr. Armstrong 
would lead to something much more tangible. 

Professor Clifford remarked that, speaking from the purely 
mechanical side of the question, the ditference between potential 
energy and kinetic energy was, that the former was regarded as 
the energy of position, the latter as the energy of motion, and as 
in the case foes us there was no argument to show that it was 

urely an energy of position, the term potential energy would be 
incorrect— he thought it would be better to use the general term 
energy. In the theory of magnetic induction we conceived a 
system of small magnets surrounded by currents; such a free 
system of magnets moving in space would be stable and might be 
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co isidered as analogous to the molecular system of an «.rganic 
compound. Now, suppose two magnets vibrating in stabl.. equi- 
lit-rium, with the north pole of the one directed to the south pole 
of the other, if we iuiboiane a third magnet the relation of the 
two first will be altered. In a similar manner, if a radical be in- 
troduced into a given compound, the bonds which unite the atoms 
are not the same as when the radical is in a different compound. 

Dr. Armstrong in replying, said he was inclined to regard 
fo-mulz as merely symbolical representations of facts; he did not 
believe, for instance, that ethane contained the radical methane, 
but that the compound was homogeneous. The graphic formula 
for benzene, alluded to by Dr. Wright, he thought decided} 


ex hibit so clearly the formation of the additive derivatives; a 
the motion amongst the atoms of a compound was no valid objec- 
tien to the position theory, as the atoms were supposed to vibrate 
within certain definite limits. With regard to Dr. Mill’s researches 
on. the three nitro benzoic acids, it is possible that the substances 
examined were mixtures, as at the time the experiments were made 
the great difficulty there frequently is in separating and purifying 
closely allied organic compounds, was not appreciated; many 
instances of this are known. 

The President having proposed a vote of thanks to the lecturer 
for his able discourse, the meeting adjourned until Thursday, the 
5th June, when papers will be read on ‘*‘ The Dioxides of Calcium 
and Barium,” by Sir John Conray, 3; andon “‘ Iodine-Mono- 
Chloride,” by Mr. J.B, Hannay. A new Ozone Generator will also 
be exhibited by Mr, Wills. 
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THE engravings shown annexed represent details of the above 
engines, which we have already partially described. Wecommence 
with the —e of the cylinder, which is the annular kind ; 
the small cylinder is fixed to the front end of the large a 
by a flange, bolts, and nuts, The steam ports for both cylinders 
are cast concentrally, and arranged for one valve, as shown, con- 
nected to the link motion, which is the double bar link, swung in 
the centre by two side . Referring next to the pistons, which 
are shown in seational plan and elevation. The rings are acted on 
; which cause the annular ring to clip the exterior of 
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cylinder, or 
The following are : 
power collectively, 350; actual aca ops indicated, 1540; dia- 
meter of cylinders, inner, 27in., outer, ; length of stroke, 2ft.; 
width of exhaust steam ports in cylinders, 635 i 
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| of exhaust steam ports in valve, Sjin.; width of supply ports in 
| cylinders, 4in. and 2in.; width of supply ports in valve, Sin. ; 
width of small bar in cylinders, 1}in.; width of large bar in 
cylinder, 44in.; length of steam ports, 2ft. 6in.; outside lap of 





valve, 1yz1n.; half travel of valve, 3gin.; width of steam Ce | 
caused by valve, lpjin.; diameter of valve rod, 3}in.; length o 
link between centres of eccentric rods, lft. 6in.; thickness of 
cylinders, inner, 1jin., outer, ygin.s diameter of piston rods, 
inner cylinder (1), 3fin., outer (2), 4gin. 





SouTrH KENSINGTON MusEuM.— Visitors during the week ending 
17th May, 1873 :—On Monday, Suestey, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9743 ; Naval and aon 

y ; on Wednesday, Thursday, and Friday, admission 
6d. treme 16 ase. Sl 6 px, Masons, $808; Naval and otbee 
collections, 3 total, a) corresponding week 
irom the opening of the Museum, 





f » 12,905; total 
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15, 45, 7C, 96, 80, 64, and 20, giving the America 50 per cent. | 
more amidship section, increase from stem to first quarter 10 per | 
cent. less, and first to second quarter nearly 400 a cent, more. | 
The Am»rica is 96ft. long from sternpost to bow, but loses 6ft. in 
rake of stem. The drawing is but for comparison, as I think 
greater speed would be obtained with less displacement. But I | 
do no’, think mere speed would be the chief advantage of the | 
lines. The even buoyancy throughout the length, the small lon- 
gitv.dinal and dead lateral resistance, the clear run to rudder and 
seew, of which, and on an even keel, the greater part would be 
a almost virgin or undiverted water ; the deep keel and varyi 
sections, theoretically should have the following advantages, and | 
indeed many of them, especially the steering, rolling, and pitch- | 
ing, have been more or less proved by experiment. That great | 
beam and stability can be had not only with fine lines and small 
resistance, but with very easy rolling ; that finer lines can be had | 
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broad after parts but skimming the surface. Fig. 3 is a sketch 


for a sailing yacht scale ,;in. to the foot, 50ft. long overall, 14ft. ex- 
treme beam, 94 “eg ent toload line given, and animmersed 
midship section of square feet less than a centre boarders, 


For her size she is intended to be very fast in any wind or weather. 
To the metal keel shown in the lines, a a, more can be added if the 
boat be strong enough. It will be found necessary to have the 
weights rather forward to compensate for the greater weight of 
boat above water aft, for the lean bow is very buoyant, and her ten- 
dency will be that of the duck’s to sit by the stern. I have given 
the drawing a straight stem, but if rake be preferred the weight can 
very well be carried, and perhaps the resistance forward would be 
somewhat diminished. I think 4ft. draught will be found to make 
her weatherly enough, and it will leave her speed in free and fair 
winds. Fig. 4is a pleasure steam launch 50ft. and 9ft. extreme 
length and og and 3}ft. draught at screw ; displacement over 
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with less length, and ter length with better , for a 
vessel would at once hold a better course, would be less deviated 
from it by wind or sea, and yet more readily obey her rudder. 
Less draught would be needed to hold a vessel to wind, though 
greater draught could be had with less resistance. The sharp 
buoyant ends at once less leave and less sink into the seas, to 
which, whether following or meeting the vessel, the freest passage 
by or under it would be afforded. For cargo vessels the system 
would have the advantageous i ~~ of drawing, compara- 
tively, more without cargo and less with it, owing to the fine 
lines below and great reserve of buoyancy above; in these of 
course the incline of floor from stem to stern wo as a rule be 

ent must 
than in the 


at variance as the lines are with the usual ones, to me 
ut nature in water fowl, their necks arched back and 
dling at ease, but at speed their necks and 

and immersed, and their 


less, for on a given length fine lines and great displacem 
Rong ic, though I believe less so in this system 
other. 

St 1: 
they seem 
weights aft when 
fore bodies stretched forward, sharpened, 
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7 tons, and midship section 7 square feet. She is designed for 
great speed, but te stand some sea if caught in it. Fig. 5 is of the 
same ae (50ft.) as the river steam yacht Miranda, mentioned 
in THE Encrnger of 19th April last, as attaining the extraordinary 

of 18} statute miles an hour. Judging from the drawing 
therein given, I think that the lines in 5 are of the finest; 
the midship section 4 ary feet, will not be half the Miranda’s, 
and that the speed should be greater with the same power, or the 
same with less power. The draught is certainly 9in. more for- 
ward, but the second water line will show how very fine a line of 
the boat is before the greater part of the screw, without having 


half of this lower than the bow, as in the Miranda, The displace- 
ment is considerably tons in fresh water—and therefore 
sore ight of machinery. pd Tan 
screw steamer " 

ag her short ) wig 


with a v4 
ment (650 tons) I mm 10ft. 
Banton 19 agar fn an the ne ay on fort 
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boat. Fig. 8 is the body plan to load line of an 
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or broadside; 320ft. long, 83ft. beam, and 24in, draught, against 
300ft., 56ft., and 26ft. in the Bellerophon. The displacement is 
the same, but the midship section being but 900 against 1160 
square feet, the deflecting sides being as impenetrable with less 
armour, and the beam requiring less freeboard ; the saving in 
weights of machinery, coal, &c., should raise her 6in. to Ift., 
especially if, as I expect, the lines are finer. The application of 
the weight saved would of course te greatly increase power, 
armour, or armament. The shallow after sections do not leave 
much depth for machinery, but this I presume could be adapted to 
the vessel, if not the mountain must come to Mahomet, but it 
would be a pity to take from the fine run to screw and rudder. 
The lowest line in the drawing is presumed to be the midship 
section of the Bellerophon. The numbers are eights from the 
stem. Fig. 9 is a comparison to deep load line with the Peninsular 
and Oriental steamship Nubia, say 300ft. at water line, 39ft. 
beam, and 18ft. draught, against 320ft. over all, 39ft. and 19ft. in 
that vessel, this being an attempt to get the displacement, without 
increasing the beam or draught, at a sacrifice however of fineness 
in the en The midship section is 360 against 530 square feet. 
Sections 2 to 6 all increase about 360 square feet, though run and 
ae go on in them all. 

I have protected the design, but that this may be no hindrance, 
I leave, until the 30th June next, all to try any of the plans given 
who may wish to do so on payment of the smallest nominal 
royalty that will not invalidate my right. It must be borne in 
mind that the motive power must be rather larger, and the screw 
of larger diameter, than usual in proportion to the midship section, 
on account of the increase in the ends, but it will be found to need 
less in proportion to the displacement. Vessels should be down 
to their lines forward to prevent any after drag, and, if lines are 
very straight, hollow entry on the uppermost water line. The 
stems present considerable area, and should be brought to the 
sharpest convenient edge. 

I must ask indulgence for the drawings, as Iam no draughts- 
man, and have but picked up something to explain my ideas. 
Figs. 7, 8, and 9 are comparisons only, and are not intended for 
plans. EDWARD JACKSON. 
Manila, Philippine Islands, 8th September, 1872. 





LINING CONVERTERS, 


Str,—I thank you for the notice which you have taken in THE 
ENGINEER of the 9th inst., of my last communication ; nothing 
could have been further from my desire than to charge you with 
any designed inaccuracy. 

Permit me, however, now to remark that you have drawn an 
erroneous deduction with regard to my not having intended that 
the lining or fettling should waste in the converter or other kind 
of furnace, having seen the effect produced by its melting of con- 
siderably adding to the yield (114 per cent.) ; as early as i861 and 
onwards, the value of its melting was fully appreciated by me, 
as you can understand by the very expression which I use in 
my specification, viz., “‘ melted in the furnace of whatever form 
or construction,” and e i I define converting, puddling, and 
re-heating furnaces, for until the fettling or lining has arrived at 
the molten stage it is not in a condition to yield up its oxides 
and so to cause the outcome from the furnace to be in excess 
of the ingoing charge of metal, and which gain in product 
is testified to by Mr. Braithwaite in his report (1861), on the 
first and original experimental rotary puddling machine, and has 
been confirmed by practice in all revolving furnaces lined with iron 
ore and metallic iron oxides (my fettling materials), whether used 
by Danks, Spencer, Siemens, Crampton, or any one else, since in 
1868 I pon that “iron cinder, or scale, or titanic iron ore, or 
such like fire-resisting material, must be melted in the furnace, &c., 


&e. ” 

I am lacently self. gh further to assert that by 
the use of these very materials all subsequent success in lining and 
fettling a rotary puddling furnace has been achieved. 

claim that the application of “‘ my fire-withstanding 
materials,” as seommmnended tar Greener and Ellis, for the bottoms 
of reverberatory furnaces for several operations in the manufacture 
of malleable iron, causes the accession of weight in the yield of 
which they boast, and accounts for the economy which they cite 
as the merit of the fettling of iron cinder, iron scale, and iron ore; 
and which I again proclaim to be identical with the materials in- 
dicated in my patent of 1868, and which is still in ferce, 

WitiiaM Yates, 
24, Duke-street, Westminster, 8. W., 14th May, 1573. 
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OVERLOADING OF STEAMERS. 


¥ Srr,—In your issue of the Sth I notice a paper “‘On the Over- 
loading of Steamers,” by Mr. J. Wigham Richardson, which is well 
worthy of consideration. Whatever may be the opinion of engineers 
and shipbuilders as to the best means to be adopted to check 
overloading, it isa notorious fact that a very great proportion of 
the screw steamers hailing from our ports are so deeply sunk in 
the water by cargo that it is almost a dead certainty, if bad 
weather occurs, they goto the bottom. Whether it is owing tothe 
narrowness, combined with the great length, or the arrangement 
of the deck, which renders such vessels so peculiarly and fatally 
liable to succumb to the elements, it is not for me to decide ; 
having fer many years given the matter serious attention, I have 
come to the conclusion that the loss of life and property through 
overloading has become so wide spread and disastrous, that if 
Plimsoll does not succeed in carrying his present er ge 
framed bill, the voice of public opinion will rise to such a pi 

as to compel the ing of a more stringent measure, I will refer 
te a few cases which have come under my own observation, but 
in doing so must be excused from mentioning names of owners, 
ships, and ports, for the simple reason that one must avoid being 
attacked as Mr. Plimsoll i tend to be, with actions at law, 
with the view of trying to shut his mouth from giving full details. 
A few years ago a steamer was laden with a cargo which sunk 
her within Sin. or 9in. of the deck. The crew refused to go 
and left the ship. Another crew was, however, obtained. 
Shortly after the steamer put to sea a gale sprang up. The 
steamer and crew were never more heard of. That same 
winter day another steamer deeply laden left another port 
not far t—she met the same fate. I recollect the 
circumstance of a screw steamer having one Saturday evening 
left a port in the North of England—she was deeply laden 


with cargo, and had also about forty passengers on The 
weather was stormy, and the steamer, with her gers and 


crew, went to the bottom. That same 
tide, a Jersey smack, laden with potatoes, left the port of Dunbar 
for London—she was overtaken y the same storm. In i 

to the owner of the cargo on the Monday, when the sea was very 
high and the wind raging, I asked him what he thought would be 
the fate of the smack during such fearful weather? He replied 
with the greatest amount of composure, ‘‘The captain would 
snug his ship when the came on, and lay her head off to sea 
under She will, he said, be riding it now like a duck. 
We'll have word of the smack within three days after the gale 
takes off.” It turned out precisely as he anticipated. The Jersey 
smack reached London all safe, while the screw steamer had gone 
to the bottom, When the captain and his smack returned to 
Dunbar to load another cargo I asked him as to the perils of the 
voyage ; the Salt took the matter quite easy. He said when it 
came on to blow hard he snugged the ship and kept her head off 
to sea—she rode easy, and when the gale took off he run his 
passage. Not many months ago I saw a screw steamer at one of 
oo ens she had just returned from making her first voyage, 
and I found on inquiry she had been laden within six inches of her 
deck. The sea had never been off her decks duringthe whole passage 
across the North Sea, and, as the mate expressed it, she-was just a 
‘half tide rock.” I know of a steamer regularly a carry- 
ing cargoes of pig iron. She has a hold 15ft. deep, and when laden 
she is sent to sea with only Gin. of a side. I know of another 


ight, and with the same 
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steamer which left a port in the North, laden with coals with 
several inches of water upon her deck, and after burning coals for 
her furnaces, betwixt her port of landing and discharging at 
London, when she came into the fresh water of London river the 
crew were actually trampling some of their dirty clothing amongst 
the water on the deck. I know of a steamer (a new t) that 
sailed from Spain with a cargo of ore, and she only gave 5in. of 
aside. I asked the captain what he would have done if it had 
come to blow. His reply was, ‘‘ We would all to a certainty have 
gone to the bottom.” Were it not to take up too much of your 
valuable space, I could go on enumerating many other cases of 
steamers which have been and are daily overladen, and will, I am 
confident, continue to be so unless prevented by the Government. 
Mr. Plimsoll has not stated one-half of the evil. There are lots of 
coffin screws built by certain builders for brokers, mere shells, 
painted and finished oy to look well, but not fit to go to 
sea. They have neither strength, nor are they constructed with a 
view to give a sufficient freeboard. It is quite true there are 
very many — shipbuilders in Britain who will not 
put a single ship out of their hands, but there are, 
alas, many who are prepared to “‘make you a ship” or 
“build you a ship” (such is the common phrase), and 
there are shipowners who prefer the cheap, regardless of 
sea-going qualities. What may be the true remedy for all these 
great evils, independent of a compulsory freeboard as advocated 
‘ ey, Plimsoll and others, I will not venture to say, but every right- 
thinking man will agree in saying the evil is one too terrible to be 
much longer overlooked, and delay in interfering to be culpable 
negligence. The present prof ly philanthropic opposition by 
shipowners, and the old argument of “confiscation,” vested 
interests, &c., too plainly indicate that the truth has come out at 
last, and the evil must be cured by a speedy and firm interference, 
on the part of the community, through the Government. 
Wma. Bropig, Engineer and Shipowner. 
Dunbar, May 15, 1873. 





SOCIAL ENGINEERING CONSIDERED AS A SOURCE OF 
PROFIT. 

Sir,—The utilisation of residues poe wasted has proved 4 
a source of large income within the past fifty years in many a 
branch of industrial enterprise, so that experience has proved 
it may be accepted as an axiom that wherever there is great 
waste of valuable products, there is also a source of large income 
to the person or persons who may first devise plans which will 
work in practice so that the said waste be prevented. As it is 
a fact that most of the heat from household fires, which ought to 
be applied to useful home purposes, escapes up the chimney, it 
follows that the economising of this heat may be made a source of 
profit to somebody, and the chief object of this letter is to raise 
the question whether some sound public panies, with respect 
able directors and plenty of capital to begin with, could not 
transform the waste heat of household fires into a perfect gold 
mine of annual income. 

A reasonable objection is that if the heat could be utilised 
profitably every householder who throws away the waste product 
may object to fall in with any plans proposed to him by a public 
company. But if the company says to the householder, ‘‘ You 
shall expend nothing, but gain £ a yearif you give us facili- 
ties for carrying out our plans, and permit us to receive the 
rest of the amount saved,” it is clear there will be little opposition 
on the part of the tenant. On the contrary, the company is 
sure to have plenty of work to do, for all the householders who 
dwell in cities will welcome them with open arms on the proposed 
terms, 

The most direct and useful purpose to which the waste heat from 
ordinary grates can be applied is probably that of warming the 
room or house, so that the tenant may be able to use a smaller 
grate to obtain the same amount of heat as before; or, if he does 
not use a smaller grate, he may feed the original grate with half 
the quantity of coal. Every scientific man knows that a few very 
slight alterations in existing grates will promote considerable 
economy of fuel; but it might take a week of. inquiry and thought 
before he saw the simplest and most efficacious way of stopping 
the waste going on in his own house. But the vast majority of 
householders are not scientific men. Even if a plan were proposed 
to them, and they were made to understand it, perhaps not fifty 
men in London would make any alteration in their household 
grates. Many would not care to incur temporary expenditure for 
the sake of permanent gain; others would not care to spend money 
on their landlord’s tenement; others again care little for the 
increased expenditure they incur by the present waste of coal; in 
short, every practical man can see that nothing can 
expected from individual effort. Were there any desire to put 
forth such effort, the scientific world has issued no authoritative 
report for the guidance of the public on the best method of 
warming houses, although, apart from the social value of such a 
report, it would tend to ise th b upon which so 
much of the permanent strength of this nation depends, namely, 

The Legislature might do something, especially if it enacted 
a few general laws to apply to the construction of all new 
dwellings, the ignorance of builders on all points connected with 
the warming, ventilation, and drainage of houses, being painfully 
visible in nearly every home. Nearly every scientific man can 
— out a dozen or two instances among the richer classes of 
ever, weak health, and sometimes death, caused chiefly by the 
ignorance of builders of houses, and secondarily by the ignorance 
of the dwellers therein, which have come under his personal 
observation, The same causes operating in poorer districts send 
thousands of Britons annually to the churchyard, as everybody 
knows. 

The quickest way of getting any plan put into practice in Great 
Britain is to make it pay. Directly a Briton discovers anything 
that pays, he holds on to it like grim death, and makes it one of 
the first articles of his religion. Whatever does not pay is wicked. 
As a general rule when gain is made in one direction there is loss 
somewhere else. In the present case, if public companies, and 
landlords, and householders make profits by the utilisation of 
waste heat, or, in other words, by the saving of fuel, it is clear 
that the cash is drawn indirectly from the pockets of coalowners 
and coal merchants; but after recent experience the money- 
grubbing British public will have no objection to see those sections 
of the body politic go to commercial perdition. 

A company, then, which wishes to make our present scheme 

ay, should be able to send one of its sub-engineers to a house- 

older, and say to him :—“‘ You spend £20 a year in coals. By 
sundry simple improvements in your grates, you can warm twice 
as many rooms as at present with £10 worth of fuel. My directors 
will make these alterations in your stoves for you at once, and 
-allow you to clear off the expenses by paying them £5 a year, till 
the total sum due to them is liquidated. If you accept our pro- 
in ou reduce your expenses £5 a year at once and £10 a year 

souiben. 


By the above plan it is clear that both parties to the transaction 
make a profit, a circumstance which may suggest that there 
is a screw loose in the scheme, and that the proposer has dis- 
covered a perpetual motion, or a mare’s nest. On exami- 
nation it will be seen that the profit is made in consequence of 
both parties to the bargain s g between them money obtained 
from the utilisation of a waste product, so that there is nothing 
commercially unsound in the principle. 

Any companies formed to carry out this idea in various — 
ie | find their work dividing itself into two branches-- the 
one dealing with the supply of their improved grates to new 
buildings properly constructed, and the other dealing with the 
most inexpensive and efficacious alterations ‘possible in existing 
grates. If every existing grate were but moved six inches for- 
wards—if also the space of air thus gained behind and around it 
were —-~ enclosed, so that pure air allowed to enter behind 
should be warmed and then permitted to escape through fine orna- 














and front of the stove would be at work warming the room with 
only the same consumption of fuel as before. Further altera- 
tions in the shape of the top of the stove, and size and direction 
of the orifice or channel through which the smoke escapes into the 
bottom of the chimney, might perhaps be simply and cheaply 
made, so that by means of work which a few good men could do 
in a day, the heat from the same fireplace used before would be 
salsa without a reduction in the nad of coals previously 
used. Orthe company might do away with the old grate and put 
in a new one of its own, occupying a more forward position under 
the mantelpiece than the old one, so that air could be warmed 
behind it as well as in front, and turned out into the room. In 
this case the curves of the upper part of the grate, and the 
position, size, and direction of the orifice through which the 
smoke enters the chimney, would all be cast in iron with 
mathematical precision. By this latter plan, and with grates of 
various sizes, the brickwork, perhaps, need but scldom be 
interfered with in replacing the old grate with a new one, so that 
the exchange could be effected very expeditiously. The construc- 
tion of the new stoves for nearly all the houses in British towns 
would act very beneficially — the iron trade. 

If the rubbish behind ordinary grates were removed, and the 
hollow space left were so closed above and around that the warm 
air could escape only through the front of the grate into the room, 
it would be an improvement easily made, since it would only 
necessitate a little Souk and the drilling of several rather 
large holes in the upper and lower part of the iron face of the 

te. A few days ago, after this elementary method of getting 

eat from the back as well as the front of a grate occurred to me, 
it was pleasing to discover that it was not new, and that at least 
one intelligent individual had attempted to put the plan in force. 
On entering Messrs. Spiers 

FIC.I. and Pond’s restaurant at 

the railway station at 
Dover, I saw a fireplace 
there with ornamental ori- 
fices A, B, in the iron 
facings on either side of the 
grate E, Fig.1. Of course 
cold air should have been 
flowing in at B, and flowing 
out hot A, but the tops of 
the gratings at A were as 
cold as cold could be. The 
reason was obvious, for the 




















ay intelligent builder had 
oe bricked up thegratings A, B, 
te atte close behind the ornamental 

orifices extending from A, B, 
waren niacin thereby furnishing another 





deplorable instance of the 
general scientific igno- 
rance of builders, as ex- 
emplified also in nearly every home. The grate was very orna- 
mental in appearance ; it had the fault of allowing a vast quantity 
of heat to escape up the chimney, possibly through defective 
setting. It was marked ‘‘ John Taylor’s Patent.” 

Although improved grates would prevent the waste of very 
much heat, a large proportion would still escape up the chimney, 
and in years to come when the scientific education of legislators, 
builders, and people ceases to be at a disgraceful ebb, we may see 
houses constructed upon better principles. Very possible chimneys 
may then take a horizontal direction at first, and then find their 
way into an upcast shaft. How, for instance, would the plan 
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shown in Fig. 2 answer? In this cut A, B, is one of the floors of the 
house; A, D is one room, and D, P, the nextroom. One of the im- 
proved grates already mentionedisatK. Butinstead of theremainder 
of the heat passing up the chimney in the direction R, the smoke 
passes off through the large thin iron pipe W, W, which pipe has 
large square iron discs fixed all along its exterior to expose plenty 
of heating surface tofthe air. Thus the room D, P may be 
warmed by unavoidable waste heat from K. It may be said that 
this pipe would be an ugly thing in a room ; so it would, were it 
not made to pass out of sight just below the tops of sideboards ; 
the warm air might escape into the room through light orna- 
mental ironwork. The pipe passes through the wall of the house 
N, into the vertical chimney E ; the plate at F may be removed, 
when it is necessary to sweep the horizontal and vertical chimneys; 
not the least advantage of this plan is, that the chimneys may be 
swept from the outside of the house. 

Further, the fire in K might be made to consume its own 
smoke, There isa fireplace in Kew Observatory, differing little 
from an ordinary grate in appearance to the casual observer, yet the 
fires therein consume their own smoke, so that it is not necessary to 
sweep the chimney more than once in five or ten years. This 

te is fed with coals at the bottom, so that the smoke from 
resh coals has to pass through the red hot coals above. 

Thus, another benefit involved in the carrying out of these or 
similar plans is the abolition of the smoke of London—a deed 
great enough to do honour to both Lords and Commons should 
they effect it; but a deed not impossible to be executed perhaps 
by a few powerful public companies earning large dividends. 

Stoves are far more economical as regards the saving of heat and 
fuel than grates, but stoves are cheerless things, and will never drive 
away the English household fire. This is why we have said nothing 
as yet about stoves, but confined our remarks to grates. Still 
there is one kind of gas-stove which is beginning to be popular 
for the warming of passages and bedrooms. One of them may 
conveniently be placed on the ground floor of a house, and allowed 
to discharge pure warm air into the passages or bedrooms above. 
The stove shown in Fig. 3 was invented by Mr. George, and our 
attention was first called to it by 
seeing it in use at the works of the 
Photo-heliotype Company at Kil- 
burn; it was employed there 
because of the desirability of free- 
dom from dust and noxious vapours 
in rooms in which delicate photo- 
graphic operations have to be carried 
on. In this cut A is the interior of 
the room, B the exterior of the 
building, C the wall, D the - 
stove or “‘calorigen,” Ea poe Mt ae 
F a pipe admitting fresh air for 
combustion, G a pipe for the admis- 
sion of fresh air for warming, H 
outlet for the air after i 
made warm, I the gas-burner, J the door of the stove, 
and K the pipe carrying off waste products of combus- 
tion. The vendors of this stove assert it to be ‘the only 
gas-stove which retains the whole of the heat given off by the gas 
without vitiating the atmosphere.” The ring gas-burner I is not 
the most economical which could have been selected ; Bunsen’s 
burners, which mix air with the gas before it is ignited, would be 
better. Again, all the heat carried off by the pipe K is not neces- 
sarily utilised. If the pipe K passed upwards ugh the interior 
instead of the exterior of the house, and if it had external radi- 
ating iron discs, this waste heat might raise the temperature a little 
of the rooms through which it . 

If a scientific committee decide upon the best method of 
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mental ironwork into the room—it is evident that both the back | discharging the whole of the heat from a few Bunsen’s flames into 
| a house, the whole of a dwelling might be kept at a comfortable 


| temperature very economically. Perhaps the day will come when 


every house will have horizontal radiating chimneys of thin iron, 
passing behind ornamental iron wainscots full of perforations, so 
that by opening an iron box or two in the wainscot, ighting a 
few Bunsen’s burners inside, a bedroom may be comfortably 
warmed in a few minutes, Or waste heat from fires downstairs 
may be made to pass through the radiating pipes near the floor of 
the bedroom. 

In the preceding remarks some attention has been given to mat- 
ters of detail, not il ted with the main be pees 
which is that there is pochelty an opening for some g public 
companies with good directors, and good scientific advisers, to 
make a large profit by fitting up grates in private houses, to give 
the same amount of heat with very much less coal than was pre- 
viously used, and allowing respectable householders a little time 
to pay off the expenses incidental to the change. The question of 
improved household grates is one which neither Parliament, the 
British Association, nor the highest intellects in the nation need 
be ashamed to attempt to solve, for it involves the abolition of the 
smoke of towns, the improvement of the pee health, and the 
economising of millions of tons annually of a chief source of the 
strength of the British nation—coal. May the day soon come 
when certain Englishmen cease to go to St. Petersburg for the 
winter, because the dwellers in their native land do not know 
how to warm their own houses. W. H. H. 








TOLHAUSEN’S TECHNOLOGICAL DICTIONARY. 

Sir,—Allow me to make a few remarks on the linguistic part of 
your review of the first part of my Technological Dictionary, as 
published in your last number. 

Firstly, “A chloride is not a chloride all the world over, whether 
it be a chloride of am ium, potassium, iron, or what not.” 
The symbols may be the same, but the terms in the different 
languages are various, as shown by the best chemical dictionaries. 

Secondly, with chlorure de Uhydrogéne bicarboné, I did not 
come across at all, but I find chlorure dhydrogéne bicarboné, 
liqueur des Hollandais. I object to the proposed —_— term 
* Dutch liquid,” but “ Dutch liquor” (Cy Hy Cle, not iedam) 
would not be amiss. 

Thirdly, I do not think that glass-bender for bombeur would 
have been more technical than “‘a maker of convex glass.” 
Perhaps “grinder of lenses,” “‘ lens-maker,” or “ lens-grinder, 
would have been better. 

Fourthly, for the term “‘ stopping,” vice “‘ stuff for filling teeth,” 
I am grateful. I hope I shall never use it except in the English 

art. 





P 
Fifthly, ballastiére is not given as ‘‘ballast am ” but “quarry 
for ballast,” i.¢., for digging ballast (for the sake of abbreviation). 
However, I shall make a note of quarry-pit for the English ee 
as well as of the term ‘sta! hand, probably a slang term for a d 
on the establishment. : 

Sixthly, Hood’s key for charniére universelle is certainly a mis- 
take; it ought to **Hooke’s joint,” or “‘ universal joint,” 
although the German for it, according to Prechtl’s Technologische 
Encyclopiidie (vol. ii., p. 74) is Hook’scher Schliissel. 

Seventhly, Beurrier may not be a butter-cup (not buttercup) but 
it certainly is a ‘‘ butter-dish ” for the breakfast or dinner table, 
and does not signify a “‘butter tub” or “* butter firkin” which 
would bé 25°4 kilogrammes, say a block of 65 lbs., not of Wenham 
ice, but of butter, rather a disappetiser, I should think, fora bilious 
man, not to mention the feelings of the ladies. . 

Eighthly, Biére in French means both “coffin” and “‘ bier” in 
English; Bakre and Sarg in German, perhaps owing to the early 
custom (still followed by the Christians in the East, as I have seen 
it myself) of carrying, i.c. bearing (Saxon : baeran, beran, beoran, 
byran,) the dead to the tomb in a bare (i.e. open) state. Old jolly 
Chaucer, of blest memory, certainly uses the word bere both as a 
bier and as a case or covering, pilwe-bere, a pillow-case. And so 
do old French writers, as pr. Littré; and so do modern lexico- 
graphers, as Spiers (not Pond), Hamilton, ¢ tutti quanti. Besides, 
there is such an expression in French as mettre une biére dans /a 
Josse, which means, ‘*to lower the coffin in the grave,” and another, 
mettre sur la biére, which means, “‘ to lay the dead out on the bier.” 
** Accordingly, Messrs. Tolhausen were not, like many a clever 
translator, led away by the similarity in sound.” If it had been 
so, their first thought would have been of bitter beer. 

Ninthly, misprints or mistakes, such as “‘ blacking” instead 
of “black” for Deuil, corrections such as “ butter-dish” 
instead of ‘“‘butter-cup,” “‘organ-case” for ‘‘ organ-box,” 
and omissions such as “‘ clear-starcher,” for blanchisseuse de jin, 
chamber-organ, &c., have been found out before, and are duly re- 
corded at the end of the French part, according to promise given 
in the preface. Besides, a supplement is added. The whole will 
be before the public next week, with the fervent and most disin- 
terested hope, on my part, that it will be conducive to international 
understanding and not throat-cutting business, ; 

Tenthly.—Finally, I beg to observe that embarras de richesses is 
a solecism, but fortunately it is not to be found in my vocabulary. 

London, 21st May, 1873. A. ToLHavsEN, Ph. D. 

[We print the foregoing letter at Mr. Tolhausen’s request, but 
we have nothing to withdraw from our review except of course 
the obvious typographical errors which he points out. We expressly 
stated that we preferred to criticise the Dictionary from a broad 

int of view, and we must therefore decline to aecept Mr. Tol- 

ausen’s challenge to a learned philological discussion, dating from 
the period of “jolly old Chaucer.” His remarks upon =o 
posed emendations appear to show that he has entirely failed to 
grasp the real questions at issue, as for ihstance when he objects 
to the term “* g bender,” which, as he will see by the ‘‘ London 
Directory,” is a distinct branch of trade, and has nothing whatever 
to do with grinding lenses. We are, however, quite content to 
leave the matter in the hands of our readers. — Ep. E.] 








VISIT OF THE SOCIETY OF ENGINEERS TO THE ALBERT BRIDGE.— 
For some time past very extensive engineering works have been 
in progress at Chelsea, and in the up-stream neighbourhood thereof. 
They comprise the construction of the Thames Enbankment from 
a point above Chelsea Brdge, to Battersea Bridge, the erec- 
tion of the Albert Bridge and also of a bridge at Wands- 
worth. All these works are in nearly the same advanced 
stage of progress, so that the attention of any visitor is directed 
more particularly to the super than the substructure. About 
10 p.m. on Monday, a party consisting of the president, a portion 
of the council, and some fifty members of the Society of Engineers, 
together with their friends, met at the North or Middlesex 
entrance of the Albert Bridge. In the absence of the contractor, 
Mr. Williamson, they were received by Mr. Ordish, the engi 
neer to the company, designer of the bridge, and Mr. T. H. 
sryant, the engineer for the contractor. Under the guidance 
of these gentlemen, the parity were conducted over the 
bridge, and minutely inspected the various details of the design, 
which have been already fully described and illustrated in our 
columns. Oneof the wire ropes is already in position, and all that re- 
mains to be accomplished is to sling the other, finish the painting, 
and strip the scaffolding, operations which ought to be brought to 
a successful termination in another six weeks. But for the delay 
in obtaining a large portion of the ironwork, this bridge would 
have been opened six months ago, The Embankment was next 
visited, Mr. Cook, the acting manager for the contractor, Mr. 
Webster, kindly acting as guide. The whole length of the river 
wall is practically completed, the remaining work to be done 
consisting in finishing the pum station and a ion of the 
low level sewer. A walk of half an hour brought party to the 





Wandsworth Bridge, which, with the exception of the approaches, 
is completed. Mr. Nicholls, the acting engineer, afforded every 
i formation desired, 
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FEARNLEY’S GAS-MAKING APPARATUS. 
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WE illustrate above the apparatus designed by Mr. Walter G. | upon those disposed to avail themselves of it is well worth the 
| attention and examination to which the public are freely invited. | burnt bricks, and tiles. 


Fearnley, of Messrs. G. B. Fearnley and Son, West Brompton, for 





are, of course, lime, sand, and ground smithy ashes, mine dust, 
In foreign volcanic countries, such as 


making gas in connection with a kitchen range, and another variety | It is stated that the retort door is made secure by simply screwing | Italy, they use what is called puzzuolana, which is a kind of clay 


of the apparatus for making gas alone, apart from any kitchen fire, 
oven, or boiler. 

The apparatus, as shown at the Exhibition at Kensington, con- | 

sists of a wide and lofty kitchen range, Fig. 1, with an oven on one | 
side and a boiler on the cther. The fireplace is covered by an 
iron chamber, which is the gas retort, charged with coal that is 
heated by the kitchen fire at a comparatively low temperature. | 
This gives a better quality of residual coke than gas made | 
in the ordinary way. The coke from the retort is used 
for the kitchen fire. The half-covering of the open fire gives an | 
improved draught, and the coke so used burns freely. The retort | 
has chambers all round the sides, back, and top, through which | 
the heated air from the fire below passes. From the centre of the 
retort at the top the gas generated is conveyed by a pipe to the 
apparatus shown in Figs. 2 and 3, the one an elevation the other 
a section. The vessels include first a cylindrical condenser, filled 
with water, through which the gas is passed by a spiral worm to 
the gauge tap, into which the tar is dropped. The condensing | 
cylinder has a waste water tap near the base, and under the tar | 
chamber there is a tar tap. From the right of the gauge tap, as 
shown in the engraving, Fig. 3, the gas is passed to the left to the 
washing chamter, from which it ascends through the lime purifier, | 
of which one of the shelves is shown in Fig. 12. From the purifierthe 
gas is conveyed toa holder in the rear, Fig. 4, that contains about 
250 cubic feet. Over the fireplace there is a pipe with a variety of | 
burners, showing the quality of the gas produced by the apparatus. 
The superabundant daylight in the room at the Exhibition prevents 
the gas from being seen to advantage. To the right of the fire- 
ylace the separate apparatus for making gas alone is exhibited. 
Tt is compact, and occupies but a small space, Fig. 5 is an eleva- 
tion of the separate apparatus; Fig. 6, a cross section; Fig. 9, a 
longitudinal section, and Figs. 7 and 8 are elevation and section 
of the condenser. The condensing and purifying apparatus are 
almost entirely the same in the separate apparatus as in the retort 
connected with the kitchen range. The apparatus shown is stated 
to be capable of producing 50 cubic feet of gas per hour, and of 
keeping ten lights burning with gas of eighteen candles’ illuminating 
power for six hours per day. 

The prospectus states that by this apparatus a better light than 
that given by the ordinary London gas can be produced at a cost 
of threepence per 1000 cubic feet, including cost of purification. 
We are tempted to think that this statement must be received 
cum grano salis; at the same time it must be evident that if a 
kitchen range can be made available for the ordinary uses of baking, 
roasting, boiling, &c., and, in addition, utilise heat otherwise 
wasted in being sent up the chimney, by applying it to the pro- 
duction of gas, a great saving must be effected in the combined 
operations. The first cost of the separate apparatus for making 
gas alone, apart from kitchen range, boiler, &c,, is less than by 
the other arrangement; the cost of producing gas by it is stated at 
2s, 2d. per 1000 cubic feet. 

The apparatus may also be made to supply pure heated air for 
warming rooms, greenhouses, conservatories, &c,, and in addition a 
self-acting contrivance for distilling water. _It is stated that the 
patent lock regulator, and the system of safety valves provided, 
render over pressure of gas and accident impossible. If the pro- 
misos of the inventor are capable of realisation he will have done 
more than any one has done before him to ary pet gas at a 
low cost, and to sa’ a want that has prev: In any 
case, an invention professing to confer such important advantages 





it up, without luting or packing of any kind, and that any ordinary | that has been subjected to great subterranean beat. 
| domestic servant may manage the apparatus with the slightest | of sand used is of great importance. It ought to be clean and 
Figs. 10 and 11 show the | sharp, or angular, so that the lime or cementing material may get 
The hot surfaces above the oven and | thoroughly into every pore. 
| the particles will be often sticking together in clods, and are 


possible interruption to ordinary duties. 
retort door closed and open, 
boiler and the cover of the retort are {available for cooking pur- 


poses, 





ON MORTAR AND CONCRETE.* 
By Mr. R. CU. Ret, C.E. 


THE importance of mortar and concrete as building materials is 
so great, that a few notes on the subject may not be uninteresting 
to members of this Society, and ought to be the means of raising 
a discussion by which some valuable practical information may be 
elicited. I do not intend to go into the chemistry of limes and 
cements, because my knowledge of chemistry is not sufficient to 


| throw any additional light upon them than what has already been 


written. It will be sufficient for my pu to classify the 
cementing materials as follows: 1st, rich limes; 2nd, hydraulic 
limes ; 3rd, cements. 

Rich limes consist of almost pure lime, such as may be obtained 
by calcining marble, which is nearly a pure carbonate of lime ; 
the heat having the effect of purging the limestone of all water 
and carbonic acid, and of producing the material called quick lime. 


| When rich quick lime has had water applied, a rapid disruption of 


the particles and effervescence takes place, and the solid shell falls 
into powder. This is called the slaking process, during which 
time a great amount of heat is given out. The mortar made from 
rich lime mixed with sand will never set in water, and even in the 
air it only hardens by absorption of carbonic acid from the atmo- 
sphere, thereby bringing it back to its original condition of car- 
bonate of lime, with the addition of sand. This, however, is a 
slow process, and where the mortar is in thick masonry it will 
take centuries before carbonate of lime is*formed all through, and 
by that time, if the masonry has stood, the hardening will not do 
it much more good. 

The second class, viz., hydraulic limes, are so called owing to 
their property of setting in water. They consist chiefly of a mix- 
ture of lime, silica, and alumina—that is, lime and clay. There 
are sometimes other foreign matters, such as iron, magnesia, &c.; 
but they form a small proportion of the whole. en burnt 
into quick lime, it may be slaked with waterliketherich lime ; but 
the disruption of the particles and the heat given off is not nearly 
so violent as in the case of rich lime slaking, and, indeed, some 
limes will hardly slake at all without being previously und into 
fine powder; the Elgin or Charleston lime and the en lime are 
instances of this, and they are the best hydraulic limes in Scotland. 

The third class, viz., cements, may be called ‘‘ very eminently 
hydraulic limes”—that is, with a great proportion of silica and 

lumina. They set rapidly either under water or in the air, and 
have to beground and finely sifted before — used, as they would 
not othe: slake. Rich limes may be e to set under water 
—that is, made artificially into hydraulic limes by the addition 
of calcined clay ; and, indeed, Portland cement is nothing more 
than the chalk and plastic clays found in the London basin, mixed 
up together, burned, and ground to a fine powder, 

The ingredients chiefly used for making mortar in this country 


we before the Edinburgh and Leith Engineers’ Society, March 5th, 








The quality 


If it be a loamy sand, for instance, 


thereby kept from being cemented together. The sand, then, 


| ought to be perfectly clean, so that each grain may get completely 


surrounded with the matrix of lime or cement. Yet how often 


| do we see builders in this city deliberately making their mortar 


with the alluvial soil they had dug out of the foundations, just 
because it was ready to hand. Ground bricks and ashes have a 
tendency to make lime more hydraulic in its properties, and mine 
dust, which is the refuse from iron ore at the calcining ovens, has 
a most excellent effect, provided that it be thoroughly ground and 
mixed with the lime in the grinding pans, so that the particles 
a! be small enough to effect the desired chemical union. It ma: 

be here remarked that all those materials which, when mixed wit 

lime, render it hydraulic, must have been subjected either to 
subterranean or artificial heat previous to slaking. 

There are many ways of slaking mortar. The common plan is 
to throw water on the heap of shells; another is by immersion, 
that is, dropping the shells in a basket amongst water, and quickly 
drawing it out again; another is to allowit to slake spontaneously 
by exposure to the air, as is often done by farmers when for 
the land. In slaking mortar care must be taken that no more 
water is used than what will cause the lime to fall to a dry pow- 
der, that is, not more than the lime will absorb, but still sufficient 
to cause sufficient disintegration. If more water be added, then 
setting immediately commences, which is more or less rapid 
according as the lime is more or less hydraulic. After slaking 
the shells the resultant powder ought to be kept for some time 
under cover, in order that the pestiaies _. have time to get com- 
pletely disintegrated. A week is probably sufficient for this 
purpose. When the slaking process is accomplished, the resultant 
powder may be mixed with the sand and other ingredients, with 
sufficient water to render the mass plastic. 

Another plan is to grind the lime before slaking along with the 
mine dust or puzzuolana, and in that case the mortar may be used 
immediately after slaking, indeed the slaking and mortar making 
form one operation. The grinding dry is the more expensive, but 
perhaps it is the best plan, as I believe a good deal more benefit 
will be - out of the puzzuolana if mixed with the lime before it 
is slaki Then in the method of slaking, first, it is necessary to 
sy the mortar after water is applied, in order that the mine 

ust may be reduced, and the ding action has the effect of 
destroying the anguiarity or sharpness of the sand, thereby 
— the tensile strength of the mortar by depriving the sand 
of the dovetailing effect which is due to its angularity. Again, a 
great amount of heat is ca by the motion of the heavy 
grinding wheels moving at a considerable velocity, and that heat 
may have eome deteriorating effect upon the setting properties of 
the mortar. In the case of a quick-setting cement ding is 
positively the worst thing possible, for it disturbs the settin 
when it is actually on; and if a cement be continually mix 
up for as time as it would take to set, and get hi if left 
me, it would be found that it would be completely destroyed. 
A case in point occurred last year on a new greving dock work, 
where the cill haf to be taken out because it was leaking and 
therefore likely to give way when the pressure of the water was 
brought to bear upon it, The contractor pleaded that the faultinthe 
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work was in the cement, which had been specified to be ground | 
for fifteen minutes after water was applied, thereby destroying the 
setting properties of the ce t, which would have set within the 
stated time of fifteen minué@s had it been let alone. The case 
came to arbitration, and thé&rbiter decided that the specification 
of the cement mortar impracticable, and relieved the 
contractor of all respontibility. This shows how careful 
engineers require to be in @rawing out their specifications, and 
that a’‘eomplete knowledgeof the materials to be used is indis- 
vensable, 
, The safest is to grind the cementing materials dry, and 
then slake and mix up the mortar by one operation in a pug mill. 
By this means we have the lime and puzzuolana or mine dust 
thoroughly mixed and reduced to powder, which admits of the 
water getting at ev particle whenever applied, and then 
the hy which is add 


with the water when in the pug —_ is 
preserved in allitsangularityand sharpness. If, however, this latter 
plan be adopted, the mortar must be used soon afterbeing mixed up, 
not longer than twenty-four hours for lime or half an hour for 
cement ; but then, there is a risk in using it too soon, 
because, if the i of lime are not properly slaked before 
being placed in the masonry, “ blowing” may occur, that is, those 
unslaked particles will draw in water and swell up, causing the 
stones to be shifted out of their positions. 

The main object I had in reading this communication was to 
elicit information from those members who are acquainted with 
this subject, as to what are the proper proportions of mortar and 
concrete, and I think this is a subject on which very hazy notions 
seem to prevail, as I will show afterwards by some quotations from 
specifications by engineers having great experience, who differ 
widely in the proportions they s 'y, in fact no two of them are 
alike. It is also interesting and useful to know what quantity of 
mortar or concrete is to be expected from a given quantity of 
materials measured separately—in other words, the contraction in 
mortar making—since it is only by information on this contraction 
that we can deduce a theory by which the quantity and cost of 
mortar can be calculated. 

The cost of mortar plays a very considerable part in the expense 
of masonry, and if engineers or architects do not define the pro- 
portions in their specifications, I do not think it can be expected 
that builders can make reliable estimates ; and it is impossible to 
expect first-class mortar when the offerer is not told it is required 
to be so, for in a competing estimate he will make it up as if a 
cheap mortar were to be The perfection of mortar must be 
when every particle of sand is imbedded in a matrix of cementing 
material and no more, in the same way as obtains in a piece of 
sandstone, If, therefore, we can get at the amount of voids that 
exist in a given quantity of sand, that ought to be the quantity of 
lime required to thoroughly incorporate the given quantity of 
sand. A cubic foot of sandstone weighs from 1301b. to 170 lb., 
and as much of dry loose sand weighs 88 lb.; so that, assuming the 
cementing material of the sandstone to be of the same specific 
gravity as the particles of sand in it, the amount of space in loose 
sand ought to be from 40 to 50 per cent. of the whole bulk. In 
corroboration of this I may give a note of some experiments taken 
out of Vicat’s work on cements which were carried out by ascer- 
taining the amount of space by measuring the quantity of water 
thesand licked up, withoutincreasing the bulk; the results were that 
gravel of $in. diameter (beans) had 50 per cent, of void, gravel or 
coast sand, hin. to ;in., had 42 per cent. of void, sand of shin. 
diameter had 40 per cent. of void, sand of ,3,in. Lad 33 per 
cent. of void, powder or very fine sand 30 per cent. of void. 

Thus it will be seen that the spaces vary from 30 per cent. to 
50 per cent. of the bulk of the sand. To be safe, therefore, no 
mortar ought to have less lime in it than 50 per cent. of the bulk 
of sand, that is two of sand to one of lime. Now if a mixture of 
two of sand to one of lime be tried the resultant mortar is nearly 
equal to the sand. ne what we ought to expect from the theory 
already stated. T @ water seems all to be absorbed by the lime, 
and does not bulk provided there is not an overdose of it. Iam 
enabled to give the result of some experiments that were made on 
this subject lately :— 

I.—One bushel of ground lime .. = 2218 cubicinches 50 per cent. 
One sand a 


- ae 4s = 2218 in 50 





Bulk of separate ingredients. . 4436 9 100 -- 
The quantity of mortar a 3336 on 
WAR .s 0c 06 66 66 os ” = 





Contraction or voids in sand .. 1100 - 25 re 
Water used 4 6-10th gallons = 1523 cubic inches. 
The space here was half bulk of sand, and 1118 cubic inches o 
lime did not make bulk in mortar :— 
11.—One bushel of ground lime .. = 2218 cubic inches $3} per cent. 


f 


Two - sand .. o- = 4436 ° 66g a 
Bulk measured separately .. 6654 “é 100 = 
Gave of mortar .. .. .- «- 4638 - 70 “~ 





Contraction or voids in san! .. 2016 - 80 i 
The space being e yual to 45} per cent. of sand. 
Water used 5 6-i0th gallons = 1496 cubic inches, 

These experiments go to préve the theory that the spaces in 
sand amount to from 40 percent. to 50 per cent. of its whole bulk, 
and that the contraction when in mortar is equal to the voids in 
the sand used. Nowif the cohesion of the lime used, that is the 
force which whites the particles of lime themselves together, is less 
than the adhesion which is exerted between the lime and particles 
of neon then whatever more lime there is in the mortar above 
what is required to fill up the space in the sand, will tend to weaken 
the strength of the mortar, Therefore in a weakly cohesive lime 
the proportion ought not to be more, as it not only makes a more 
costly mortar but positively spoils it. When mine dust or any 
other puzguolana is mixed with the mortar, it ought to be con- 
sidered as @ cementing material, and not, as is common, merely 
an aggregate, because it is there for the purpose of improving the 
setting qualities of the lime, and if it is not for that purpose it 
ought not to be there at all, since it is much more expensive than 
sand. 

The next experiment I would draw your attention to is one in 
which Portland cement was used instead of lime :— 

III.—Qne bushel of Portland coment=2218 cubic inches 50 per cent. 
} 50 








le » sand... ss .=2218 m t ” 
Yale erredie 
Bulk of ingre lients measured } 4496 * 100 Fe 
sepamicly.. .e  «o 
Gave uf thortar) 4c «6 oe ee 62835 ” 64 ” 
1600 ” 36 ” | 
Here the contraction was 72 per cent, of the sand, which shows | 


29 


that the cement itself must have contracted somewhere about 22 
ercent, Portland cement is probably the best cementing material 
or building masonry in existence or that has ever existed. The 

manufacture has been conducted with such skill that I suppose 

it is hardly possible to improve it when intended to be used with- 
out any admixture of sand. The cause of this great excellence is 


| hair to keep it together. 


a cement whose maximum strength should be when mixed with, 
say its own bulk of sand, giving us the choice of two kinds, ac- 
cording to the description of work it is required for. 

The cohesive force of Portland cement is so much greater-than 
its adhesive power that the addition of sand, which .of course 
greatly cheapens the mortar, diminishes its strength, and it would 
be of great consequence if we could get a cement that would mot 
lose its strength by mixture of sand, up to a certain limit—say 
two of sand to one of cement. 

The next experiments I have are on the mixing of concrete : 





IV.—Four bushels of gravel .. ..=8872 cubic inches 57 per cent. 
Two on sand... .. ..==4436 Po 28 o 
One aa cement oo 2218 ” 15 ” 
Bulk of ingredients .. .. ” 100 ” 

63} 





Gave of concrete .. «2 «2 eo ” 


ee) 
36 


Contraction 





332 cubic inches. 


Water used 6 gallons 







{5 cubic inches 71} per cent 
Two-thirds 19 . 








One- third 739 - 9} 

f ingre lient co 00 of Bee - 100 e 
Gave of concrete .. « es e+ 5545 ° 7l4 99 
Comtraction << «oc es cc cc S218 = 283 ,, 


In No. 5 it will be seen that the contraction 284 per cent. 
is exactly the amount of sand and lime, and the resulting bulk 
is merely the gravel, the voids in which had taken in all 
the sand and the voids in the sand had sucked up all 
the lime. The voids in this gravel amounted to 40 per cent. of 
the whole bulk of gravel. 

In No. 4 the contraction was about 84 per cent. of the bulk of 
sand and cement, and 64 per cent. of the gravel alone, so that 
there must have been 50 per cent. of void in gravel and 50 per 
cent. contraction in the cement itself. 

These experiments go to prove that the proper contraction in 
concrete should be about 50 per cent. of the bulk of gravel used ; 
and if the sand is kept one-half of the gravel and the lime, one- 
half of the sand the resultant mixture will be about equal 
in bulk to that of the gravel. And I think should more lime or 
cement be used it is simply lost, since even although the cohesive 
strength is greater than the adhesive strength, the points of junc 
tion between the gravel or sand and the matrix will just be so 
many lines of weaknesses, so that the real strength can only be 
measured by the adhesive power that is exerted upon the sand by 
the cementing material. On the other hand, should less sand and 
lime be used than, say 50 per cent. of gravel, the concrete will be 
to a great extent porous, that is spaces will exist unfilled with 
cement at the points of contact between the sand or gravel. 
Concrete which is exposed to weather ought therefore to be 
never poorer than four gravel, two sand, and one lin 1 thi 
I believe is what engineers, who use the material | 
specify. For foundations, however, a mixture 
lime would do, i lan 
one of cement has been used for foundations and backing of walls 
where not exposed, but it is evident that the concrete must be 
very porous. 

Cement concrete has been used with great success on the Thames 
Embankment and the London Main Drainage works, the cost of 
execution being about one-third of that of brickwork. London, 
of course, is peculiarly well situated for procuring the required 
materials—the chalk and clay for making the cement, as well as 
the Thames gravel for the aggregate, are quite at hand. But even 
in Scotland concrete building is now becoming common for work 
exposed to the weather; it has long been used for foundation 
works, and there is now in progress a breakwater at Aberdeen 
built entirely of concrete made of Portland cement and the sand 
and gravel from the sea beach. This breakwater was a bold con- 
ception on the part of Mr. Dyce Cay, the engineer, and he has 
been rewarded with a complete success, for it has stood the storms 
of the last two winters untouched. That part below low water is 
composed of blocks made in the yard, and set by divers on a bed 
made by liquid concrete let down carefully in bags, and above low 
water a close framework is erected, into which the concrete is 
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I believe as much as twelve of san 








poured in mass, this presenting a monolithic structure to with- | 


stand the lash of the waves. They made last year 100 yards in 
length, at a net cost of lls, 9d. per cubic yard, and about 20s. 
including staging, plant, &c., which is very cheap for this class of 
work. 

There is not much likelihood of concrete competing with rubble 
work in Scotland, especially in the freestone districts, but 
where watertight work is wanted it will bear very favourable 
comparison with ashlar or brickwork, as was well shown at the 
Thames Embankment works, where the substitution of conerete 
faced with granite for brickwork effected a saving of 66 per cent. 
Wherever the engineer or architect has a lot of gravel at hand 
and a scarcity of good sténe he would do well to use as much 
concrete as possible. 

In the knowledge of limes and concretes many engineers and 
architects in this country are lamentably deficient. Many seem 
to think that the mortar is quite a secondary part of a building, 
and the mixing is generally left to a common labourer, who may 
be very good at working the shovel, but can’t have much idea of 
the important part the material he is working has in the strue- 
ture that is being built with it. 

The common plan in house buildin 
lime, cover it up with sand, and often soi 
mix the whole up with more sand az 
which stands for several months, ar 
mixed up as the masons require it. e object which they have 
in making it up in great quantities is, 1 suppose, to let the lime 
sour, that is, let every particle fall or disintegrate thoroughly 
vefore it is used. Now if the lime used be a pure lime, or non- 
hydraulic, its setting properties will not be destroyed, for it never 
had any ; but if it is a hydraulic lime, I believe it will be entirely 
spoilt by this process, as the setting will go on in the big heap 
until it be rudely interrupted by demand for mortar by the masons. 
I fancy that it is the fear of blowing in the masonry which has 
dictated this process ; but our builders in trying to avoid one evil 
create another, and I think that the setting properties of the lime 
are so destroyed that the mortar just goes together when plastic, 
and gets slightly hard when it dries, like clay. Indeed, I have 
seen houses built with stone and well-worked clay (for that 
reason I suppose in those counties north of the Tay they call the 
boulder clay by the name of mortar). The lime used in plastering 
has little or no cohesion in itself, and requires lange quantities of 
If one would watch the pulling down of 
an old house in this town, he will see great clouds of lime dust, 
which is just owing to the mortar having never set, and therefore, 
with no cohesion in itself, flies into dust when disturbed, and I 
have no doubt the setting properties of the lime had been com- 
pletely destroyed durivg the mixing up of the mortar. 

In striking contrast to the mortar used in house building I may 
instance a sea wall at Leith, which was pulled down last summer 





ity is to slake the 
or a day or two, then 
water into a large heap 
ym which the mortar is 















owing chiefly to the system of tests which were first introduced by 
Mr. Bazalgette during the execution of the London Main Drainage 
works, which are probably one of the finest pieces of workmanshi 
in the country. The tests he used were that each bushel shoul 
weigh 112 Ib, and stand a tensile strain of 200 lb. per square 
inch without rupturing, seven s after being mixed up, during 
which period the test brick was to be immersed in water. This 
system of testing is now adopted on most of the large hydraulic 
works that are now executed, the result being that manufacturers 
now produce an article eat excellence. 

This test, however, has the effect of causing the cement to 
be made so that its maximum strength should be when mixed with 
water only, or neat, arid for every particle of sand mixed with it 





the strength is proportionally diminished. It would be well if 
manufacturers wou their attention to the production of 





in order to make room for the extension of the Commercial Dry 
Dock. The mortar in this wall was so hard that after the Craig- 
leith stone, of which it was built, broke, before the stone would 
tear away from the mortar, in fact in some places they had to 
blast. The work was executed under Rennie, I think, who knew 
well the importance of his cementing materials. I believe that 
with proper attention to this subject our houses would last longer, 
be less liable to draw damp, and thinner walls would suffice than 
What is now the practice, because the present rules for thickness 
of retaining walls, for instance, are founded upon data derived 
from the experience of building with bad mortar. 

The French engineers have made this subject a special study, 
and some of our best information bas been got from their investi- 
gations ; indeed, the hints as to Portland cement making were ob- 
tained from M, Vicat’s elaborate treatise on cement. Our own 
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countryman, Smeaton, the pioneer of engineering, knew well that the 
success of his Eddystone Lighthouse depended upon the mortar to 
a great extent, and he made most careful experiments with his 
materials before allowing them to be put into his great work, 
which has lasted unimpaired for a century. The result of the 
pains taken by the French is that many of their works are made 
entircly of conerete. Thus the aqueduct of the Paris Water 
Works which passes through {a limestone country, is made in a 
monolithic mass of concrete, and the sea works at Cherbourg, 
Marseilles, Algiers, and at Port Said are also constructed with 
concrete blocks, e French ca!! it béton, but the difference between 
béton and concrete is t: the former is made by mixing the 
savd and lime first into mortar and then adding the gravel, while 
in the concrete generally made in England the whole materials 
are mixed dry and then water applied. Some engineers in this 
country ‘prefer the one I if 




















way and some the other, but if the 
cement is quick setting there is not much time for the béton 


system. 





I will now give some extr from specifications drawn out by 
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various engineers and ar reg s the proportions and 
xing of mortar and concr . and will endeavour to get at the cost 





eubie yard of each kind, keeping the same prices for each 
material throughout. 
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From these examples it will be seen that the proportions of 
mortar vary very considerably in the specifications by different 
engineers, which seems to me to show the want of some guiding 
principles upon this important subject. The cost of mortar 
must also vary to a great extent, and where the carriage for 


| lime or cement is great, rendering these materials expensive. it 
is of the utmost importance that there should be no more lime 
used than is absolutely necessary, and of course equally im 





| had 


portant that there should not be too 1 » lime in the mixture. 
Should my remarks have the effect of creating an interest in 
this subject, especially among those who have good opportunities 
of investigating into the matter, the paper will have served the 
end for which it was written 





WALSERS FINE ENGINES. 

WE illustrate at page 318 a system of fire engine construct 
adopted extensively in Hungary for use in old towns with narrow 
streets. The engines we illustrate are exhibited by the constructor, 
Mr, F. Walser, of Pesth. The drawings in a great measure ex 
plain themselves. Fig. 1 is an escape, 52ft. high when opened to 
its full extent. In front two shear legs are used to support it 
an arrangement which is unknown in England. Fig ‘ 
fire engine, with seats for four men, ready for travelling. 
arriving at a fire the engine portion is taken bodily off the frame 
by allowing it to slide down, as shown in Fig. 2A. It is then 
carried up a court or alley, being very handy and manageable. 
One advantage claimed for the system is that the men work over 
the pump levers instead of almost under them, as in England. 
The fire engine is wound up again on the frame by a small winch 
and rope, as shown in one of the figures, 

Fig. 3 is, properly speaking, not a fire engine, though it may be 
used as one. It is a pump used for emptying cesspools. The gas 
which escapes through the manhole on top of the tank is deodo 
rised by the use of a small charcoal stove placed over the manhole, 
through which all the gas must pass, This is not shown in the 
cut, 

Fig. 4 is a small engine for factory use ; it is fitted with a tank, 
always kept full of water, so as to be ready at a moment's notice. 

All these engines are admirably finished, and the design and 
workmanship are alike excellent. The system is, of course, only 
suitable to towns with alleys too small to be traversed by horses, 
but for many of the old continental towns it appears to be weil 
adapted. 
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A wRITeR in the Philadelphia Ledger says: A few weeks ago the 
steamer Wilmington, of Clyde’s line, built at Wilmington, Del., of 
American iron, ran with great force upon a reef off the Florida coast, 
while on her way from New York to Havana with a full cargo. 
70ft. of the length of the ship was on the reef, where it “pounded” 
for twelve hours, every time the sea lifted the hull and let it fall. 
After some of the cargo was thrown overboard, the ship thus 
lightened was backed off, and she went on her way to Havana where 
her condition was examined. It was found that, while the heavy 
pounding she had gone through when aground on the reef had 
dented and bulged some of her iron plates, not one of them was 
broken, and only one of them in any degree cracked. A small patch 
was all that was immediately required, when she took in a heavy 
cargo, carried it to New York, and then came around to Cramp’s 
oe | to ae he dents taken out ¢ her iron plates. The plates 

n simply bent out of shape, and so slightly damaged that 
they were re-rolled cold and put back again, act 
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F. WALSER, PESTH, ENGINEER, 
(For description see page 317.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 
PARIS.—Madame Borveav, Rue de la 


ERLIN.—Messrs, A. Asner and Co., 11, den Linden. 
IENNA,—Mesers. GgRoup and Co., Booksellers. 
LEIPSIC.—ALPHONSE 


NEW YORK.—WI.iMex and Rocrrs, 47, Nassau-street. 


70 CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. ; 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will ve taken of anonymous 
communications. ; : 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore our ts to keep copies. 

J. E. R.—Messrs. J. and J. A, Huggett, No, 3037, 1872. 

C. 8. B. —See Toe ENGINEER for 29th September, 1871. 

E. G.— Yes, we shall be happy to give publicity to your system. 7 

T. F. W.—Thanks for your letter, We shall probably shortly call attention 
to the subject. 

Messrs. BATCHELLER AND Soxs.—A correspondent has asked for the address 
of this firm, makers, we are informed, of spades, forks, 

J. B.—* The Steam Bugine,” by the late Professor Rankine, published by 
Griffin ; Bourne's works on the same subject, published by Longmans, and 
several manuals in Weale’s series, ; 

L. B.—We do not quite understand your question, You cannot get a higher 
pressure in the cylinders than the boilers will supply. You will not in- 
crease the pressure by connecting the boilers, but only the quantity of steam, 

W. T. C.—You can obtain specimens of magnetic ore at any mineralogists. 
Its magnetic properties vary, some kinds of ore, especially from Siberia and 
the Hartz, possessing distinct polarity. Others only become potar after con- 
tact with magnets of sufficient power. 

JAPAN AND Eaypr.—Several correspondents are desirous of meeting with em- 
ployment in these countries. We regret that we cannot help them. There 
are probably openings for engineers and boiler makers, but we are unable to 
indicate them specijically. Such wants are usually supplied through the 
medium of advertisements. 

Marcus —Taere have been many devices for getting rid of the crank shaft. 
Before you apply for a patent you must convince yourself by search that 
nothing like it has been done before: and you ought also to have some 
assurance of the utility of your invention. The search you may make among 
the Patent-office publications at the Central Free Library. ; 

G. E. C.—Unhappily, there are more small steam boilersand engines than is 
generally believed which consume as much as 8 lb. of coal per horse-power 
per hour; so that Mr. Weuham’s air engine is not so exceptionally vora- 
cious of coal as would appear. Besides, the form spoken of in Mr. Conrad 
W. Cooke's paper is only for extra simplicity's sake without a regenerator. 
It thus throws away at the exhaust seven-tenths of the heat utilised in the 
working of the engine; but a very great saving would result from the use of 
a simple form of regenerator—really part of Mr. Wenham’s system. These 

‘ seven-tenths are got at thus:—Temperature of air entering the cylinder, 
1127 deg. Fah.; leaving, 466 deg. Fah.; difference, 661 deg. Fah.; so that 
661 deg. are absorbed in doing the work, and 466 deg. thrown away at the 
exhaust, or about seven-tenths of the 661 deg. utilised. Such an air engine 
with a simple form of regenerator would therefore perhaps suit you. 
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THE DISPOSAL OF SEWAGE. 

Ir is now some years since the first fwrore arose respecting 
the paramount necessity for removing and disposing ef the 
sewage and refuse matter of our towns, and the conse- 
quences which a further neglect of sanitary precautions 
would entail. In the meantime what has been done? It 
is true that the whole subject has been thoroughly venti- 
lated. Engineers, chemists, doctors, lawyers, professional 
men of all kinds, and quacks as well, have, to use an 
expressive term, “had an innings.” But there is a great 
difference between the mere recognition, however public 
and general, of a want or a necessity, and the adoption of 
measures calculated to relieve it. With respect to the 
sewage question, the supreme crisis of excitement has in a 
great measure passed away—to a certain extent the fit is 
over. It not unfrequently happens that the intense 


interest with which a subject is at one time invested is 
only equalled by the utter indifference which attaches to it 
at another. We do not mean to assert that such is actually 
the case with to the subject under our notice, but 
there undou is a very great amount of practical 
apathy displayed by the authorities in the matter. The 


-end of all the sanitary legislation which has been in pro- 


gress recently, ap to be the establishment of certain 
rules and regulations which it is the interest of one party 
to enforce and of another to violate. It is not too much to 
state that the clauses relating to the acquisition of land for 
the purpose of utilising sewage by irrigation are so many 
rr letters. The impossibility of obtaining the land 


| required, on anything like reasonable terms is a fatal draw- 
| back to the general adoption of the only means of dealing 
with sewage which has stood the test of time and experi- 








ence. In the majority of instances, land upon which the 
irrigation can be carried out on the principle of gravitation 
cannot be obtained at auy price ; but we venture to assert 
that there is no town, in the neighbourhood of which the 
sewage could not be disposed of by irrigation, provided 
pumping were employed. 

The three best known methods of treating sewage are 
those of precipitation, filtration, and irrigation, each of 
which has been tried more or less extensively, but not with 
equally advantageous results. The first of these consists 
in an addition to the sewage of several chemical reagents, 
the object of which is to precipitate or throw down the 
ingredients which are held in suspension or solution, and 
from the precipitate thus obtained to manufacture a sale- 
able and valuable manure. Among the chief reagents 
employed, either singly or in combination, are lime, char- 
coal, coke, coal, blood, and various salts of iron and alumina. 
With respect to the manufacture of an artificial manure 
from sewage which shall genuine fertilising qualities, 
there is nothing easier to accomplish. All that is nece: 
is to add such a quantity of phosphates or other fertiliser 
as shall impart the desired properties to the manure. 
The manufactured article will then pass the chemical test, 
and rank according to its value as an artificial manure. 
There is no question that the temporary success, which 
attended some of the numerous precipitating schemes, was 
due to the manner in which the manurial precipitate was 
thus “ fortified,” and benighted local boards and deluded 
shareholders were led to believe that it was the wonderful 
process which alone effected the result. It was princi 
on account of the expense of the reagent employed that an 
otherwise fairly satisfactory process was abandoned at 
Tottenham, although the value of the manure was also 
very inconsiderable. There is no doubt that, so far as the 
mere purification of the sewage is concerned, the ordi 
lime process is successful ; but it fails, like all the others 
of a similar character, to accomplish the double result, 
namely, the purification of the effluent water and the pro- 
duction of a saleable manure, It is obvious that any 
process [which manufactures an article the sale of which 
will not pay the cost of its production, must be commer- 
cially a failure. Experience has demonstrated that it is 
idle to think of profitably utilising sewage by precipitation 
solely. There are numerous examples which prove this 
incontestably, and if any more were needed, it is to be found 
in the crucial experiment of the Metropolitan Board of 
Works, which resulted in thealphabetical fiasco at Crossness. 

The object of the filtration method is by a combination 
of chemical and mechanical agents to arrest the ingredients 
held in simple suspension, and to render innocuous all the 
organic matter by subjecting it to a very rapid oxidation. 
The difficulties in carrying out this process consisted, first, 
in finding an efficient filtering medium; secondly, in 
insuring the thorough and continual contact of the purifier, 
which is oxygen, or, practically, the air, with the fluid to 
be purified ; and, thirdly, in keeping the working expenses, 
when on a scale of magnitude, commensurate with the ex- 
pected profits. Charcoal, from the capability it possesses 
of absorbing large quantities of oxygen and other gases, 
is one of the best filtering mediums which can be used. 
But, on the other hand, charcoal, by virtue of its own action, 
soon becomes inoperative, and must be renewed at con- 
siderable cost, thus at once raising the rate of maintenance 
of the works. As it is always an object to keep the work- 
ing expenses as low as possible, it is not difficult to see that 
the charcoal or other filtering medium would not be renewed 
so often as necessary, and the consequence would be that 
the effluent water would not be sufficiently filtered, but 
would carry off with it far more valuable fertilising ingre- 
dients than those which it left behind. On a small scale, 
and with attention and skilful management, the filtration 
method will answer, at any rate, as a makeshift, but it is 
totally inapplicable to towns having any pretensions to the 
name. 

The third method, and the only one which has as yet 
successfully solved the sewage problem, is that of irriga- 
tion. It may be considered under two heads—one in 
which the simple purification of the sewage is the promi- 
nent feature, and the other in which the purification is 
combined with the utilisation. Unquestionably the most 
profitable method is the latter; but under certain circum- 
stances the acquisition of the required quantity of land 
becomes well-nigh an impossibility. If we take Birming- 
ham as an example, it is calculated that, whereas 800 acres 
would suffice for the treatment and disposal of its sewage 
by adopting the former principle, the other would require 
the enormously disproportionate amount of 10,000, It is 
not the quantity, however, which is the real bar to the 
universal adoption of the irrigation system, but the exor- 
bitant rent demanded for it. It is clear that a company 
which could afford to pay £1000 per annum for a farm, 
and profitably irrigate it with sewage, could not 
on the same project when the rent was doubled. This 
is precisely the case with the Croydon Farm, which has 
always been me quoted as, par excellence, the pattern 
for all sewage farms. The local board will shortly 
have the farm thrown back upon their hands, because 
they persist in asking £10 per acre for land which is 
bom | worth £3 at most. There is one point which land- 
lords completely lose sight of when they expect the tenants 
of sewage farms to pay exorbitant rents—it is that a wet 





season is ruinous to them. If a company or an individual 
e to take the sewage of a town and utilise it upon 
neighoouring land, they must always find some field to put 
it upon.. They cannot take it and leave it as they please, 
as is done at Barking, for instance, The sewage is per- 
petually accumulating, and must be as unceasingly dis- 
posed of. If dry seasons, or if we may so say, seasons 
not wet, could be insured,a company, which, under the 
former conditions paid dividends of 10 or 12 per cent., 
might reasonably be expected to pay a little higher rent 
for their land. But it is known as a fact that a succession 
of only two wet seasons brought down the dividends of a 
company equally prosperous absolutely to nothing. Where 
practicable the complete utilisation of sewage by irrigation 
will be found the best system to adopt, and in those in- 
stances in which, from one cause or another it cannot be 
employed, the utilisation must suffer, and the pmis 
be the first considerati 


MESSRS, RANSOMES AND CO.’S STRAW-BURNING LOCOMOTIVE. 
Ar the Vienna Exhibition an object of special attention 
—even thus early—upon the part of the great wheat- 
growers of Eastern Europe, has been the straw-burning 
engine of Messrs. Ransomes, Sims, and Head, of Ipswich, 
where we have recently had the opportunity of examining 
the construction and seeing the working of this engine, 
which has but very lately been perfected after many months’ 
study and experimental papa. 

We can imagine some of our home readers saying— 
What can “a straw-burning engine” be, or be for? Is not 
straw a costly product of farm skill, scarce in certain 
seasons, and at all times dear and valuable as food and as 
bedding for our farmsteads, while as fuel, straw—why, is it 
not proverbially as bad, or worse, than the “ thorns which 
crackle under the pot?” Quite true all this, of our coun- 
try, and of much of the most densely-peopled and civilised 
parts of Europe and of North America; but far from being 
8O as respects vast regions of semi-civilisation in three out 
of the four t continents, 

Value is but a relation. A single-barrelled rifle—such 
as is exported to the wild, lone lands of British North 
America—may be bought in London for, say £4; but, 
arrived at Fort Pitt, and in the hands of the Hudson’s Bay 
Company’s trader, it will purchase in barter those sables or 
black fox furs worth in London £60 or £80. So also is it 
of straw. There are regions where it is so abundant, and 
where thesurrounding circumstances and conditionsaresuch, 
that it is practically valueless, Such is the fact over those 
measureless plains of Eastern Europe and of far Western 
North America, which year by year pour forth that pro- 
digious mass of wheat which feeds so a proportion of 
the peoples of Europe and of the United States. From 
the confines of Russian-Poland, nearly into the heart of 
Russia, and reaching almost to the Black Sea and the 
Adriatic, and in America extending for more than six 
degrees of latitude, and from the Sierra Nevada to the 
Pacific, stretch the great wheat-growing lands of the 
world. The inhabitants are few in both hemispheres—a 
sort of agricultural nomads. The land is ploughed by 
builocks, or the steam plough, and sown. The ocean of 
grain crop springs long there, and ripens almost unseen by 
human eye. The rains have saturated the soil by May or 
early June; dry weather sets in, the grain falls and 
matures in the steaming air and hot sunshine, and by 
August or September, if not before, the crop is ripe. Then, 
in Europe, out come the peasant labourers again from 
their dorfs and vi great harvesting encampments are 
made here and there, the locomotive engine and the thrash- 
ing machine are set to work after the reaping machine, and 
the crop, led often for miles by bullock carts, is separated 
into grain and straw. We have no space here for details, 
interesting though they are, of how the grain, by means of 
bullock trains, or long rafts and barges, slowly finds its 
way down many great rivers, or over ill-roaded plains to 
the great shipping ports of the Euxine and the Baltic. The 
straw is made into vast heaps or rude stacks, often half a 
mile in mo at each station. There is almost no use for 
it; it is too bulky for transport, there are few cattle, except 
those for aon, and all their wants, with those of the 

asants—who are too often not very much above these in 
the scale of creation—are wholly insufficient for its con- 
sumption. Much of it rots, much is burnt to get rid of 
it, and the ashes left tospread and drift with the wind over 
the land. Straw is there a drug—in effect, utterly value- 
less; not as the straw of Quartermain or Tattersall’s 
yards, nor even as the precious sables of Regent-street 
were at Fort Pitt, already worth something; but the 
straw here is valueless, absolutely valueless—there is no 
use for it, it cannot be sold. 

In remoter days, when all the work of these granaries of 
the old world was done by animal and human labour, there 
was no use for it as fuel—it was burnt merely to see an end 
of it. But with the introduction of steam culture and har- 
vesting a change came—fuel was to be had for the engines. 
Coal could be had but to a limited extent ; wood is not to 
be found often for miles upon the plains, and even brush- 
wood is in places scarce. The idea of burning the straw 
as fuel to raise steam is not quite new. Some years have 
ela since it was tried, and not wholly unsuccessfully, 
in Russia, and after a very primitive fashion. The wheels 
next to the fire-box of the locomotive engine were taken 
off ; the ash-pan and fire-bars removed ; a huge pit was 
sunk in the ground lined roughly with brule or stone, if 
procurable ; a sort of flue funnel at one side, just the area 
of the interior of the fire-box of the engine, which was then 
placed right over this. The pit was with straw that 
was set on fire, and continually fresh straw was thrown in. 
The fire-box and tubes—in fact, the whole boiler and 
engine—became thus only a flue prolonged from over this 
straw furnace. Steam was gently kept up, but the waste 
of heat was great, the supply of straw immense, as was the 
labour of bringing that to the immovable point where the 
pit was once for all formed; and the exterior of the fire-box, . 
indeed the whole engine, became so heated as often to be 
destroyed, and always ey Sean. 

So matters stood until Ransomes and Co. turned 
their attention to, the problem which they have now so 
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completely solved, namely, to adapt to the ordinary loco- 
motive engine such arrangements as should- enable it to be 
worked. steadily and to its full power with straw fuel, these 
arrangements being as simple-as possible,as alone. suited: 
to the rude people who are to m: them, involving-the 
least possible amount of change or addition to the ordinary 
engine—of such a character. that the engine can, be, with a 
very insignificant amount of charge, restored to its con- 
dition for burning coal, timber, or any other fuel. These 
conditions fulfilled, it is obvious.that besides the abolition 
of the waste and technical difficulties of the pit-burning 
method, the great advantage would be secured that the 
locomotive now could follow its fuel in place of the fuel 
having to be brought from a distance to supply it. This 
problem, in all its conditions, has been most perfectly 
solved by Messrs. Ransomes and Co., and by means which 
are strikingly simple. We have examined an eight-horse 
(nominal) locomotive fitted for straw burning, and seen the 
engine for some time at work, applied to a dynamometer 
brake, which gave a resistance requiring the steady appli- 
cation of twenty-horse actual power to overcome it. 

The following constitutes the arrangements to adapt any 
ordinary engine of this class to work with straw fuel. The 
engine is constructed with a fire-box larger than that 
needed for coal fuel—in this case it is one simply Lft. longer 
than that for coal. The fire-bars are taken out, and three 
or four light wrought iron cross bars about 4in. apart 
supply their place. To the fire-door opening of the fire- 
box a east iron mouthpiece is attached, carrying two or 
three small doors for inspection of the fire, and in and close 
to and beneath these, a pair of gathering, or “finger 
rollers,” placed with their axes parallel, horizontal, and 
transversal, are arranged. These are geared together, and 
can be worked at the slow speed needed either by hand, 
by a winch handle, or by a strap and pulley, by the engine 
itself. A flat shoot, or tray, much like that of a common 
chafi-cutting machine, extends for 4ft. or 5ft. outwards from 
the rollers, in width equal nearly to their length, and open 
on top. Beneath the wide grille of bars described as 
taking the place of the fire-bars, is an ash-pan, open to 
the front end of the engine; across the open mouth 
of this, and above the level of the grille, is a small 
tube perforated with minute holes, which discharge 
in little vertical threads, a small amount of water 
supplied from a pipe led from the ordinary feed pump 
of the engine. This is the entire apparatus. To start 
to work the fire-box is moderately filled with straw, 
led into it from between the finger rollers. This is 
ignited, and the supply of straw is kept up by continuing 
to turn these rollers by hand, drawing in straw, fed into 
the shoot by the stoker, until steam is got up. As 
soon as this occurs the strap pulley keeps the finger 
rollers going, and all that is needed is to keep up 
the supply of straw by the shoot. Such is the entire 
of the apparatus. The blast pipe in the funnel supplies 
the pati in the usual way. Nothing appears to escape 
from the funnel but a white cloud, chiefly of watery 
vapour. The consumed straw does not, as might be ex- 
pected, form a dense glassy slag of the silica and potass 
or soda contained in it naturally, but falls to the bottom 
of the ash-pan as a dusky flock or wig—the pseudomorphs, 
so to say, of the straws. This is little coherent, and when 
it accumulates the grille or ash-box is cleared of it by a 
rake or slice provided to be worked from the feeding end 
of the fire-box. On the occasion of our inspection, the 
boiler being full, the water at the temperature of the day 
— probably, rather under 50 deg. Fah.—the fire was 
kindled as described. In less than fifteen minutes steam 
began to be formed, and in about forty minutes was at 
40 lb. to 45 Ib. pressure. The time of getting up steam is, 
in this case, comparatively unimportant; but this rapidity 
is sufficient to prove that straw is a more effective fuel 
than commonly is supposed. 

The dynamometer brake having been adjusted to the 
resistance due to 20-horse power, and the engine being 
provided with a counter, was kept at work for some time, 
and the general phenomena presented noticed. One man 
was readily able to feed in the supply of straw fuel. There 
was but little skill required in this operation, and a suffi- 
cient uniformity of supply was easily maintained. The 
eutire fire-box was kept full of a ruddy glowing blaze, and 
the mass of flame was observed completely to fill the tubes 
and to reach the smoke-box. 

One hundred weight (112 Ib.) of straw was then weighed 
out, and, from the commencement of its being fed in, was 
consumed in about fourteen minutes. This may be con- 
or 460 = 

20 
per a Locomotive engines of this size and 
make, not being provided with an expensive gear, consume 
of coal probably from 5 lb. to 54 Ib. per hour per 
horse-power. It would follow, therefore, that straw 
fuel burnt in this way is equal to from one-fifth to one- 
fourth its weight of coal. This is not a large result, but it 
is one that proves straw to be a far less despicable fucl 
than it has been reported or imagined. It is one, too, 
the use of which we think Messrs, Ransomes and Co. 
will yet improve upon, for their experiments so far as 
to the best proportionate supply of air to the fire- 
box, though they have secured an excellent practical result, 
are not ended, and no doubt can exist that any great excess 
of air must materially reduce the efficiency of the boiler 
with this fuel. It should be borne steadily in view, how- 
ever, that the efficiency of straw fuel in this instance is but 
a secondary consideration. The straw exists in super- 
abundance; it {s valueless; the primary consideration is so 
to feed and burn it that it shall, without trouble or skill 
in management, keep up a steady supply of steam in 
agricultural engines ; and this has been effected. The 
engine, as fitted for straw burning, can be worked with 
brush wood, furze, dry leaves, heather, bulrushes, reeds, &c. ; 
and so may even find its use in other regions devoid of 
sood fuel besides the grain plains of Sars or of 

erica, and in the latter country may yet be destined to 
enable culture to be introduced into the treeless prairies of 
the North-West of the United States or of British America. 

The straw which was used before us was of the ordinary 
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dryness of well-saved English straw at this season; but there 





. can belittle doubt thatthat contained and that,all straw con- 


tainsa considerable propertion of hygrometric water; and just 
as the metallurgic value of wood is fourid greatly increased 
by baking or drying, so may: it hereafter ‘prove that the 
drying of the Russian straw in some simple form of drying 
ahede ented by straw may render it a still better fuel by 
causing its combustion to be more rapid and at a higher 
temperature. But the first great step has been achieved 
which alove is success: It remains to ascertain and to 
work out what improvements in detail may be possible. 


THE ASHANTEE WAR. 


A rEew months ago the “ Ashantee invasion,” as it was 
ironically termed, was looked upon by many as a species of 
hoax, but it now appears to have turned out to be a much 
more formidable piece of business than was expected. 1t 
seems that we are actually at war with a potentate who can 
bring into the field a by no means despicable force, and who 
evidently will not submit to be trifled with. This African 
Bomba meaus fighting; and as the immediate neighbour- 
hood of our settlements may ere long become a theatre of 
war, we take the present opportunity of publishing a map 
of the “Seat of War,” from the sketch of an officer on the 
spot. 

The geographical ideas of many of our readers respecting 
the position of Coomasse, (the capital of the kingdom of 
Ashantee), Mansoo, Dunguah, &c., are doubtless somewhat 
obscure; and in all probability (!:cy are not aware of the 
existence of such people as the Akims, Aquagrims, 
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Agoonzhs, &c. We trust the map will assist in indicating 
the localities of these nations with respect to our settle- 
ments at Elmina and Cape Coast Castle. The first and 
most obvious question with respect to this “little war” is— 
What has been the cause of provocation ? To what circum- 
stance do we owe the Ashantee incursion on the Gold Coast ? 
Have we been involved in war by obligations connected 
with our protectorate of the territories of friendly tribes in 
the immediate neighbourhood of our settlements? Have 
we disputed the right of access of the Ashantees to the 
coast for purposes of commerce? Lastly, have we, even 
inadvertently, clashed with the customs or prejudices of 
the native states? Some time ago the Times appears to 
have thought that the war was occasioned by an injudicious 
speech made by our governor, Colonel Harley, at Elmina, 
to the king of that place and his assembled chiefs. This 
speech is said to have referred to certain native customs 
which had been abolished. We believe that there is no 
foundation for this statement, and that the real grievance 
is the handing over to us of the Dutch settlement of Elmina. 

The Elmina people are thorough Ashantees at heart ; 
indeed, under Dutch rule, Elmina was the King of Ashan- 
tee’s seaport, by which he received arms, munitions of war, 
and from which his slaves were, under colour of having 
enlisted as soldiers, shipped to Java by the Dutch. More- 


over, he doubtless derived a considerable income through the | 
tariff he imposed on goods which left his country for | 


Elmina. When, however, we took possession of Eimina 
all this slave trading was naturally put a stop to, and our 
late governor-in-chief, Mr. ¥ * Hennessey—who, by the 
way, appears to have upset the whole coast from Sierra 
Leone to Lagos—supposed that he had made all smooth 


with the Ashantee monarch by doubling a certain stipend | 


which hitherto had been paid by the Dutch, and by send- 
ing to Coomassie sundry valuable presents of silks and 
satins. His sable majesty, however, refused to swallow 


the gilded pill thus held out to him, and forthwith began | 
to make preparations to administer a counter pill to the | 
British Government and their allies. It was in vain that | 
the Governor at Cape Coast Castle represented the urgent | 


nature of the service when requesting assistance and rein- 
forcements; the matter from first to last appears to have been 
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“ pooh-poohed” by the governor-in-chief, as well as by the 
home Government, who, we presume, on the advice 
of their representative. While matters were in this stage 
news was brought..to the settlement in the latter end 
of January last that the King of Ashantee had crossed the 
Prah—the boundary of the protectorate—with a large force. 
His progress since has been that of a victorious monarch. 
Like the Germans in the late war, he has carried every- 
thing before him, and is now at the gates of the “ Paris” 
of the Gold Coast. At Cape Coast Castle the force to 
oppose him consists of about 100 men of the 2nd West In- 
dian Regiment, 200 Houssa, or trained police from Lagos 
(a first-rate local corps organi by Governor, Glover, 
R.N.), and part of the African squadron. We believe the 
latter consists of the Seagull, Commander Stubbs; the 
Bittern, Commander Prescot Stephens; and the Coquette, 
Lieutenant-Commander Law. The Decoy is at Elmina. 
At the commencement of the war the Fantees—under 
which name are included all the other tribes in the Pro- 
tectorate— were painfully slow in getting their forces 
together. At last, by dint of great exertions, the camp 
was established at Mansoo, about twenty-five miles neoth 
of Cape Coast Castle. .The allied forces, including the 
small detachment of Houssa police under Lieutenant 
Hopkins, 2nd W.1.R., were about 40,000 strong. 
Meanwhile the king was rapidly advancing to the attack. 
Three engagements followed, in which the Fantees left all 
the fighting to be done by the Houssa police and Cape 
Coast Volunteers. The victorious Ashantees pressed hard 
upon their beaten enemy, and forced him to a pitched 
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| battle, which took place about the middle of last month. 
| This resulted in the total route of the Fantee army, who 
| abandoned soupieing, and came running into Cape Coast 
| as fast as their legs could carry them. 
| Thus, the whole country is now at the mercy of the 
| victorious King of Ashantee, who has advanced to Dun- 
| guah, within about fifteen miles of our settlements. 
| According to the most recent accounts he has summoned 
our Governor, promising to supend hostilities until he 
| receives a reply. The general tenor of his demand is said 
| to be pacific, but this may only be a ruse to gain time and 
enable reinforcements and arms to come down from Coo- 
, massie to the coast. It is not probable that he will make 
| an attack on Cape Coast Castle, his aim appears rather to 
| be Elmina, which he considers to be his property, and of 
| which he will in all probability endeavour to possess him- 
| self. Whether he can hold it in the face of a shell fire 
| from the squadron, or what will be the action of the Com- 
| modore, who will doubtless be ordered up from the Cape 
| of Good Hope, are moot points. One thing, however, is 
| certain—England is engaged in another “little war,” but 
|she fortunately has a Governor on the spot who is 
thoroughly acquainted with the Ashantee character (he 
served in the former Ashantee war), and who will defend 
the honour of his country’s flag to the last. 





A NUMBER of naval gun carriages, which have been manufactured at 
Sir William Armstrong’s factory, Elswick, by contract, for the 12in. 
—— guns, have just been delivered at the Royal Arsenal, Wool- 

wich, and several carriages of the same description have also been 

manufactured at the Royal Carriage Department, Royal Arsenal, 
where the demand for iron gun-carriages of all kinds has of late 
created a great pressure. 

Tue Boitvarn Rattway.—This railway, of rather more than 
sixty miles in length, is now under contract. It is a min ine, 
and of only 2ft. gauge, and is being laid with R. Mallet’s patent 
elastic buckled-plate permanent way, the iron cross sleepers being 
rather more than 3 The line has been laid out by 
Messrs. Brunlees and McKerrow, ©.E., of Westminster, who have 
adopted the above patent permanent way on grounds of its sim- 

| plicity, durability, and cheapness, though the iron way is laid 
| through a forest of timber. e contractors are Messrs. Thomas 
| Brassey and Sons, Canada Works, Birkenhead, The line will be 
open in about a year hence, 
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RAILWAY MATTERS, 


RAILWAY movements are brisk in South Wales, and the new 
lines in course of formation are progressing actively. 


THE North-Eastern Railway Company having no use for a large 
number of their wagons on account of the suspension of work at 
the mines in Cleveland, have arranged to send them to Northamp- 
tonshire and Lincolnshire. 

THE bill to extend the tramway lines from their present 
terminus at Brixton to Croydon has been rejected by a committee 
of the House of Commons. The same committee have refused to 
allow the Edinburgh tramways to be worked by steam. 

A REPORT is current that the Lancashire and Yorkshire Railway 
Company, since the destructive fire at their Miles Platting Works, 
are contemplating moving their locomotive building to Crewe, 
where there are already extensive railway works, owned by the 
London and North-Western, 

On Wednesday the new railway in connection with the whole of 
the Metropolitan system and running direct from Kings-cross to 
the central transept of the Alexandra Palace, was virtually 
opened to the public. In the Palace and the park a very 
large number of workmen are employed in preparation for the 
opening ceremony. 


On Monday Colonel Tyler officially inspected the new line of 
railway to Alexandra Palace and Park, The new railway branches 
off from the Great Northern line just beyond the Highgate Station 
is about a mile and a half in length, and near Muswell-hill goes 
over a viaduct of seventeen arches. Colonel Tyler made a few 
suggestions, and expressed himself well satisfied on the whole with 
the works, 

THE new station and hotel on the south side of the Holborn 
Viaduct, for the London, Chatham, and Dover Kailway Company, 
has been commenced, and at the east end, near the Old Bailey, the 
elevation has already been carried up to the first floor, When 
completed it will be one of the largest railway hotels in London, 
The Viaduct elevation will be 85ft. in height, while pavilion 
towers at each end will be carried to a height of 110ft. above the 
street level. The extreme length of the Viaduct frontage from 
east to west will be 240ft. 


THE Board of Trade report on the collision which occurred on 
March 30th at Knotmill station on the Manchester South Junction 
and Altrincham Railway, between a light engine belonging to the 
Manchester, Sheffield, and Lincolnshire Rail way Company and a 

passenger train, and by which twenty passengers are stated to have 

een injured, one having sustained a fracture of the knee-cap and 
the others being for the most part bruised, states that if it is found 
impracticable to work the absolute block system (and under this 
system of working the present collision would in all probability 
have been avoided) between Castlefield junction and Oxford-road, 
upon which a busy passenger traffic is carried on, it only shows that 
the traffic has outgrown the capabilities of the line, and that 
the question of providing additional lines of rails should be seriously 
eonsidered. 

THE ordinary general meeting of the Buenos Ayres Great 
Southern Company (Limited), was held on Friday, at the City 
Terminus Hotel, Cannon-street, Mr. G. A. H. Holt in thechair. The 
chairman said that, with regard to the Doloresline, the surveys were 
going on rapidly. The municipality of Dolores had promised 
to give the company the land for the station there. The surveys 
for the extention to Azul, to Canuelas, and Monte were going 
forward, and he had no doubt they would also get the land for the 
stations from the municipalities on that extension. So soon as the 
surveys were completed they would have to consider how they 
should raise the additional capital to go on to Azul and Monte. 
Those extensions were much desired by the Government, were 
warmly supported by the local committee, and were necessary to 
give the company the command of the traffic to the south and 
south-west. They would require to raise £117,000 on the debenture 
stock for the Dolores Extension, and they would have to increase 
their debenture power to provide station accommodation to obtain 
the traffic. Mr. G. W. Drabble, a director, seconded the adoption 
of the report, and stated that if the company had ample station 
accommodation and rolling stock it would be impossible for the 
bullock carts to compete with the railway. The report was 
unanimously adopted, and a dividend at the rate of 8 per cent. per 
annum free of income tax was declared on the ordinary capital, 
with the exception of the Dolores shares. The retiring directors, 
Messrs. Ashworth, Drabble, and Fair, were re-elected, and also the 
retiring auditors, Messrs, Cash and Quilter. The borrowing powers 
of the company were increased from £350,000 to £467,200, 
ao pe the amount borrowed on debentures and debenture 
stock. 


Ox Tuesday a meeting of the Midland Company was held for 
the purpose of considering and approving several bills pending in 
Parliament, Mr. Price, the chairman, presided, and was received 
with cheers. He said that for some reason or other the parlia- 
mentary business of this session had proceeded with far less 
— than usual, so that the directors were only able to submit 
four bills. The first bill which they had now to submit for their 
approval was the Midland and Manchester and Sheffield and 
Lincolnshire Railway Bill, which had been promoted jointly by 
the two companies. Its object, so far as the Midland Company 
was concerned, was, in the first place, to give a direct and un- 
broken line of communication between London and Askern, on the 
North Eastern Railway Company, thus bringing the Midland in 
direct communication with that company’s line, and making for 
the Midland an east-coast as well as a west-coast line to Scotland. 
One of its main objects also was to give a more direct communica- 
tion between the collieries in Derbyshire, Nottinghamshire, and 
Leicestershire, and to provide a relief line for the very crowded 
traffic of the central part of the Midland system. It also gave 
the Midland Company a direct communication with the South 
Yorkshire coal-fields, and enabled them to do what they had not 
been able to do in the past, to give accommodation for the traffic 
of that very extensive district. In consequence of Parlia- 
ment’s refusal to sanction so much of the line between Melton and 
Askern, it would, of course, be necessary for the Midland to reduce 
the capital power from £1,800,000 to £800,000. The chairman 
then explained the objects of the other bills to be approved ; and 
the main clauses were read by Mr. Beale, solicitor to the company. 
In reply to Mr. Hadley, the chairman said the length of line from 
Rushton to Melton, as ee pro was ninety miles, but it 
had been reduced to nearly forty. The bill was then approved 
and resolutions were passed eo a bill for enlarging and 
improving the accommodation of the Citadel Station at Carlisle, 


and making and maintaining new connecting lines between the 
various ways converging there; and a bill to empower the 


corporation of Carlisle to make and maintain new streets and 
roads, to purchase the present county gaol, and to provide another 
gaol in lieu thereof, to alter, enlarge, improve, and regulate the 
markets, and to borrow money. On the motion of the chairman, 
the meeting was adjourned to Tuesday, the 3rd of June, to consider 
other bills, The chairman then said that that was the last occasion 
on which he should have the opportunity of addressing them from 
thatchair. Hehad ted office as one of the three commissioners 
to be appointed under the Railway and Canal Traffic Act, which 
was far advan in its progress through Parliament. He was 
sure it was needless for him to say how great an effort it cost him 
and how much pain it occasioned him to sever himself from a 
company and from culleagues with which and with whom he had 
been intimately associated for nearly twenty-one years. Mr. Ellis, 
deputy chairman, expressed their very deep regret that Mr. Price 
was about to leave them, more ye ny he | would be 
deprived of his advice and counsel on the rd. vr. Carbutt, 
a cordial vote of thanks to Mr. Price for ~— 


director, posed 
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NOTES AND MEMORANDA. 


AccorDING to T. Griessmayer one part of a solution of bisulphite 
of lime, sp. gr. 1°06, to 1000 parts of beer prevents the beer from 
turning sour. 


M. BoI.1or, on submitting pure oxygen and atmospheric oxygen 
alternately to the action of the electric current, has discovered 
that 58 cubic inches of pure oxygen yield but one-eight of a grain 
of ozone, while the same amount of atmospheric oxygen gives 
one-fourth of a grai Oxygen mingled in the air is therefore in a 
condition more favourable for its transformation into ozone. 


Ir is proposed to economise the caffeine now wasted during the 
process of roasting the bean. A pound of coffee will yield on the 
average 75 grains of caffeine, and as the annual consumption in 
England amounts to 13,000 tons, the amount of caffeine that is 
wasted is 140 tons. By attaching 1 to the revolving 
dram it is thought that a great part of this can be saved. 


WE are informed that a young man of the name of Hicks 
recently conceived the idea of dipping matches, after they were 
tipped, in paraffin, so as to protect them from moisture. For this 
improvement, we are told, he now receives from a well-known 
match manufacturing establishment in this city an income of 
about ten dollars per day. Matches thus prepared are said to 
ignite readily after having lain in «a basin of water an eatire 
night. --American Artisan. 

AccorpixG to M. Prud’homme, the solubility of certain oxides 
in the alkalies can be increased by the presence of other oxides 
which are easily soluble. If, for example, a salt of sesquioxide of 
chromium be precipitated by ammonia in excess, a small portion of 
the precipitate will dissolve ; but if a certain quantity of a salt of 
copper be added to the liquid, the whole of the precipitated sesqui 
oxide will dissolve by agitation. The inverse is true concernin: 
precipitated oxide of copper. 





In order to determine the ammount of paraffine in stearine candles 
treat five grammes with a boiling solution of caustic potassa. The 
stearine is saponified by the alkali, whilst the paraffin remains sus 
pended in the liquid. The soap is precipitated by the aid of 
chloride of sodium, and carries with it the suspended paraffin. 
This is filtered and washed with cold water or dilute aleohol. ‘The 
paraffin remains on the filter. It is then washed with ether to 
remove a'l traces of water, and the ether evaporated in a weighed 
capsule at low temperature. 


Tiz Custom House annual return states that in the year 
1872 there were 13,198,494 tons of coals, cinders, and patent 
fuel, of the declared value of £10,442,321, exported from the 
United Kingdom ; the coals amounting to 12,712,231 tons, of the 
value of £9,858,418. France took 2,152,527 tons; Germany, 
2,074,622 tons ; Italy, 898,468 tons ; Russia, 771,255 tons ; India, 
Straits Settlements, and Ceylon, 518,653 tons; Egypt, 509,719 
tons; Spain, 501,599 tons; Denmark, 637,706 tons; Sweden, 
486,763 tons; Holland, 468,424 tons. The coals, cinders, and 
see fuel shipped coastwise, from port to port of the United 
<ingdom, amounted to 10,155,858 tons in 1872. The coals brought 
into the port of London amounted to 7,565,516 tons—2,548,918 
tons coastwise, and 5,016,598 tons by inland navigation and by 
railway, 

TERTULLIAN describes by the name organa an instrument with 
tubes, of which Archimedes was the supposed inventor, this being 
the hydraulic organ long in use before any wind instrument with 
keys had become known. Of that improved organ the Greeks 
were the most skilful fabricators, and the first seen in France was 
brought from Constantinople by the ambassadors of Constan- 
tine [V., who presented it to King Pepin, about a.p. 766. Such 
hydraulic organs seem to have been still in use in the tenth cen- 
tury, if we may infer from what William of Malmesbury says 
respecting an instrument fashioned under the direction of the 
learned Gerbert, who became Pope as Sylvester II. In the year 
872 Pope John VIII. wrote to a German bishop requesting him to 
send to Rome an organ of the best quality with an artist capable 
both of constructing and playing on such instruments. 


AccoRDING to M Offret, in batswing burners it is found that, 
though the size of the flame diminishes with the amount of gas 
consumed, it is not in equal ratio. The cost of a large flame for 
each candle power per hour may be, tor instance, 0°42 centimes, 
while with a small one, it will be 0°897 centimes, Or, again, the 
light of a large flame may be equivalent to fifteen candles, while 
that of two small ones together will be 7°4 candles. The cause 
of this is attributed to the complete combustion of the gas in the 
blue zone in the gas flame, which gives little or no ligt in either 
case, and has more favourable circumstances for its occurrence 
relatively to the size of the flame in the small than in the Iarge 
flame. Another more inexplicable phenomenon is tha‘ with a 
flat flame the intensity of the light is the same, whether the edge 
or the flat of the flame is tested. This points to the absolute 
transparency of the flame. The use of cylindrical glass chimnies 
with round jets (argand, &:.) is concluded to be, on the whole, 
somewhat more economical than with flattened chimnies, after a 
series of experiments to settle this point. 


Tue walls of aquaria, exposed to light, become covered with a 
growth of cryptogamous vegetation, M. Charbonnier has observed 
that sometimes two or three days are sufficient for the full growth 
of this green moss, while at other times it hardly appeared in 
eight or ten days. He has noticed that every month, at the time 
of full moon, the vegetation has its maximum of intensity, and it 
is almost nw at new moon. At full moon a daily cleaning is 
needed ; whereas, this period over, cleaning twice a week will be 
sufficient. M. Charbonnier has also made observations on the 
germs of microscopic conferve in water coming to his reservoirs 

rom the Oureq, in Paris. This water passes a considerable dis- 
tance in the open air. Now, the quantity of these germs is found 
to be very variable, and it is greatest at the time of the full moon. 
The explanation he suggests for such a curious phenomenon is as 
follows: Vegetable germs lying at the bottom of a stream are 
raised in sunlight by the gas bubbles they then give off in respira- 
tion, and which continue some time attached to them. When 
night comes on the bubbles disappear, and the plants sink again ; 
but if there is strong moonlight the production of gas continues, 
= they are kept floating ; hence the superabundance met with at 

ull moon. 


A NEW of ¢ action has been suggested by 
M. F. S. Provenzali. Thermometers wale of a solution of iodine 
in bisulphide of carbon exposed to the light are from 0°20 to 0°25 
more sensitive than those made of bisulphide of carbon alone ; 
in the dark, however, their expansion is almost equal. A ther- 
mometer made of solution of iodine in bisulphide of carbon will 
rise or fall in passing from light to darkness or the reverse, while 
a mercury thermometer remain sensibly stationary. The 
saturated solution of iodine in bisulphide of carbon has very 
little power of reflection, perfectly opaque, and is not changed 
chemically by light ; hence the rays of light reflected by mercury 
are absorbed by the solution of iodine, or transformed into heat, 
which expands the — itself. He employs these facts in de- 
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vising a photomet tant action. Two thermometers are 
placed together, one of mercury divided into fiftieths of a degree, 
the other of iodine in bisulphide of carbon whose scale in the 
dark is the same as the mercury thermometer. These ther- 

ters are affected equally in the dark, but under the action 
of light the one with the iodine solution rises higher according to 
the intensity of the light. Two mercury thermometers, both of 
which are shielded from the light excepting the bulbs, one of 
which is plunged into a saturated solution of iodine in bisulphide 
of carbon, in the dark will both exhibit the same degree of ex- 
pansion, but exposed to light the one immersed in the iodine 
solution will expand much more rapidly, and show a permanent 
difference depending upon the intensity of the light, 





MISCELLANEA. 


Her Masesty has been pleased to confer a Civil Companionship 
of the Bath on Professor Owen. 

A COMPETITIVE examination of candidates as engineer students 
and shipwright apprentices will shortly be held by a Civil Service 
Commissioner at Chatham dockyard. 

Dr. Fran KLIN, one of the members of the Rivers Pollution Com- 
mission, visited Birmingham on Thursday last week, and examined 
the river sources of the water company’s supply. 

THE committee of the Royal Agricultural Society have decided, 
after viewing the proposed site for the show, to recommend that 
the meeting for 1874 should be held at Bedford, in preference to 
Norwich or Cambridge. 

Tue municipality of Ostend has accepted the proposals of the 
English Company, Birch and Co., for the construction there of a 
Kursaal, a pier, an Alhambra, a bathing establishment, and an 
aquarium on the model of that of Brighton, 

THE Great Eastern, with the chief part of the new Atlantic 
cable, has made a fair passage from Sheerness round to Portland. 
She has more than 2600 miles of cable in her tanks, the remainder 
being stowed in three supplementary steamers. 

LarGz entries of stock have been made for the meeting of the 
Bath and West of England Southern Counties Agricultural Associ- 
ation, to be held this year at Plymouth, in the first week in June, 
and the preparations are now in a very forward state. 





Tue Devastation has made an average passage to (Queenstown, 
maintaining a speed of eight knots an hour with a north-easterly 
wind. ‘The run across from Plymouth occupied twenty-nine hours. 
The turrets are said to have worked satisfactorily in the trials made 
during her trip. 

Tue Forest of Dean colliers on Monday held an indignation 
meeting at Cinderford, at which the special rules framed by the 
masters under the Mines Regulation Act were severely canvassed. 
It was resolved to accept an invitation given by the Government 
inspector to a conference with the masters. 

Tue following statement shows the total number of messages 
forwarded from postal telegraph stations in the United Kingdom 
during the week ended the 17th of May, 1873, and during the cor- 
responding week of 1872:—Week ended May 17, 1873, 337,038 ; 
May 18, 1872, 279,559; increase in the week of 1873 on that of 1872, 
57,479. 

Canrcoes of useless shot and shell are continually arriving at the 

Royal Arsenal, Woolwich, from Malta and Gibraltar, having deen 
replaced at those stations by more modern material, and instead of 
being stacked away, as was formerly the practice, are at once 
handed over to the Royal Luboratory Department, to be broken up 
and recast. 


ARRANGEMENTS have been provisionally entered into, subject to 
the approval of the proprietors of the two companies, for a fusion 
of the Carnatic anil the Great Southern of India Railways into one 
undertaking. By this means unbroken narrow gauge communica- 
tion would be offered between Madras, Tinnevelly, and Tuticorin, 
vid Belpur, Trichinopoly, Dindigul, and Madura. 


On Saturday Mr. Carter held an inquest at Merstham respect- 
ing the death of Henry Bonwick. The deceased was a labourer 
in the employ of Messrs, Peters Brothers, Greystone Limeworks, 
Merstham. On Thursday afternoon he was driving over the 
Jolifferew Bridge, when the horse took fright in consequence of 
hearing a railway whistle. In attempting to stop the horse the 
deceased fell out, receiving fatal injuries. The jury returned a 
verdict of ‘‘ Accidental Death.” 


At a largely attended meeting of the Royal Irish Geological 
Society, held in Dublin, on the 14th inst., Mr. L. Studdart, LL.D., 
real a paper on “‘The Examination of Lough Allen Coal trom 
Arigna Districts.” He gave a minute analysis of several specimens 
of the coal, detailing the percentage of water, ash, and coke which 
they contained, and their power of converting water into steam. 
The author expressed his conviction that the Lough Allen coals 
were not, in caloric properties, inferior to the best Scotch or New- 
haven. , 

PREPARATIONS are being made for resuming operations at 
Anstruther new harbour works, which have been at a standstill 
for a considerable time in consequence of the want of funds, The 
new east pier is to be carried out to its original length, and in 
order to prevent as far as possible the pier from being again over- 
thrown by the sea, the outer section will be built of concrete 
blocks, the expense of which, it is said, will absorb the greater 
part of the grant of £9000, voted in the House of Commons a fort- 
night ago. : 

Mr. F. W. RowsE.t, Superintendent of Contracts at the Admi- 
ralty, has been on a visit to South Staffordshire and other manu- 
facturing districts, to explain the desire of the Admiralty to esta- 
blish business relations with manufacturers direct, and their 
intention to avoid if possible all intermediate agencies, It is 
generally believed that the proposals of the Government are fair and 
reasonable, and that they will not only lead tu a satisfactury direct 
business between the Government and manufacturers, but will 
secure a considerable national saving. 


Tae Annual Conversazione of the President of the Institution of 
Civil Engineers is to take place on Tuesday next, the 27th inst., ia 
the West Galleries of the International Exhibition. The invitations 
have again been issued in the names of the President and Mrs, 
Hawksley ; and the distinguishing feature of last year’s reception 
—the presence of ladies —is to be repeated. The entrance will be by 
the West Orchard House at Queen's gate. The company will then 
ascend the south-west staircase, pass along the Picture Galleries, 
descend the south-west staircase, and return in the opposite 
direction along the Machinery Rooms, The machinery will be 
shown in motion, and will be explained by the different exhibitors, 
aided by members of the Institution. 


On Tuesday, at an adjourned meeting of the Birmingham Town 
Council, a report was presented by the Sewage Committee, whereon 
it was resolved to purchase additional land in the Tame Valley for 
sewage purposes; also that the Sewage Committee should be in- 

tucted to ider the expediency of forming a Sewage Commis- 
sion for the whole of the district draining into the river Tame and 
its tributaries. The Committee were also instructed to prepare 
and submit to the Council a statement as to the cost incurred in 
carrying into effect the experiments of converting the sewage 
deposited at Saltley into cement. The quantity of land to 
purchased at Saltley is 78 acres, and its cost and the works 
Shouts to be undertaken will be over £23,000, 

A SUCCESSFUL trial of the newly patented “pop valve” for boilers 
was made on the 14th inst. at the iron shipbuilding yard of Messrs. 
Harland and Wolff, Belfast. It is styled the “Pop valve” from 
the suddenness with which it springs open under the influence of 
the steam pressure from the interior of the boiler. It is composed 
of an alloy consisting mainly of nickel, which is almost as hard as 
steel, and possesses the additional advantage of not oxidising by 
moisture. The valve in ordinary use generally fails to indicate 
the exact degree of steam pressure on the interior surface of the 
boiler, as from the moment it commences to open the escaping gas 
renders the pressure on the valve surface less than that on the rest 
of the boiler, on which the e has frequently risen to a degree 
sufficient to cause an explosion, even when the valve remains open. 
In the ‘‘pop valve” the machine iscontrived with a view to equalising 
the pressure on the valve to that of the boiler. In the tests to 
which the invention has been subjected in America it is re 
that, where the limit of pressure on the boiler was fixed at 50, the 
utmost increase in the generation of steam failed to raise the pres- 
sure on the valve, and eae 4 on the boiler, to more than 











50. The valve can be applied both to stationary and locomotive 
engines, 
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Grants and Datesof Provisional Protection for Six Months. 


a - Epwarp Tuomas Houcues, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of the salts, carbonates, and hideates of age Ae 
and strontia, and also for improved modes of making baryta an 
strontia hyo —A oa Verbert from Louis Gustave Ghilats 

rt and Ed d Verbert, Rue du Progrts, Schaerbeek, 

brussels 14th ater 1873. 

ILLIAM Epwarp Gepor, Wellington-street, Strand, London, 
** A new or improved —— or twister whisk for drawing, spinning, 
reeling, rolling up, twining or twisting, and doubling all textiles 
generally, and particularly for drawing and throwing every description 
and kind of silk.”—A gong from Louis Rocheblave, sen., 
Alais Gard, France. —26th se, 5 

1272. Sam Menpet, M 
woven fabries.”—“5th April, 1878. 

1304. ALBERT Marcius ILBER, Wood-strect, Cheapside, London, “An 
improved burner for wicks.”—9th April, 1873. 

ae age Wesruorp, West India-road, London, ‘‘ An impro 

used as a signal for ships in dis 
handlight to be used in 

1374. Joun KNow es, Westwood, Pendlebury, ~y 
—_ of producing the blast’ in cupolas and furnaces.”—16th April, 

1409. Jonn Large, Lyneham, Wilts, ‘‘ Improvements in or additions to 
railway carriages.”—18th April, 1873. 

1490. FreDERIcK Liveratt Roveprno, Botolph-lane, London, ‘‘ Improve- 
ments in the manufacture of artificial a April, 1873. 

1496, WiLttaM Par.ey, Aylesbury, Bucks, “ in pi 
gases and in the construction and arrangement of oe apparatis con- 
nected therewith, the whole of which i to 
the manufacture of gas for illumination, and pat. ‘thovesl may be 
ag for obtaining gas for heating purposes. 

1500, Louis THIERCELIN, “ Improvements in recovering iodine 
from ar) ape of lime during the manufacture of superphosphate of 
lime, and in apparatus therefor.”—25th April, 1873. 

1564. JaMEs beara on gen Kirkeudbright, N.B, “Improvements in 
umbrellas, had 30th April, 1873. 

1580, WILLIAM Paapenton Hewson, Ledbury-road, Bayswater, London, 
” a... “ae og joe manufacture of raised or cut piled fabrics from certain 








ts in the manufacture of 





at 











158. , MacponaLtp Cameron, Lombard-street, London, ‘“‘ Im- 
provements in life-rafts.” 
1582, ALEXANDER Henry, Edinburgh, Midlothi 





1635. Bexnsamrs Acton and Joun Mustarp, Stroud, Gloucestershire, 
“Improvements in apparatus for feeding wool and other fibrous 
materials to e es.” 

1636. EDWARD CASPER, ibury-cireus, London, “An improved le 
and apparatus for washing and scouring wool, cotton waste, and other 
like substanees.”— A communication from E. Dezuarte and Jules 

Farinaux, Lille, France. 

1637, DANIEL DE Castro, Mortlake, Surrey, and epee Burton, 
Camden Town, London, ‘Im: provements in gas me 

1638, CHARLES JULIUS Batt, New Bridge-strcet, Blackfriars, London, 
“‘ Improvements in drills for boring holes.” 

1639. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the construction of pianofortes.”—A communication from 
Wilhelm Freudentheil, Hamburgh, Germany. 

1640, ALEXANDER MELVILLE Ciark, Chancery-lane, London, “Giffard 
injectors.” —A communication from Raphael Colacicchi, Paris.—6th 


May, 1873. 
1642. Geonce WasHINGTON MALLory, Mystic bd New London, 
Connccticut, U.S., “ Improv for boats on ship- 





board.” 

1643. Cuar.es Freperick Woop, Birmingham, ‘‘ Improvements in 
pr | —— power engines, which may also be used as liquid pumps 

rs, 

1645. "hacen CuaRLes HENDERSON, Southampton-buildings, Chancery- 
lane, London, “ Improvements in fet oe and boiling 
furnaces, and in the mode of application ”—A communication 
from Thomas Leonard Barber Edgecomb, New York, U 8. 

1647. Witt1am SKELTON, Pleck Tronworks, _ Btaffordahire, and 
Witt1AM MOoBBERLEY, ‘t cz Improvements 
steam boiler and other furnaces.” 

1648. CHaRLes Tu1emMe Liernur, C. M. De Bruynkops, and JoHann 
MARTIGNONI, Frank fort-on-the-Maine, Prussia, ‘‘Improvements in 
screw-cutting gear.” 

1649. SerH WHEELER and Epcar Jerome, Albany, New York, U.S., 
sid — in machinery for making paper boxes and similar 
articles.” 

1651. Witniam Lovurs Winans, Grosvenor-square, London, ‘“ Improve- 
ments in the construction of steam vessels.”—Partly a communication 
from Thomas Winans, Baltimore, Maryland, U. 8. 

1652. Henry Woopcrort Hawmoxn, th buildings, Chancery- 
lane, London, ‘I in the for lowering boats.”"— 
A communtestion from Thomas Shaw, Philadelphia, Pennsylvania, U.S. 

1653. ALEXANDER DoNALD and ALBERT James ATKEY, Cornhill, London, 
“An improved machine for turning, shaping, slotting, drilling, ani 
boring metals.” 

1654. Cuanam Epwiy Hammonp, Clayton om Hurstpierpont, Sussex, 
“Improvements in windmills.”—7th May, 1 














in breech-loading fire-arms.” 

1583. Hesry HuRLEy STEVENSON, Sunbury-on-Thames, Middlesex, ‘‘ Im- 
proved means or apparatus for propelling vesse) 
1585. GeorGe TomLinson BousrieLp, Sutton, Surrey, “ Improvements 
im torpedoes."—A communication from Colonel Von Scheliha, St. 
Petersburg. 
1586. CHARLES AmBrosE McEvoy, Toe agg Ordndnce Works, Bear-lane, 

n apy 


Southwark, Surrey, ‘I to be used when 
“Improvements in 


firing fuses by electricity.” 

1587. Henry Hus, Cranmer-road, Stockwell, Surrey, 
lamps for burning petroleum spirit and other highly volatile liquids.” 

1588. Austin JoserH Maner, Dublin, Ireland, “‘ gly volatile Yau anti- 
—e 4 axle bearings or boxes, applicable to traraway and other 
car 

1589. ALFRED IstporE Honore Parent, Boul t de 
*‘ An improvement in the manufacture of buttons _ garments. ” 

15 Yo CuarLes Joun Smite, North t “ An i t in 
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em. re- 
592. _ MircHecct Ketsuaw, Elland, Yorkshire. “ hiaeiiibat in 
wire card covering | for carding wool, cotton, silk, flax, tow, and other 
fibrous substances.” 
598, Pizrre Hucon, Paris, “ hog te ts in ters.” 
1504. JAMES Tueopore | Grirrin, U gd " Thamea-street, London, “ Im- 
ts i and simi eyeanone, and in apparatus for 
clearing the heonste of weeds and stubble, and for distributing manure 
and other bodies into furrows.”-—- A communication from Jerome 
Remington, Vosburg, Wyoming‘ U.S8.”—2nd May, 1873. 
1595, Seprimus SrerHen WILLIAMSON and Davip ARSELL, Saundersfoot, 
Pembrokeshire, “ jee gee in steam engines.” 
1597. Wittiam Wruont, Sheffield, “ I in the 
of om: for heating and illuminating purposes, and in apparatus for the 


sam 
1598, Dav 1p Mupiz, Dalrymple-crescent, Edinburgh, Midlothian, N.B., 
* An improvement in the construction of Venetian blinds. 

1599. Joun Warp, Battersea, Surrey, “ I ts in the f; 
ture of Portland cement.” 

1600. JamEs amufactre of Glasgow, Lanarkshire, N.B., “‘ Improvements 








facture 











in the cking for piston and valve rods, 
pistons, pipe joints, and other similar pu 
1601. Cant ETER Heinricn Ocnwapt, Ham urgh, Germany, “‘ Improve- 


ments in slide valve gear for steam engines.” 

1602. Henry Derry, Middlesbrough, Yorkshire, ‘A new or improved 
apparatus or hine for ing and the exterior, sides, 
and bottoms of ships afloat and der floating or submerged bodies.” 

1603, James Boorn, Ovenden, near Halifax, Yorkshire, and James 
Brices GARDAM, Halifax, Yorkshire, ‘“‘ Improvements in means for 
tipping or finishing fabrics made in imitation of sealskins and other 
similar fabrics. 

1604. JoHANN MAXIMILIAN FLESSNER, Golden-square, London, ‘‘ Improve- 
ments in motive power engines.” 

1605, James Lorr, Liverpool, ‘‘ New or improved appliances or apparatus 
for trimming the edges of straps, bands, and other articles.” 

1606. Davip Foster aud Wittiam Lockwoop, Sheffield, “ Improvements 
in moulds for casting crucible, Bessemer, and other steel ingots. 

1607. James Henry MILLs, College-street, London, “ Improvements in 
traction and tramway locomotive engines.” 

1608, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improved 
machinery for making casks.”—A communication from Emile Gérard 
and Félix Thuillier, Paris.—3rd May, 1873. 

1609, JosEPH TURNER, Sheffield, “Improvements in the manufacture of 
sheep shears.” 

1611. Frank Wirt, Frankfort-on-Maine, Germany, “ Improvements 
in self-lighting eT ‘apparatus. ”—A communication from Franz Korwan, 
Mannheim, and Michael Flurscheim, Frankfort-on-Maine, Germany. 

1612. SaMUrt. aa Lees and Frank FauLkKyer, St. Helens, cine 





shire, yn in rousing apparatus for henge | the fermen- 
tation erty pe | the attenuation of a orts and wash, 
und which 





also d for li rumen in any 
liquid requiring intermixture for bringing ‘about certain definite 
results.” 

1613. Joun Stusss and W1Lu1AM Stvsss, Wharton, oti, and CHARLES 
Srusss, Liverpool, ‘* Improved apgeneins, for filling sacks or with 
ground salt, grain, or similar subs 

1614. Peter CHARLEs, Church-street, 4. Btoke Newington, London, “ Im- 
provements in apparatus for supplying water to water-closets, and for 
the prevention of waste of water admitted thi 

1615. WiLttam Botwoop, 2, ace St. John’ '8, Ipswich, Suffolk, 
“ Improvements in 

1616. Jounw Baxter LANGLEY, Léncoin’s-inn, London, “ Improvements in 
water gauges for steam boilers and other purposes.” 

1617. Jonn Gray, Brixton, Surrey, ‘New or improved a) tus for 
perfecting the combustion of fuel in the furnaces of steam ers, and 
for effecting the better ventilation of stokeholes in general, and of 
those of over-sea steamers in particular.” 

1619. Sir GeraLp Davton FitTzGERALD, Grosvenor-place, London, ‘‘ Im- 

ments in and licable to tubular steam boilers 

1620. CHARLES JoHN GALLoway and Jonn Henry Brckwitn, eee, 
*‘ Improvements in the slide valves of compo steam 

1623. Jonn Imray, South Chancery-lane, Teeden, “An 
improved process for cmelting re and apparatus therefor.”—A com- 
munication from Oscar Ougrée, near Li¢ge, Belgium.— 5th 








NB, “1 ¢, | 1658. Wiuttas KENsETT Pvatt, Philadelphia, ae U.S., “Im- 
—s » — in ical fire extinguishers. 
1660, Jonx Watson OrMIsTON, Shotts, Lanarkshire, N.B., ‘‘ Improve- 


ments in the manufacture ‘of pig iron adapted for the Bessemer 


process.” 
1662. Joun Lanna, Parkside-street, Battersea, Surrey, “ Improvements 
in the manufacture of boots and shoes, and in apparatus therefor.” 


1664. WALTER Epwarp Yarrs and Rosert Watson, Manchester, ‘ Im- | 
h 


i and churns.” 
1666. Evaene GERAUT, “Farringdon-road, London, “Improvements in 
aérated water bottles and stoppers for the same. 
1668. Austin JosepH MAHER and WILLIAM BLACK, Dublin, “‘ New or 
ees modes or means for controlling, guiding, or directing the 
ig stock on tram or other ways from main to branch lines, or 





vice versd, 
1670. Epwarp Marston, Fleet-street, London, and Henry 
King William-street, Strand, Westminster, “Improvements in ink- 
stands, and in the mode of using soluble chemical substances there- 
= as writing ink.”—A communication from Adolphe Teysonniere, 


1672. Jounw Freperick WiILuiAmM Hopces, Belfast, Ireland, ‘‘An im- 
proved process for bleaching jute and other textile fibres, and for 
a gor po the same for the reception of colours and for the manufac- 
ture o per. 

1674. Louis GoovER, Field-lane, Thorne’s-lane, Wakefield, Yorkshire, 
be Improvements in the setting of, and in the means of cleansing, 
steam boilers.” —Sih May, 1873. 


KLEINAv, 


Inventions Protected for Six wipes on on the Deposit of 
Complete _Specificatio: 

1641. Georce Hasettine, Sout buildi London, “‘An im- 
proved process and apparatus for effecting and maintaining a sepa- 
ration between ay ww liquids, « or between a liquid and an: 
substance held in erein, parts of which 
invention are coueaie to the construction of galvanic batteries and 








to the refining of a and vinous liquors.”—A communication 
from Frank mard Pi a ee 2 ny Jersey, U.S., and William 
Henry Sawyer, New York, U.S.—7th May, 1873. 

1644, ARTHUR CHARLES Aarne South buildings, Chancery- 





lane, London, ‘Improvements in direct hydro-caloric motors for more 
completely utilising the mechanical power of heat, and applicable as 
industrial motors, and as direct propellers in naval and fluvial navi- 
gation.”—A communication from Gustave Demailly and Léon Brun- 
neaux, Brussels.—7th May, 1873. 

1646. James Munroe Currer, Boston, Massachusetts, U.S., ‘‘ Improve- 
ments in steam and water valves.”—A communication from Joseph 
William Willis, Boston, Massachusetts, U.S.—7th May, 1873. 

1656. WILLIAM Mickie, Tynemouth, Northumberland, “ Improvements 
in economising fuel used in habitations or buildings, and for furnaces 
generally.”—7th May, 1873. 

1737. WittiamM Rogerr Lake, Southampton-buildings, London, ‘An 
improved method of and apparatus for cutting out and replacing 
imperfect portions of vencers.”"—A communication from Aaron Hall 
Allen, Boston, Massachusetts, U.S.—13th May, 1873. 





Patents on which the Stamp Duty of £50 has been Paid. 


1413. Martin Benson, Southampton- -builc aagh, London, “ Steam pump- 
ing or blowing engines.”—17th Ma % 1870. 

1876. Jonn Dopp, Oldham, L * Spinni 
&c.”—13th May, 1870. 

1389. James Bairp Hanpysipe and THomas RicHarpson Yarrow, 

ow, Lanarkshire, N.B., ‘‘ Springs.”—14th May, 1870. 

1492. Trasano AvousTo DE CARVALHO, Park Villas, High-road, Lee, 
Kent, “ Ships and vessels.”—23rd May, 1870. 

1559. Henry BEssEMER, Queen-street-place, 
“ Steamships, &c.”—27th May, 1870. 

1580. Henry Bessemer, Queen-street-place, 
“Steamships, &c. en ig May, 1870. 

1742. Henry BrsseM Queen. t-place, 

“Steam vessels, he 1th June, 1870. 

1803. THomas Wricnutsox, Teesdale Ironworks, Stockton-on-Tees, 
Durham, “‘ Lowering weights.”—24th June, 1870. 

1369. JAMES Mitter and James MILLER, jun., Clifton-road, Peckham, 
Surrey, ‘‘ Elastic fabrics suitable for gussets.”—15th gt 1870. 

1885. Perer JENSEN, C! lane, London, * Writing and telegraphic 
mig moe "—14th May, 1870. 

1513. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, 


g and doubling cotton, 





Cannon-street, London, 
Cannon-street, London, 


Cannon-street, London, 


“ Regenerative gas , &e.”—25th May, 1870. 
1428. Davip McCo.Liey WESTON, Boston, Massachusetts, U.S., ‘‘ Knitted 
'—18th May, 1870. 


1486. ALFRED sa Aylesbury-street, Walworth, Surrey, “ Regulat: 
and contro) the supply of hie &e.”—23rd May, 1870. ing 
1406. DiLLwyn SmyTH, ns mg “ Purnaces.”—16th y any 1870. 
1473. Witt1am Avery, Redditch, “‘ Cases or receptacles for needles, &c.” 
—2lst May, 1870. 
d London, 


1408. Joseph Levi Monteriore, K 
“ Bronze.”—17th May, 1870. 
1412. a BIcKERTON GREENWOOD, a Hertfordshire, ‘‘ Holding 
dow-sashes or shutters,”—17th May, 1870. 
1425. Joun CasTHELAZ, Rue 8t. Croix dela Bretonnerie, Paris, “ Artificial 


singti square, 


“es 








May, 1873. 

1625. Jonn Grice and Ext James Harrison, Birmingham, pater’ 
ments in the manufacture of gridiron steps for carriages. 

1626, Joun Steen, Wolverhampton, Staffordshire, “‘ Improved apparatus 
for heating the feed-water for steam boilers.” - 

1627. Eustace Wiczke.t and Josepa PoL.it, Sowerby Bridge, Yorkshire, 
‘* Improvements in steam generators or boilers.” 

1628. Jonn Imray, Southampton-buildings, Chancery-lane, London, 
* Improvements in caloric engines.”—A comidennaieneiens from Nicol 
Auguste Otto, Deutz, Germany. 

1629. Joun Brown, Bolton, Lancashire, “‘ Certain improvements in looms 
for weavin 

1630. eon Jonny Happay, Strand, Westminster, “ Improvements in 
the treatment of saltpetre and in machinery therefor.”—A communi- 
cation from Richard Lever, Valparaiso, 

1631, Epwarp GrirriTn BREWER, ———s 
ments in t 
or stiffening of fabeteny such as tulle 
from Eugene Pasquier, Rheims, France. 

1632. SamuzL SHaw Brown, Francis AYRTON, | and James Austin, Liver- 
pool, * Improvements in looms for weaving.” 

1(s3. STEPHEN ALLEY, Glasgow, Lanarkshire, N.B., “Im 
arranging retorts, and in apparatus for ¢ iz 
same. 


“ Improve- 





Jane, London, ! 
for drying, spp! applicable to'the to the Cas 





—— in | 94, i Bera tae Roserts, 
wing the 
‘ 


kaloids.”—18th May, 1870. 
1450. Joseph ScHioss, Cannon-street, London, “‘ Fastenings for purses, 
"19th May, 1870. 

1619. Henry Brinsmeap and Ricnarp Lyons, Ipswich, Suffolk, ‘ Thrash- 
ing machines.”—4th June, 1870. 

1622. Jonny Ropert Jerreries, Orwell Works, Ipswich, Suffolk, 
“ Ploughs.”—4th June, 1870. 

1686. Francis GeorGe F.ieury, Merrick-square, Southwark, Surrey, 
“* Water-waste preventers.”—11th June, 1870. 


Patent on which the Stamp Dut Duty of £100 has been Paid. 


1485. Pattie Jonn Messent, Tynemouth, Northumberland, “Mixing 
concrete.” —2lst May, 1866. 


Notices of Intention to Proceed with Patents. 
64. AAnon Waite Cook WiIL.1AMs, Southam -buildings, London, 
ae nai!s,”—A communication from J. Capone. — 6th 
anuary, 1073. 
72, HENRY p aeerceg Leeds, “ Bleaching, dyeing, and — linen, 
Stockton-on-Tees, 


&e."—Tth January, 1 
95. mee Gay, Rue de’ Grammont, Paris, ‘a Recaretion eal buildings" Lowd 
98. LEANDER Wo.corr BoynTox, Gouthempton bulldie a and 





| 804. THomas James Sarr, Fleet-street, London, 


' ampton-bui 





Josera Exticorr Hotes, Vowler-street, Walworth-road, Surrey, 
“Centrifugal machines, &c.”—9th January, 1875. 

100. ALFRED SOWERBUTTS, pen a afalgar-road, Old Kent-road, 
Surrey, ‘‘ Raising sunken vessels, &c. 

103. ALBERT SEIFERHELD, Albion’ Works, Lansdowne-road, Hackney, 
ae. ae y Daragunesennt. heels of boots and shoes.”—A com- 
m™ m A e court. 

107. Ropert Wituiam Pace, F , High Holborn, 
London, “‘ Cutting screws.”—10th yoo 1873. 

111. Samvet Sret., Brunswick-street, Keighley, “Preventing dense 
smoke from chimneys, &c. 

ee HENRY Crisrtx, Stratford, 


= WILiiaM Turton and Horace Rocers, Leeds, ‘‘ Vehicles for con- 


rs and | 
IER, Boulevart de ay Paris, 


hnila? 





“Furnaces.”—11th January, 


130, ). densanun’ Paswen 
“Spring ”—A communication from Camille 

134. Freperick Joun TRIPPE, Southampton, “Cutting textile fabrics 
into small portions for patterns, &c.” 

= Binge Scort, Birmingham, and betes pow James MaTTHEws, Aston, 








jirmingham, ‘‘ Breech-l arms.”—13th January, 1873. 
ML Waesen EWICK Quetcu, W: Magna, “« Heating and ventilating 
rooms and '—14th January, 1873 
160. James Owen, Great Lever, near ton, ‘“‘ Preventing accidents in 
mines, &e.” 
162. G Davis, Cranb street, Leicester-square, London, “ Ships’ 
davits.” 


164. Henry Janay, Poplar, London, “ Steering apparatus for ships, &c.” 
—lith January, 1873. 
208. VALENTIN Scnwarzenpacn, Berne, Switzerland, “Gilding on 
223. Joun Reporave and Danrex Wricut, Birmingham, “ Glass vessels 
and other articles to which taps, &c., are applied.” 
buildi London, “ Fire- 


225. Wittiam Rowert Lake, 
proof vaults.”—A communication from. J udson w. ‘Warner. ay, 
re- 
—A communication from Judson W. Warner. — 18th 








226. Wittiam Ropert Lake, South , London, 
proof safes.” 
January, 1873. 

$20. ALEXANDER MELVILLE CLarK, Chancery-lane, London, “Scouring 
and polishing wire.”—A communication from George Broomhead.— 
27th } ceenag 1873. 

332. ALex Bernstein, Berlin, “ Effecting electric contact by passing 
trains or es on rail or 

$33. . oa Bernstein, Berlin, 


1873 
390. Howarp Bussy Fox, Oxton, “ Waterproof garments.”—Ist February, 
1873. 


r tramw: ways. 
“Controlling switches.”—28th January, 


449. THomas GEORGE Fonnereav Dopey, Camberwell-green, Surrey, 
“Saving life at sea.” —7th February, 1873. 
515. Joun Broan, Hornsey Rise, Islington, London, “ Applying poultices, 
&c., to the human body.”—12th February, 1873. 
556. FRANCIS Henry am, Fleet-street, London, “Filtering water, 
&e.”—14th February, 1873. 
“Kilns for baking 
plaster, &c.” — A communication from Paul Francois Mabille.—5th 
March. 1873. 
S41. James Wapswortu, Manchester, “ Fuel and [manure.”—Sth March, 
3. 


1873. 

848. James Reipy, Kennington-road, Surrey, “Pick or pickaxe for 
excavating, &c.”—10th March, 1873. 

1022, Joun Keit Tus, Glasgow, N.B., “‘ Dressing leather.”—19¢h 
March, 1873. 

1049. Jonn Tuomas and Hereert LLEWELLYN Morris, Penclawdd, 
“ Finishing metal plates after they have been coated with tin, &c.”— 
20th March, 1873. 

1164. JosepH BuLLows and ALFRED Buttows, Walsall, “ Clipping horses, 
&c.”—28th March, 1873. 

1195. WituiaM BEECROFT, Barrow-in-Furness, ‘‘ Moulds for moulding 
metals.”—lst April, 1873. 

1263, GrorcEe PASHLEY, Sheffield, “‘ Valves.”—4th April, 1873. 

1272. Sam MENDEL, Manchester, ‘Woven fabrics,”—5th April, 1873 

1304, ALBERT MARCIUS SILBER, Wood- street, Cheapside, London, “Burner 
for wicks.”—9th April, 1873. 

1374. Joun Know es, Westwood, Pendlebury, “ Producing the blast in 
cupolas and furnaces.”—l6th April, 1873. 

1435. GrorGE SPENCER, Cannon-street, London, and WALTER MACKERSIE 
Sairn, Henniker Cottage, Chandos- road, Stratford, ‘‘ Carriages, &c., 
for railways and tramways.” 

1445. HENRY Younc Darracortr Scort, Ealing, “Treating night-soil, 
&e.”—21st April, 1873. 

1457. FREDERICK SAVAGE, St. 
tion engines, &c.” 

1458, Josern Ports, jun., Sunderland, ‘Permanent way of railways.”— 
22nd April, 1873. 

1468. ANDREW James Derney, Liverpool, “ Raising sunken ships, &c.” 
23rd April, 1873 
1491. Wittiam BU RNETT, Southampton-buildings, London, “ Apparatus 
for supplying oil for lubrication.” 

1493. WILLIAM Buryert, Southampton-buildings, London, “ Utilising the 
dynamic effect of water, &c.”—24th April, 1873. 

1509, Henry Younc DARRACOT? Scorr, Ealing, ‘‘ Treating night-soil, 
&e.”—25th April, 1873. 

1523. CuarLes Bartow, Southampton-buildings, Chancery-lane, London, 
“ Rifling ordnance.”—A communication from Major Addington Taylor. 

—26th April, 1873. 

ay Joun Jeyes and Otiver Jeves, Ivy House, Plaistow, “ Fuel.” 

36. Thomas Onion, Loughbo: borough, and WILLIAM ONION, Sneinton, 
< Domestic fire- -grates or ranges. 

1541. ALFRED Vincent NEWTON, Chancery -lane, London, ‘‘ Facilitating 
the feeding of brushmaking machines.”—A communication from Hiram 
Cornelius Covert. —28th April, 1873. 

1565. Joun Stapp, sen , Torquay, “ Sash wei; ghts.”—30th April, 1873. 

1597. Wittram Wricut, Sheffield, ‘‘Gas 

1599. Joun Warp, Battersea, “ Portland cement.” 

1603. James Boorn, Ovenden, near Halifax, and James Briccs GARDAM, 
“* Tipping or finishing fabrics made in imitation of sealskins, &c.” 

1606. Davip Foster and Wituiam Lockwoop, Sheffield, ‘‘ Moulds for 
casting steel ingots.”—3rd May, 1873. 

1629. Joun Brown, Bolton, ‘‘ Looms for weaving.”—6th May, 1873. 

1641. Grorce Be sparen ’ Southampton-buildings, London, * Effecting 

and tion between two dissimilar liquids, &e.”— 
= communication from Frank Leonard Pope and William Henry 

1646. col Muwroe Cutrer, Boston, Massachusetts, U.S., ‘‘ Steam and 
water valves.”—A communication from Joseph Will Willis 

ge Ma WHEELER and Epoar JEROME, Albany, New York, U.S., 
“ou xes, &c.” 

— ILLIAM MicKLe, Tynemouth, ‘‘ Economising fuel, &c.”—7th May, 


1737. Wituiam Ropert Lake, Southampton buildings, London, “Cutting 


out and replacing imperfect portions re vencers.’—A communication 
from Aaron Hall Allen.—13th May, 1873. 


an interest in opposing any one of such applications 
ote in writing of their objections to such 
* the office of the Commissioners of Patents, within fourteen ‘days of its 


Nicholas Ironworks, King’s Lynn, “‘ Trac- 
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*.* Specifications will be forwarded by post from the Patent-office on 
recetpt of the amount of price and postage. Sums exceeding 5s. must be 
remitted - Post-office Order, made payable at the Post-ollice, 5, H a 
Holborn, to Mr. Bennet Woodcroft, her Majesty's Patent-office Sou 
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ABSTRACTS OF SPECIFICATIONS. 
The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 
Class 1.—PRIME MOVERS. 
Snietins 3 ae Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, dc. 
$268. A. ME London, “‘ Tubular steam generators.” —A aometeaius. 


—Dated 4th November, 1872. 
Consists in a’ to steam boilers of a deflector provided with a 
tongue or tongues standing at about right ait. thereto inserted in the 


tube, wherehy the current o heated gus is deflected from the mouths of 














THE ENGINEER 
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May 23, 1873. 





the tubes and caused to strike against the tube sheet, effecting greater 

heat and saving fuel. 

ay - McIntyre, Lancashire, “ Governors for steam engines.”—Dated 5th 
2. 


» 187: 

This invention relates to that class of governor wherein three or more 
weights are mounted in radial guides round the crank shaft, and as the 
centrifugal force due to the rapid revolution of the shaft causes these 
weights to be driven off from the centre, the motion thereby obtained is 
transmitted to the throttle valve, and thus the regulation or governing of 
the spzed of the engine is obtained. 

3280. M. J. Ronerts, Bath, “‘ Material for making pipe joints, &ce.”—Dated 
5th November, 1872. 

This invention consists in packing stuffing-boxes and pistons with 
sheets of thin laminated metal, for example, foil; also in making pipe 
joints with sheets of thin laminated metal. For stuffing-boxes, hemp or 
—- for containing a lubricant is sometimes added to the metal 
pac. 4 
$282. E. Miter, ‘‘Clayton, Yorkshire, “ Treatment of smoke.”—Dated 5th 

November, 1872. 

The smoke as generated is drawn by pump or other exhausting means, 
and drawn or forced through tro boxes, pipes, or chambers, divided 
in some cases, and affixed to the fireplace, furnace, boiler flue, or 
chimney, inside or outside, and thence the smoke is conducted through, 
over, or under the fire of the furnace or other fireplace or heating surface 
or into or through retdérts or chambers heated for the purpose. The 
smoke in its passage may be ducted into densing and storing 
chambers. 

2284. J. F. Bettevitwe, Saint Denis, France, ‘‘ Steam boilers ond furnaces,’ 
‘ovember, 1872, 





_ 5th Ne 
This invention relates to the non-explosible steam generato: with 
multiple circulation known by the name of the “ Belleville” boiler, and 
the improvements refer, First, to generating tubes with double elements, 





and their organs ; dly, to a feed regulator with a per- 
manent action, and. a determined volume.of water; Thirdly, to a steam 
purifier with cen al action ; and, Fourthly, to smoke-consuming fur- 


naces for both min and vegetable fuel. 
3298. E. H. Besta, Heybridge, near Maldon, Essex, “ Steam boilers.”— 
Dated 6th November, 1872. 
The vertical water and steam s are constructed of hollow trun- 
cated cones of cast iron set one above the other, and having central 


tapped holes at top and bottom. These cones are connected ther in 
any given number so as to obtain the uired length of tub water 
and space by means of screw collars fitting into the tapped holes of 


adjacent cones, and in thesame way the lines of attached cones are con- 
nected with the horizontal water and steam pipes to form the several 
sections of which the boiler is to be composed. 

3304. J. Ruston, Lincoln, “ Portable and other steam engines.”—Dated 7th 


November, 1872. 

This provisional specifi describes connecting the crank shaft bear- 
ings to the cylinder or boiler —_— stays heated with steam, so that 
they expand with the boiler. provisional specification also describes 
an arrangement of regulator valve. 

3307. J. E. Ourripce, Catford Bridge, Kent, “‘ Valves for steam and other 
engines.” —Dated 7th November, 1872. 

Two valves, one an inlet and the other an exhaust, are employed for 
single-sction engines. The valves work at different speeds by means of 
cams from the outside of valve-box. The exhaust outlet is always un- 
covered, and the valves float in steam to equilibrate them. 

3319. R. Smrrn, Sheffield, ‘‘ Steam generators.”—Dated 8th November, 1872. 

This invention relates to a simple arrangement for the purpose of dis- 
placing the central portion of the y of water contained in cylindrical 
or other shaped boilers, thereby reducing the volume of water under the 
action of the surrounding fire, and causing steam to be generated more 
quickly than in boilers not having this arrangement. 

3224. R. J. Lees, Glossop, Derbyshire, and J. H. Garrortu, Dukinfleld, 
Chester, ‘‘ Fuel economisers.”—Dated 9th November, 1872. 

This invention relates to fuel economisers having vertical pipes, and 
consists in the First place in forming the scrapers with arms which slide 
upon vertical rods, and in suspending the said scrapers by other roda in 
such a manner as that they have a tendency to fall inwards towards the 
pipe. In the Second place the water flows. upwards through each pipe 
and returns through an inner tube. 
$831. A. Prixce, London, ‘“‘ Feeding steam boilers.”"—A communication.— 

Dated 9th November, 1872. 

Water is raised and becomes heated by condensed steam in a condenser, 
and is forced or flows into a steam boiler or elsewhere. 

3332. A. Prince, London, ‘‘ Apparatus for raising water."—A communica- 
tion, —Dated 9th November, 1872. 

Closed reservoir fed with water from well in which it is placed, or from 
which it is to be supplied. Air supply pipe to same from air pump, and 
water delivery pipe from same to place where water is required. 
Bapetitten of the apparatus so as separately to supply several floors of a 

ouse. 


+4 





3338. W. R. Lake, London, ‘‘ Compressed air motor.”—A communication.— 
Dated 6th November, 1872. 

The object of the said invention is the utilisation in compressed air in 
motor apparatus of any desired power and without producing shocks or 
dislocations, the air being confined under a high pressure in reservoirs. 
The said apparat sist: tially, First, of a pressure reservoir of 
tubular construction, in which the air is first placed under high pressure 
(say 30 atmospheres) ; Secondly, of a delivery reservoir, with a regulating 
gauge ; \y, of motor coodkenion of any suitable construction. 

3343. A. Barr, Glasgow, N.B., “ Motive-power engines.” — Dated 11th 
November, 1872. 

The improved engines comprise a pair of cylinders connected to crank 
pins at right angles to each other. Each cylinder is mounted on trun- 
nions so as to ite, and the trunnions are made hollow and fitted with 
stuffing-boxes to form tight joints for stationary pipes for the entrance 
and egress of the water. Each cylinder has formed on its sides a valve 
casing with the usual passages and port face. The port face is by pre- 
ference of brass; and a valve acting like an ordin: slide valve, and 
which is made by preference of lignum vitz, is held by an arm fixed on 
the inner end of the inlet branch pipe. The valve is thus stationary 
whilst the oscillating motion of the cylinder gives the requisite relative 
motion between the valve and the ports. The exhaust takes place 
through the outer trunnions. The cylinder is made of or lined with 
brass ; and the m, which is of brass, is made somewhat elongated, 
and is packed by means of a band of leather held in its place by copper 





3361. L. C. Funton, Greenock, Renfrewshire, N.B., ‘‘ Steam engines.” —Dated 
12th November, 1872. 

This invention consists in forming a curvilineal groove in the boss of 
the eccentric or eccentrics, and a reverse curvilineal groove in the shaft 
— the former, with an outer longitudinally shifting revolving boss 
with an annular groove in its outer periphery and a pin fixed in it pro- 
j down into the said two grooves, so t when said outer 
revol boss is shifted longitudinally to the right or left on the boss of 
the eccentrics and shaft by a clutch lever working into the annular groove 
it reverses the eccen' for the forward and backward working of the 
valves and engines respectively ; the rods from each eccentric being con- 
nected to the valves directly or through spindles and levers or wiper 
shafts, all otherwise as heretofore, but without the necessity for or use of 
the usual reversing link motion. 


Class 2.-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

$265. J. U. Burt, ves ing and closing the head: iages.”— 

‘ic _ ong Apis closing ae banat 
whereby the heads Of carriages may be opened or closed from the inside, 


the req en’ steel 

fixed to the elbow of the body and acting in connection with the 

tric or lever movement fixed to the pillow joints. 

3287. P. Jones, Barlestown, Newton-le-Willows, Lancashire, “ Railwa: 

ignals.”—Dated 6th November, 1872. : . 

On the roof of each carriage a small drum or roller is mounted in suit- 

able —— _ — or = —— a = —s ‘h it hori- 

zon! at righ axis. A cord from a 

pe Byatt ~ ah ‘a the 

the through the 

= 4 fu- p AD YB 

engine driver's vice an a eemngna code of signals 

any communication can be made m one to the other. 

3302. A. L, Krestino, London, “‘ Warming railway and other carriages, and 
in the manufacture of fuel to be used therein.”—-Dated 7th November, 











in bottom of a) and bell-mouthed draught pipes dis- 
pensed and plate of fuel grate made to fit closely into apparatus 
— he Door : bs Age iron inside, removable 
firegrate, a wire netting. Instead of one conveying 
away from the fue or mane ane ened, The whole 2 rand 
excepting down pipe and air is made 
placed entirely inside carriage. ‘aaan aan te pone 

le gas~ t. 





' with a small quantity of sulphate of 





jelly, farina, or refuse rice paste, solutions’ of cheap’gums or soluble sili« 

cates, solutions of nitrate or chlorate of potassa, nitrate of — eae 
, agnosia or sulphate o' 

these ingredients are then mixed and pressed in moulds into brick- 

dried or. baked ‘in kilns or ovens. 








shay cakes, then For protection of 
the fuel against atmosp e, if made with hygro- 
are coated with a of silicate of soda or 


scopic salts, the cakes 
potassa with solutions of bituminous or gummy substances. Further, 


fuel is manufactured by (A) wae with ground of 
lime or —- or without a slight excess of lime) hea’ the mixture 
by means of steam or fire, ing it into cakes, or (B) by mixing 
ground charcoal, chromate of me, or chromate of with one or more 


uf the above-named glutinous substances, heating same as above, 
pressing the same into cakes, and either using the same thus, or after 
subjecting the same to a process of stove drying. Instead of the 
chromates he also uses in precisely the same manner as that described just 
now, them: tes of lime or soda. When nitrates have been used in the 
composition of the fuel the nitric acid becomes destroyed in the process 
of combustion and is lost ; but when the ch tes or ganates have 
been used, the said T d titute th ves are again found in 
the ashes. Recovery is made from the ashes of the burnt fuel of the 
chromates and manganates, and this is done by (A) the same once 
or twice over again in fresh mixtures of charcoal, and the other ingre- 
dients or (B) by calcining and lixivating the ashes and boiling down the 
solution. 
3311. J. D. Lee, Northwood Park, and J, Wuitr, West Cowes, Isle of 
Wight, “ Construction of ships and vessels.” —Dated 8th November, 1872. 
The novelty of this invention consists in giving a concave form to the 
—. of Rae Mirae a eo of a “nr Making a mg yan ne for 
e water ig no kee idships, is urrang it the cipal 
1 t of displ. t are toansieoved, to the bulges, thus lies the 
greatest amount of stability that can be obtained and comprising the pro- 
pertics of two ships in one fabric. 
3329. G. G. Newman, Manchester, and EK. G. Bartuotomew, London, 
“ Signalling between railway carriages.”— Dated 9th November, 1872. 
Within each compartment of a carriage is fixed a handle, by the motion 
of which an indicator fixed externally on the ca is re’ , by 
which the or other official is made aware of the point whence the 
- ori ted, at the same time effecting a contact between wires 
which run from end to end of e: th the train, and by 














8290. E. Grerner, Sfanchester, “ Sizing and dressing yarn.”"—Dated 6th 
November, 1872. 

This invention consists, First, in conveying the after it has been 
sized in one or more layers around the drying cy! without touching 
it. S diy, in enclosing the d cylinders within a case or box. 
Thirdly, in Soap the interior of the cavity of aa for 
heating the air; , lastly, in causing a tion of air in the case or 
box by an exhaust fan. 

3315. J. Tessyrr, Leicester, ‘‘ Elastic fabrics.” —Dated 8th November, 1872. 

The invention relates to that class of elastic fabric obtained by uniting 
weaving by means of india-rubber. The object of the improvements is to 
enable such elastic fabric to be uced with either surface thereof of 
any degree of fineness, whilst the substance or body of it may be in- 
creased to a considerable extent without i ‘ing the subst. of the 
india-rubber employed. The weaving to be united by the india-rubber 
for either one or both of the surfaces of the elastic fa 
and bottom sheds with one or two wefts, one shoot of weft 
face and the other for the back of such surface weaving with a fine or 
other face warp for the outside, and a thicker or coarser or fi arp 
for the interior surface, or that in the combined fabric to be next the 
india-rubber, and with or without binding warp for uniting the other 
two warps ——. A pe eee | effect is obtained by one of the 
wefts or by shoots of weft being employed to form the outer surface or 
face to be d to the other weft, or shoots of weft, by a binder warp 
with a single back or filling warp next the india-rubber. ic fabric 
thus formed is particularly applicable for use in the formation of boot and 
shoe gusset, garter and brace webs, as well as for other uses. 

8318. B. J. B. Mir.1s, London, “Cleansing cotton waste.” —A communication. 
—Dated 8th November, 1872, 

The invention consists in the use of hot aqueous solutions of silicate of 
potash or soda for the removal of oils, gums, and resins from cotton 
waste and other fibrous substances. 
$321. W. C. Srivr, Birmingham, “‘ Metallic cop tubes.” —Dated 8th November, 

1872. 

According to this invention the cop tubes or caps are made from solid 
rods or bars of steel or wrought iron or homogeneous iron by taking a 
cylindrical rod or bar, cutting it into lengths, and drilling or boring the 
said lengths into hollow cylinders or tubes closed at une end, the metal 
of the tubular part being left very thin. A hole is next drilled in the 
closed end or head of the tube for the spindle, and the exterior of the 
tube is finally smoothed, its head made hemispherical, and flattened at 














ro t 

such contact causing alarms to sound in the vans or engines, or both, in 
order to attract attention. This invention further of a peculi 
arrangement of hook or fastening, placed in convenient tions u 
the carriages, vans, and engine, whereby, in the event of a coupling be- 
coming broken or portion of a train becoming unintentionally 


an 
separated, the tose alarms are immediately brought into action. 
3333. J. Granrnam, London, “ Tramway carriages.”—Dated 9th November, 
1872 


According to this provisional specification the tramway are 
so arranged that the passengers enter at a gate where they receive tickets, 
and when leaving pass on the other side where there is a box to receive 
the tickets, and to this box the inspector has access; and the number 
of tickets collected is a check on the conductor who gives them. 

3340. C. E. Zimpars, London, “ Pneumatic signalling.” —Dated 9th November, 
1872. 


+4 We 





These imy ts have ref top ic si g apparatus, 
whether for repeating call bell, single strike bells, indicators, thief and 
fire alarms, railway carriage signals, or for other purposes. And 
these said improvements consist: First, in a moulded vulcanised india- 
rubber bellows, whether single, double, treble, orotherwise, which bellows 
may, when requisite, have springs applied inside the same or otherwise 
according to the requirements of the case. Secondly, improved arrange- 
ments of air holders, in which provisions are made for airtight connection 
of the air pipe by means of a metal tube through the opening in 
the air holder, having te disc or flat ring on the inside of the air 
holder, another similar plate disc or ring outside the air holder and the 
metal tube, all screwed tightly together by suitable screw-nut coupling. 
Thirdly, the construction of the air holders in the form of moulded 
bellows. Fourthly, the construction of press button m ism or 
pushes in the form of moulded bellows, arranged to act in conjunction 
with a metallic box air holder. Fifthly, the construction of cou! 
pieces and pushes consisting of a screwed ring or tube which is 
through the rose of the push anda wood plate, which being flanged, an 
exterior nut screwed on to the ring or tube connects the rose and wood 
plate, firmly uniting together these , even when china, glass, and 
wood or metal are to be connected. Various subsidiary hanical 
arrangements are described as suitable for applying the invention to the 
uses above mentioned. 

1644. A. C. Henperson, London, “‘Hydro-caloric motors.”—A communication, 
Dated 7th May, 1873. 

This invention is based on the application to all kinds of motors of the 
effect produced by the contact of a jet of steam (at a given temperature 
and pressure) with a proportionate and sufficient quantity of water to 
effect the t d tion of the heat contained in the steam 
omy and thoroughly. The water, the recipient of the force, 

omes a piston ae incompressible, elastic, whose 
mission is to transmit the said force and change it to any movement, 
whether rectilinear, circular, continuous, or alternate. As illustrations 
of this principle, in the First case—that is to say, its application to indus- 
rial purposes—a circular motor is described on which the force centres 
to be transformed into a continuous circular motion and used or distri- 
buted as external power. In the Second case, or as propellers in naviga- 
tion, an ap} tus is described formed of three parts: a distributor, where 
the steam issues from a generator at a determined temperature andepres- 
sure; a feed pipe, supplying the distributor with a mass of requisite 
water ; anda prolonging tube, where all the efforts imparted to the water 
(become a piston motor) are concentrated ; the said piston transmitting 
its force outwardly in a rectilinear, continuous, and uniform manner on 
the mass of water bearing the vessel, the reaction of this force being 
transmitted to the vessel propels it forward. 











Class 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with 
+ esd Manufacturing, Dyeing, Printing, and Dressing 
cs, ec. 


$278. W. Giazier, Lancashire, ‘‘ Utilising refuse animal and vegetable 
substances.”—Dated 5th October, 1872. 

This invention consistsin utilising scrap leather and the fibrous refuse from 
wool, cotton, flax and jute manufacturers and spent dyewoods by com- 
bining these materials with silicates, animal carbon, gas tar, asphalte, and 
bitumen, in the several ways described in the specification, so as to make 
an improved plastic composition and also various kinds of waterproof 
and fireproof goods and vessels. The leather is first treated with a hot 
solution of alkali and then subjected to the action of steam or boiled in 
water under pressure until it is reduced to a gelatinous mass to which is 
added glycerine and pyroligneous acid. To this mixture is added a solu- 
tion of pyroligneous acid and tannic acid or of psroligneous acid and alum. 
The whole is then thinned with boiled oil and mixed with mineral 
oxides or ~ silicate colours. This mixture is called the ‘‘ cementing 
mixture.” Byadding to this mixture the fibres hereinbefore referred to a 
plastic composition or pulp is made which may be rolled, moulded, or 
otherwise formed into various useful and ornamental articles. In making 
“shaped ” felted articles the fibres are first disintegrated or devilled, then 
deposited on moulds and the shapes saturated with the cementing 
mixture. In making composite sheets or slabs the devilled fibres are 
felted into sheets, which sheets are saturated with the cementing compo- 
sition, then coated with the pate composition. The whole is then 
pressed, after which, should the slab not be sufficiently thick, other 
saturated sheets are placed on the first until the slab 


req thickness. In f slabs or sheets the felted 
sheets are saturated, as before descril , and dried ; then coated 
with a wa ing com; tion of carbon and tar mixed 


with eye a. turpen or r and are cove with melted 
— or en, on which a secon pared sheet is placed and the 
whole together. The walepeesting composition above described 
is applicable to the protection of iron from rust and also to the coating of 
and articles made to this invention. In making floor- 
ition” is mixed with silicate —— 
elt. 





cotton fibres, spent dyew , and ae ty wy 
fn oorcloth or imitation parquetry the sheets of felt 
are saturated with the cementing position and col d ding to 
ju The pieces constituting such patterns are then cut 
out and affixed toa sheet of felt or canvas by means of the cementing 
composition. In making circular and other tu 
brown 





the it by a —— process. The hole in the head of the cop tube 

through whieh the spindle passes may be lined with brass or other metal 

or alloy to prevent or diminish the risk of the adhesion of the spindle to 

the cop tube. 

3325. T. Bow1as, Lancaster, 
November, 1872. 


in machinery."—Dated 9th 


This invention relates more particularly to machinery for doubling 
cotton yarn, and consists in causing the said yarn to puss between and in 
contact with pieces of felt or similar material before entering and after 
leaving the trough of water. 

3334. T. H. Rusuton, Bolton, *‘ Doubling and winding yarn.”—Dated Oth 


November, 1872. 

This invention is applicable to the doubling frames in which rings and 
ravellers are employed to wind the yarn or thread on the bobbins, and it 
consists in the application of improved ery for winding the yarn 
or thread on the bobbin in conical layers, as in building a cop, whereby 
the lift is reduced and the top flange is or may be a with, 
whereas it is now customary to wind the yarn or thread in cylindrical 
coils on the bobbin. 

3337. F. Fremie, and J, Mitwer, Halifax, “ Flattening or shaping sire.” 
—Dated 9th November, 1872. 

This invention consists in the employment of a pair of pulleys mounted 
(by preference) in the horizontal position on studs, one of the studs being 
fixed to the framework of the apparatus, the other stud being attached 
to a block working within grooved or V beds by means of an adjusting 
screw, so that the movable block and pulley may be adjusted relatively 
to the other pulley with great nicety, aud so determine the degree of 
pressure the wire l undergo; a catch-wheel and catch secure the 
wheel screw and block from moving after being “set.” The frictional 
contact of the wire on the pulleys is sufficient to impart thereto the 
necessary rotation. 
$345. E. Coosweit, N. Witkixs, and J. B. Witkins, Trowbridge, Wilts, 

** Pulling wachines.”—Dated 11th November, 1872. 

This invention ists in the application of checking or measuring 
apparatus to the top roller of fulling machines in such a manner that by 
checking the number of revolutions of this roller during the passage over 
it of the entire piece of cloth which is being operated upon, the exact 
length of this cloth may be at any time ascertained. The advantages of 
this invention are, that the loss of time and er’ incurred in the 
ordinary method of measuring by hand, as well as the liability of the 
cloth to “sour” during such measurement, are thus avoided, and that it 
permits the fulling to be guided or regulated with much greater facility 
than hitherto. 


“ Damping 








Class 4.—-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
$289. R. Horwnsay, J. E. Paruiips, and J. [xnocent, Grantham, Lincola- 
shire, “‘ Reaping and mowing machines. "—Dated 6th November, 1872. 

This provisional specification describes means of varying the angle which 
the pole makes with the frame, of controlling the inclination of the teeth 
of the rakes, and of actuating the knife. The provisional specification also 
relates to other points in the arrangement and construction of reaping 
and mowing machines. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3272. J. R. Wittiams, Manchester, ‘‘ Cements.”—Dated 4th November, 1872. 

This invention consists in mixing powdered zine with cement. 

$291. B. Looxer, Kingston-on- Thames, “‘ Fire-grates, stoves, or freplaces.”— 
Dated 6th November, 1872. 

In closing the bottom of the stove or fireplace by the use of a tile, slab, 
or plate, and allowing the air to pass up behind the back thereof and 
through apertures at the top or upper part of euch tile, slab, ox plate. 
$285. W. Basvrorp, Burslem, Staffordshire, “ Bricks and tiles.”-—-Dated 6th 


November, 1872. 
The First part consists in mixing powdered rotch rotten stone with 
e bricks and tiles. The Second part 


the clay or marl used in the —- of 
relates to the mould used in forming floor tiles. The inventor makes the 
bottom of the mould partly mova) and partly fixed, so that when the 
tile is formed the —- —. ~ te = > —s the | Nat a 
ressing it u: a frame ng studs corresponding e 
nous bottom, thereby posventing the tile from being thrown out of 
shaking it out in the csdinary way. The invention further re- 
lates to the constru of or ovens. He constructs within the 
kiln about its centre a se’ chamber, either square, oblong, or circular, 





so as to keep the better c goods from the casing of the oven or kiln. 
He also constructs r kilns so that the flues shall be alternately 
on opposite sides of the , that is to say, if the fire mouth of the first 


flue is on the east side of the wall of the kiln the second fire mouth shall 


be on the west side. 
3313. J. Surru, Custlesields, Shropshire, “‘ Fire grates and chimneys.”—-Dated 
8th November, 1872. 

A te front is made of tubular form and carried down to the fire 
chamber. It is divided into com ents, the panels hav movable 
valves to be opened and closed as desired to regulate the draught. 

3326. C. Ducers, London, “ Window sashes.”"—A commumceation.—Dated 
9th November, 1872. 

This invention consists in securing to the upper sash the fastening 
device, which consists of a bar or bolt hung in a suitable metallic case 
made to fit a recess cut in the sash rail, or having a flange thereon by 
which it is screwed to the sash rail. Said bar is acted upon by a sprin, 
to cause it to swing out of said case when the sashes are ina 


position. 
3339, J. T. Hopxrinson, London, “ Window sash fastenings.”—Dated 9th 
November, 1872. 
The extra length of spring attached to the back of back half sash 
fastener. 


The guard rivetted into the exten length of said 5; > 
ving sides to protect the arm from belng 


no 
rivetted into the plate of front 





the spring to force it back. e spring 
half of sash fastener. The shape 8) ig hollowed out on the side 
nearest the stop, so that the arm is toe the spring, if the spring 
is not first pressed down. 
Class 6.—FIRE-ARMS. 
Including Guns, Swords, Can: Shots, Shells, Gunpowder, In- 
struments of War for Coast fence, Gun Carriages, dc. 


page Harris, Birmingham, “ Breech-loading small arms."—Dated 9th 

to this invention the fore part of the body of the 
made in the form of a frame open at its end. The barrel (or barrels) 
is jointed to the breech frame at its open end. When the gun is held m 
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its normal position the weight of the muzzle end of the barrel raises the 
breech end, which entering and filling up the breech frame closes the 
breech, the open breech end of the barrel bearing against the face of the 
break-off. By means of a lip or flange at the top of the face of the break 
off, against which a shoulder on the el bears, the escape of at the 
breech is prevented. To open the breech for loading the gun is inverted. 
The barrel turns upon Its joint and raises its open breech end from the 
face of the break-off. The cartridge can now be introduced into the 
barrel, and by restoring the gun to its normal position the breech end of 
the barrel is again raised in the breech frame and the breech closed. 


of all kinds of animal and v. oils, and also for the preparation of 
oleine from tallow for as 
3330. A. C. Petty, London, “ Peat fuel.”—Dated 9th November, 1872. 

Peat having been dug from out the bog is placed in a machine, which 
— of s\ cylinder aavne a not dor himedian screw working 
mside for the 0! ucing the t into pulp. As this screw 
forces the pulp ok it is cut off into pn pieces, Pyhich fall on to an 
endless chain or belt, which conveys them into one end of a cylinder 
(working horizontally). As this cylinder revolves the peat is rolled 
round, arriving at the mouth in the shape of balls ; these are then taken 








The motion of the barrel is limited by stops. The barrel may be fastened 
in the breech frame by the striker which discharges the gun, or by an 
independent bolt or snap fastening. 





Class '7,-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 
£207. J. Buaxey, Leeds, “ Finishing the edges of soles and heels of boots and 
shoes.” — Dated 4th November, 1872. 

The First part consists in improved means for working the table de- 
scribed in patent specification No. 3048, 1870. The Second part consists 
in the application of a similar action to hinery for finishing and 
paring heels. 
$276. G. 8. Burton, London, “ Impr ts in pi hions.”"—Dated 5th 

November, 1872. 

This invention consists in applying to the top or top and bottom side or 
sides of a pincushion a movable covering through which the pins are 
passed up to the head, and which is so fitted that, when it is desired to 
draw a pin or pins from the cushion, the covering is first pniled or pushed 
a slight distance from the body of the cushion carrying the pins with it, 
and then pushed or drawn back by hard or spring, leaving the pins 
protruding so as to be easily drawn out by the fingers. 

2277. R. J. Lee, London, “ Improvements in inhaling apparatus.’ —Dated 5th 
November, 1872. 

This provisional specification describes an apparatus for heating and 
moistening air by steam. 
$204. C. Torr, Gravelly Hill, Warwickshire, “ Suspending the lids or covers 

of vegetable dishes.” —Dated bth November, 1872. 

These improvements consist substantially in providigg a metal rod or 
upright, the lower extremity of which goes through the centre of the dish 
and is secured underneath by a screw or any other convenient means. 
An aperture of proper size being made through the centre of the cover, 
the said cover is placed upon the dish, the said rod or upright going 
through the centre aperture so provided in the cover ; and it is thus 
caused to rest securely within therecess in the dish, whilst the aperture 
in the cover through which the rod passes being provided with a suit- 
able spring (which is by.preference of a metallic character, though in 
some cases india-rubber, or some other elastic substance of a like nature 
may be employed), the normal tendency of which is to press inwards 
against the rod or upright ; the said cover iscaused to remain at any ele- 
vation on the rod to which it may . 











to an inclined plane of open woodwork to dry. 
$335. C. De Sante Marie, Port St. Marie, France, “‘ Tanning hides 
skins.”—Dated 9th November, 1872, Rsncines re 
This invention consists, First, in the employment of solutions of the 
— ——_ ~~ Fd bs oo — azotate, and oxalate, but 
es) ly as the sulp! , for the pu e of neutralising the alkali 
used for removing the hair, Secondly, the ploy £ of combined 
an Iphate of 





opening for the escap> of air or gas. Se Soees breaking out 
The mutiny, comprises two pairs of rolls placed with axes horizontal. 
ac’ 
tire when the tire is placed in an oblique position, whilst one of rolls 
corresponds to one oblique position the other pair corresponds to the 
reverse oblique position of the tire. . 
$293. I. Evans, Birmingham, “Combined envelopes,letter paper, de.”—Dated 
6th November, 1872. 
This invention consists in orating the top flap of the envelope part 
of the combined envelope and letter paper near its edge so as to form a 
ees — or —- which is + - its one on = 
g the letter part cove it envelope part the gumm 
perforated border or strip of the ep of the said envelope part is wetted 
and secured on its three sides to the envelope part. To oj the letter 
the finger nail is under a lip So anstlion tn tho puroated 
as to tear the ‘orations and lift that part of the flap within per- 
forated border. The sheet is also he 








solutions of sulphate of soda r ia for cl i 
preparing, and de-alkalising mucous, papillary, or other membranes. 


Class 9,-ELECTRICITY.—None. 





Class 10.—_MISCELLANEOUS, 
Including all Patents not found under the preceding heads, 
7™, = H. Botton, Widnes, Lancashire, “‘ Heated air.” —Dated 1st November, 


The inventor places in the flue behind the furnace a pipe or tube, 
opening into the ashpit below the bridge, and extending therefrom 
through and beyond the flue and the brickwork at the rear a the boiler, 
its outer end opening into the atmosphere. In cases where a large 
heating surface is necessary or desirable the said pipe may be made to 
pass through the flue and return through the side or bottom flue into the 
external atmosphere at the front of the boiler, A current of air produced 
by a fan or otherwise is forced or drawn through this tube or pipe into 
the ashpit, whence it — ——. the fire bars into and over the 
se fuel, being thereby heated before it passes onward into the 

ues. 
oe. J TIER, Salford, Lancashire,“ Generating steam.”—Dated 1st November, 
872. 


‘ 
This invention is applicable to steam boilers of the ordinary construc- 
tion, and it ists in yi @ products of jbustion from the 
ordinary fire-grates into a combustion chamber or furnace placed by 
preference under the boiler. By means fuel is econo and 
smoke is entirely, or to a great extent, avoided. 
3266. W.E. Everitt, Birmingham, “* Machi for the manufacture o, 
metallic tubes,”—Dated Ath November, 1872. A notes 
This invention consists of machinery or apparatus for withdrawin 
the core from the hollow or tubular ingot from which brass, copper, and 
other tubes are made by the drawing process, but may also be used for 
drawing tubes of short length. The said machinery consists of a sliding 
cross head carrying a pairof gripping plyers, the said crosshead having a 








3314. H. Brooks, London, “ Music stools or chairs,”—A ication. — 
Dated 8th November, 1872. 

In place of the ordinary vertical screw connecting the seat with a 
pedestal for variations of height the seat is = on cross legs or 
supporting surfaces which turn upon axis at the: ing e opposit 
legs or supporting surfaces are capable of being moved to and from each 
other at their upper and lower ends by right and left-handed screw 
motion so as thereby to obtain the desired variations in height, guides 
and stops control motion. In like manner many other seats, the tops of 
tables, desks, and other articles of furniture may be varied in height. 
$349. R. Kenpatt, Bath, “ Dish or stand for holding meats, de.”—Dated 11th 

November, 1 872. 

The object of this invention is to construct a dish or stand for pressed 
meats (or other provisions which are made up into cylindrical forms) in 
such a manner that they may be sliced or cut from the top, whilst at the 
same time their upper edges are retained from breaking away by their 
being embraced by the stand or dish. 








Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Sineiting 
Glass, Pottery, Cement, Paint, Manures, dc. 

$273. J. B. Spence, Manchester, ‘‘ Obtaining anthracene."—A communica 

timn.—Dated 4th November, 1872. 

This invention consists of a pitch tank, tempering reservoir, still, and 
condenser, for the purpose of obtaining anthracene from coal tar pitch 
by a continuous process. 

8275. G. Kina, Essex, “ Apparatus used in the manufacture of gas.”—Dated 

5th November, 1872. 

The object of this invention is to secure the lids of retorts and effect a 
gas-tight joint without the application of luting, and consists in making 
the lid of cast iron, and inserting in a groove neur its circumference a ring 
of steel of rectangular section, a portion of the ring heing allowed to 

roject and bear against the face of the mouthpiece. The lid has an 

Frotined plane cast upon it, and is attached to a crossbar, which is hinged 

to the mouthpiece on one side and falls into a catch onthe other. A 

lever is pivotted to the crossbar in such a manner that on being pulled it 

forces a wedge between the inclined plane and the crossbar, and so main- 
tains the lid in close contact with the mouthpiece until the lever is moved 
in the opposite direction. 

$2388, H. Harrison, Killenaule, Tipperary, Ireland, “ Artificial fuel.”— 

Dated 6th November, 1872. 

This invention consists in incorporating coal dust with clay and salt 
under edge runners, the mixture being forced by the action of the run- 
ners through perforations in the bed of the machines, and being cut off 
by sliding plates into pieces of a suitable size for use, which are then re- 
moved =o dried. 
$292. E. J. W. Parwacort, Leeds, “‘ Artificial fuel."—Dated Oth Novem- 

ber, 1872. 

The employment of powdered, dissolved, or liquified waste caoutchouc 
or gutta-percha for fuel either separately or in combination with other 
substances, such as clay, road mud, fine riddlings or small coal or dust 
of coke, also shale, peat, aud sawdust; these are thoroughly mixed or 
aggolomerated in a pug-mill and afterwards moulded into any required 
form in a brick machine of ordinary construction, and afterwards dried. 
$300. G. HL. C. Hepiey, W. Smirn, and T. A. Hepiey, London, “ Purifica- 

tion of gas."-—Dated 7th November, 1872. 

Instead of using horizontal retorts, as is usual where the distillation of 
coal and other materials used in combination therewith is carried on in 
the ordinary manner, and instead of vertical retorts or retorts set ver- 
tically and baving a foot or horizontal branch or continuation formed at 
the bottom thereof for the purpose of discharging the solid deposit pro- 
duced in the manufacture of gas from oils or other hydrocarbons, whether 
such vertical retorts be used with oil alone or in combination with 
water, the inventors employ retorts placed or set at an angle of 45 deg., 
the inferior end of which is closed by a mouthpiece, and the superior end 
is fitted with a mouthpiece or charging box having a valve fitted there- 
into or thereunto for the ey opening and closing the communication 
with the retort. The mouthpiece or valve at the inferior end should 
of the same size as the largest section of the retort, so as to discharge the 
materials contained therein freely. The es as generated is by prefe- 
rence drawn off or permitted to escape or disc! d from the upper 
side of the inferior end of the retort. 


$306. H. Pacer, London, “ Paper pulp or half stuff."—Dated 7th November, 
1872. 


The feature of novelty of this invention consists in manufacturing 
paper pulp or half stuff from spent hops by boiling in a solution of caustic 
soda or other suitable alkali under preasure. 

8308. M. Raw, Wyphall, Linlithgow, N.B., “ Artificial fuel."—Dated Tth 
November, 187". 

The essential features of this invention are, First, the employment and 
application of certain waste and by-products resulting from the trea’ 
ment of certain products obtained from the distillation of coal and shale 
in conjunction with peat for the production of an artificial fuel. 
Secondly, to certain peculiar constructions and arrangements of ma- 
chinery or apparatus for pressing the moisture out of the peat by means of 
pressing or squeezing rollers. and for separating, tearing, or breaking up 
the fibres by means of rollers with radial bars or spikes. 
$322. W. Marriorr, Hudderagfleld, “ Salts and oxides of lead.”—Dated 8th 

November, 1872. 

This improved apparatus for reducing the lead to powder is constructed 
somewhat on the principle of the “Giffard” injector. This aj tus for 
converting the lead powder into carbonate of lead has a cylinder with an 
agitator fixed on a vertical central hollow shaft connected with a pipe 
whereby steam air and carbonic acid are admitted to the said shaft and 
to the agitator. The cylinder is supplied with water, and as the lead 
Yises to the surface of the water a away through suitable exit 
pipes in the form of carbonate of - 

8323. A. M. CLarK, London, “ Stearic aid.”—Dated 8th November, 1872. 

This invention consists in the cqpiiestion ch oniehunss of exchan on 
solvent producing similar results for increasin; fluidity of the oleic 
acid contained in fatty acids so as to facilitate separation from stearic 
acid in a cold state without the use of hot pressure as heretofore. 
extracting the 





slow ting motion given to it by a crank pin and connecting rod, 
the crosshead having a short rest at each end ofitsstroke. This drawing 
apparatus is used to withdraw with great force from the hollow or tubular 
ingot a cylindrical mandril having an enlarged rear end and provided with 
cutting tools. In — the machinery the workman takes the hollow 
ingot with its core and hollow core bar and introduces into the said hollow 
core bar the mandril described. The fore end of the mandril is passed 
through a collar in front of the dra apparatus, and being gripped by 
the plyers is drawn by the motion of the crosshead through the Peitoe 
ingot, which is prevented from advancing by the collar described. As the 
mandril advances it withdraws by its enlarged head the core bar from the 
core, while the cutting tools immediately following cut up or divide the 
core. By the time the cross head has completed its stroke the mandril 
has been drawn through the whole length of the hollow or tubular ingot, 
the hollow core bar has been removed, and the core itself so cut up or 
divided that it falls from the hollow ingot. 

3271. W. Bennett, Liverpool, “‘ Adjustment, reduction, and regulation of 

pressures.” —Dated 4th November, 1872. 

The features of novelty which constitute this invention consist of con- 
structing a tank or suitable closed vessel, and fitting it with apparatus 
that will differentially adjust, reduce, and regulate excessive pressures 
of fluids, steam, or An apparatus is fitted inside the vessel on to 
the supply Fie, and may consist of a lever which works a suitable cock 
or valve. The lever carries a float which actuates the lever by its 
differential specific vity. The float is partially opened at its lower 
end, so that the fluid finds its way into the float according to the density 
of the air (inside the float), which by its compressibility allows the fluid 
to partly enter the float, thereby causing the float to sink and shut the 
supply cock. As the pressure equalises the air in the float by its elasticity 
expels the water from the float, thereby reducing the specific vity. 
The pressure is thus regulated. The same result may obtained by 
using plungers, springs, or other known mechanical means, but using the 
excessive pressure over that required as the means of actuating such 
apparatus. 

3274. ~ > Puimsoit, London, “ Miners’ safely lamps.”—Dated 4th Novem- 
T, a 

This invention relates to improvements in the safety lam tented Ma; 
31st, 1871, No. 1448. The inventor provides the — with s ylass eytinder 
round the flame, surmounted by a narrow chimney and with air passages 
leading from the explosion chamber to the top of the glass cylinder, to 
form a down draught in the latter. and supply air above as well as below 
the flame. Orthe —— chamber or chambers may be situated above 
the glass cylinder, with air passages leading down to the space surrounding 
the wick tube, to cause the extinction of the light when the lamp is 
surrounded by an explosive atmosphere, air being also admitted at the 
base of the chimney as before. 

a AY Pximsoit, London, “ Miners’ safety lamp.”—Dated 5th Novem- 
er, 187 

According to this invention the wick tube is madeindependent of the oil 
chamber, and is locked in the casing of the lamp, so that although the oil 
reservoir may be withdrawn from the lamp for filling the same, the wick 
tube cannot be, thus preventing the exposure of the naked flame. The 
key for the lock of the wick tube is provided with two bits, each having 
a different set of wards and acting simultaneously to open the lock, 
which it would therefore be difficult to pick. Accidents are guarded against 
from the fracture of the glass cylinder in lamps such as that known as the 
Clanny lamp, without greatly intercepting the light, by surrounding the 
flame with a cylinder or chimney of wire gauze p! within the glass 
and comparatively close to the frame. 

3286. T. R. Horton, Glasgow, ‘‘ Apparatus to be used in the manufacture of 
Bessemer and other steel.”—Dated 6th November, 1872. 





pe part ani 
sheet, whereby the en 
from the letter part 
The flap of the envelope 6 parts 
by printing upon them advertisements, trade marks, and 
The im emen! are to 


covers and envelopes for postal and other purposes. 
—* H. + London, “ Glazing enamelled papers.”—Dated 6th 
7: 


This invention relates "to an improved machine for polishing papers, 
which may be in continuous lengths or short _mereby. a — 


greater rapidity than by the brushing machines hitherto in use. The 
machine consists of a Fame por § cylinder covered with flannel or other 
itabl terial, bined with a ——— or carrying roller or rollers 
covered with india-rubber, or an en cloth, between which and the 
polishing cylinder the paper passes, 
3297. A Ricuarps, London, “ Marking instruments.”—Dated 6th November, 
1872. 


The amine instrument consists mainly of two strips of thin sheet 
metal (by preference rolled brass) placed face to face and forming nibs, 
which are intended to deliver ink or colouring matter in broad lines on to 

per or other like surfaces. These strips are so shaped at one end as to 

orm tangs, which are inserted into a tube or case and secured therein 

by solder or otherwise, 

3299. W. R. Lake, London, “‘ Blectric torches for lighting gas.”—Dated 
7th November, 1872. 

This invention relates to hand devices or torches for lighting by the 
generation of an electric current, and the said invention pond ved in an 
electric torch or hand device, complete in itself both in the generation 
and liberation of the electric spark ; that is to say a device that is inde- 
— of the gas burner or fixtures to which the said gas burner may 

ttached, or an dium independent of the torch itself except the 

hand. And the said invention further consists in a torch coi cted 

with a chamber or deflector for recei the escaping gas and mixing it 

with the air, so as to light = gas with the chamber or deflector 
er. 


away from or above the gas . 
3305. G. L. Turney, London, ‘‘ Boxes.”—Dated 7th November, 1872. 

This invention is intended to combine as far as possible the cheapness 
of a paper envelope with the advantages of a box with sliding and self- 
secu lid, and thereby giving access to the 3 which it contains, to 
allow of the withdrawal of a specimen, and permitting of the facile 
closing of the box. 
$312, 8. K. Inperson, London, “‘ Cigarettes.”—Dated 8th November, 1872. 

Constructing a press or presses of any ordinary description with divi- 
sions to receive, hold, and press tobacco into what is called charges, such 
charges of tobacco being at or before the time of compression enveloped 
in parchment, or ly so, by means of which they, the charges, can 
be drawn from the press and passed into paper tubes, 
$316 A. F. SHanks, Renfrew, “‘ Boxes of thin sheet metal.”—Dated 8th 

November, 1872. 

This invention consists aeons pd in shaping the thin sheet metal on 
a mould or box of a suitable size in each case, orona fixed or variable 
skeleton box or frame. The sheet metal is to be laid on or against the 
top or side of the mould or frame, and a tool formed with an angular in- 
dentation is moved along the edge and folds down the edge of the shect. 
For closing tin packing cases a modified folder is provided to turn the 
top edges of the sides i ds and di ds. For small boxes the four 
sides are formed by bending one sheet round a metal block mounted on 
a shaft in a frame and turned round, whilst one or more rollers pressed 
towards the block by springs or cams cause the sheet to be ap to the 
sides of the block in succession, 

3320. < ALLIson, Edinburgh, “‘ Planing wood.”—Dated 8th November, 
1 


7: 

The feature of novelty which constitutes this invention is the employ- 
ment of a partially bevelled disc into which the planing tools are fix 
the edge of the tools projecting through slots formed in either the bevell 
or flat surfaces of the disc, or both, or they may be so shaped as to suit 
the outline of the bevelled and flat surfaces of the disc jointly. 


3328. C. Lunp, London, *‘ Opening metal boxes or cases.” —Dated 9th November, 
1872 


ies 

The instrument is composed of a pair of arms connected together by a 
pin joint near their cutting end, while their opposite ends are sha so 
us to be conveniently grasped by the hand. e upper edge of the end 
of the upper arm forms the blade and works in a vertical slot in the end 
of the lower arm. Aspringis pe between the arms to keep them open. 
The cutting of the metal case is effected by alternately forcing the levers 
together and allowing them to be pushed apart by a spring, the action 
resembling that of sheep shears. The under side of the lower arm and 
the underside of the blade are curved so that the instrument may be 
easily moved along the top of the metal case as the cutting of the same 
proceeds. 

3336. P. Newatt and J, Barker, Warrington, Lancashire, “ Steam 
traversing leather roller for butts, bends, bellies, and heads.”—Dated 9th 
November, 1872. 

This invention relates to that description of machine for rolling leather, 
in which there is a traversing roller working in bearing at the bottom o! 
a weighted box having on each side wheels running on rails over a table 
on which is placed the leather to be rolled. The to-and-fro traversing 
motion is obtained by a rack gearing into a spur wheel, to which alternate 
revolving motion is given by open and crossed straps shifted as required 
from loose pulleys to a fast one on the shaft to which the spur wheel is 
fixed, the straps shifted by — forks worked by levers acted u 
by a rod put in motion by a projection on the box or by a lever worked 
by hand, there being collars on the rod, which can be adjusted and fixed 

di to the ired length of the traverse, and when desired, 














This invention has for its object to improve the fact of 
Bessemer steel, and is also partly applicable otherwise. The invention 
comprises, First, imp ts in and d with the converter ; 
Secondly, improvements in the lifting apparatus uired in the works 
and particularly in that for lifting and moving the ladles in which the 





box and roller are supported at their 


instead of employing two straps, one only is used and two spur wheels. 
The rails e weighted 
ends on vertical ruds jointed to levers at the back and front of the table, 





steel is transferred from the converter tothe moulds; Thirdly, i 
ments in and connected with the moulds for casting the steel into ingots 
or into hoops or blanks for making wheel tires ; Fourthly, improvements 
in the moulds when made for casting spoked wheels or similar forms; 
and Fifthly, improvementsin the ing out rolling machinery by which 
an important part of the conversion of the hoops into tires is performed. 
(1) In the converter the tuyeres are made with a large number of small 
bores which are formed in a series of blocks shaped hexagonally or in the 
form of sectors or otherwise so as to fit close ether. The external 
bottom plate is formed with apertures which are filled with thick tale, 
mica, or g! The converter shell is continued in a cylindrical form 
from the trunnions towards the bottom end, the joint whereat the con- 
verter is to be — being either at or close to the bottom end. Worm 
and worm wheel gearing is to be used for turning the converter on its 
trunnions, such gearing being so that the converter can be 
turned either way or pletely round if required. (1) In the improved 
ping cope a pillaris Grmly held between the floor and the roof, and 
has p' on ita cylinder. The part of the pillar passing through the 
lower stuffing box is of larger diameter than a passing through 
the up r stuffing box, and water under p 4 itted through 
the pillar into the cylinder acts upon an effective area a to 
the cylinder, and 

Instead of 








the difference in the diameters. ie gib is fixed to 
instead of the usual back balance a second ladle is apy 
working the crane a pressure, along nut or internally screwed 
box may be substitu for the cylinder, to work on a screw upon the 
pillar and actuated by means of gearing at top or bottom or both with 
differential or other ——— The — are of er or other 








and these levers are connected toa treadle, which when down by 
t tive, raises the rails, box, and roller, which fall by their own 
weight when the is removed from the 


ie, the roller oaiing 
on the leather when pressing and traversing upon it, and being 
from it when lifted by the treadle. By these erste butts, 
bellies, and other parts can be rolled in any length and in any desired, 
and as the roller can be reversed at any part of the traverse it is equally 
applicable for rolling long or short pieces. 
3348. R. Fiewp, London, ‘‘ Sewage tanks.”—Dated 11th November, 1872. 

This invention relates to the construction and working of on 
vessels whereby liquid is collected and intermittently discharged. Such 
vessels when used as sewage tanks have the inlets to them trapped, and 
may be fitted with movable covers for cleansing and air pipes for ventila- 
tion. The proper intermittent action of the syphon is securel by a 
special arrangement of its bend in relation to the level and the sectional 
area of bpd yd yo. of the vessel, and by applying weirs to the dis- 

mouth of the syphon, so that it is either brought into action by 
a sufficient inflow of liquid into the vessel, or, if the inflow be insufficient, 
its partial action is stopped. 

3386. J. H. Jounson, London, *‘ Pipe joints,”—A communication.—Dated 
muis fovention consists in f the joints of pipes by the combina- 

vention con in pes com 

tion of a spherical tt test with a bell- 

shaped or grooved of an adjoining length, soft metal packing inter- 

vening. 

—> Hasextine, London, ‘‘ Paper bags.” —A communication.—Dated 5th 

‘ay, 1873. 

This Te vention consists in folding and cementing a strip of pager ta 
tubular shape, cutting from the tube so formed a section of suitable 
length in such a manner as to leave a flap, eons oe See 
tube adjacent to the flap, and ee said end to the outside of 


the bag to form a bottom which, when bag thus formed is opened or 

filled, shall assume a rectangular shape. 

nent, 3. sqpenttity Manchester, “‘ Watches and chronometers.”—Dated 5th 
ay, ’ +o alens 

















May 23, 1873. 
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stop to bear against the plate ; and, Thirdly, the construction 
of the escapement*so that it may be open and allow of the working 
of the various parts [of the watch or chronometer to be easily] seen and in- 


3310. J. 8. CrosLanp, Manchester, “ Stationary or marine steam boilers or 
generators.” — Dated 8th November, 1872. 

The improvements consist in the construction and arrangement of 
boiler and its furnace and flues as follows :—Four cylinders are used, and 
two of them are arranged over the two with spaces between them. 
Each upper cylinder is cted by tubes with the cylinder below it, 
and the lower cylinder on one side is connected with the w cylinder 
on the other side by diagonal tubes; the tubes from oue side cross those 
from the other side . The tubes are connected to the cylinders 
by exterior flanges, and do not in a line drawn between the axes of 

e cylinders, but on one side of such line, so that each tube can be sepa- 
rately removed or The unfilled spaces between the u and 
lower cylinders are clused by brickwork, or fire-resisting material, and 
flues are formed by brickwork (at the exterior of the four cylinders) on 
each side. The furnace is placed under the lower cylinders, or within or 
between the four cylinders at one end, and the gases first pass through 
the box or enclosed between the four cylinders, then — e 
flue at one side, and then across and along the flue at the other side (at 
the exterior of the four cylinders) to the chimney. The upper surface 
and the spave between the two upper cylinders is closed by brickwork. 
The boiler is.adapted for marine purposes by omitting the exterior flues. 


3405. J. Re, Paris, ‘‘ Horse-shoes.”—A communication.—Dated 26th April, 
1872, 





The iron is submitted to the successive action of two combined appa- 
ratus. In the first itis bent to the desired form by means of a matrix 
with rollers, acting against a former or shaper; and in the second, the 
= see bent is stamped with the desired depressions, projections, and 

vels, 

3137. H. E. Wacyner, London, “‘ Paper and parchment.”—Dated 18th 
November, 1872. 

This invention relates to a preparation of paper or parchment by satu- 
rating it with benzine, turpentine, or analogous substances, and then 
coating it with rapidly-drying varnish or siccative, whereby it is rendered 
capable of taking ink, or coleur, or pencil, or crayon marks, which can be 
washed out without impairing the surface. Thin paper or parchment 
thus prepared can be used for tracing purposes. 


1641. G. Hasettine, London, “‘ Separation between two dissimilar liquids.’ 
—A communication. -Dated 7th May, 1873. 

This invention consists, First, in a process for separating two liquids 
or freeing a liquid from any substance held in solution or suspension 
therein, Secondly, in the combination of a galvanic battery, or other 
suitable generator of ms ogee vessel for containing liquid, and a con- 
tinuous conductor capable of being traversed throughout by a current of 
electricity. Thirdly, in a galvanic battery having its negative element 
formed of a circuitous conductor. Fourthly, in combination of a feeding 
tube or reservoir with a battery, eye > the negative salt may be sup- 
plied without interrupting the action of the battery. 


1646. J. M. Currer, Boston, U.S , “ Sleam and water valves.”—A communi- 
cation.—Dated 7th May, 1873. 

This invention relates to sundry improvements in the construction of 
the valve, whereby greater effectivene=s is attained than by valves as or- 
dinarily constructed, and cunsists, First, in forming the seats upon the 
shell or valve cap with a downward cunvergence, and giving to the face 
of the discs to close upon the same a like inclination, in combination 
with forming vertical and parallel ribs upon the interior of the shell and 
extending down to the curved surface of the fluid passage and operating 
with corresponding grooves formed in the edges of the discs; such con- 
struction and arrangement being to so control the movements of the discs 
as to prevent the abrasion and wear of the faces and seats incident to the 
opening and closing of valves having their discs loosely hung and with 
their seats disposed at a right angle to the fluid and parallel to 
each other. Secondly, in forming the discs with double wedges on the 
inner surfaces and disposed at equal distances from their centres and 
nr ene whereby the discs are made to move and bear with perfect 
uniformity against their seats when closed thereun. Thirdly, in the 

culiar formation of the screw connecting the bonnet with its case 
whereby the frictional working of the parts is materially lessened. 
Fourthly, in forming the valve stem with two differential series of teeth 
to operate with nuts having a like pitch, whereby both power and 
velocity are attained. Fifthly, in combining with the stem and packing 
nut a cheek nut, whereby the stem and the discs may be arrested and 
held at any desirable point so as to regulute the flowage of the liquid 
through the valve. Sixthly, in an improvement in the process of unitin 
the iron body or shell of the valve and the iron body of the discs wit! 
their brass seats and facings, sych consisting in casting the iron on 
the solid seats and pom a baving one or more coats of a hydrated solu- 
tion of borax and chloride of sodium or borax and carbonate of potassa 
applied to the latter. 

1656. W. Mickie, Tynemouth, Northumberland, “ Economising fuel.”—Dated 
7th May, 1873. 

The claims to this complete specification are, First, for the economi- 
sation of, or so as to economise or to save waste in fuel, and for the pre- 
vention or diminution of, or to prevent or diminish smoke as hereinbefore 
named or expressed, the heating of houses or other habitations or build- 
ings or places and the furnaces of manufactories and furnaces (except 
irun smelting furnaces and furnaces for puddling iron as hereinbefore 
named in reference to this patent) generally as hereinbefore named by 
means of fuel consisting of the gas and coke obtained from coal, or as 
before named, the and solid parts of other fuel or raw fuel 
in manner hereinbefore described or ex; , and the gaseous fuel being 
propelled by pressure from the gas holder, or as or other cun- 
venient pressure, and used as fuel in open or close stoves, furnaces, or 
fireplaces as, and done or performed in manner, hereinbefore named or 
described. Secondly, for the economisation or saving of, or so as to 
economise or save fuel—orso as further to economise or save fuel and to pre- 
vent or diminish smoke or circulation of fumes from combustion, and for 
the other considerations for, or purposes of this patent as hereinbefore 
named bearing on this op my be forcing of the combustible 
gas obtained by dry or close tion from coal or other fuel or raw 

‘uel as before named from the retort or where it is uced or manufac- 
tured or stored, and of the air of which the oxygen is required for the 
combustion of the fuel through a into stoves, furnaces, or fireplaces 
close or without open grates or as hereinbefore named or described 
(except iron smelting or iron puddling furnaces as hereinbefore named in 
reference to this patent) for fuel or combustion or heating purposes— 
a aes he ede ~s Iti bst. 

rom combustion through or or 

heat result from such p busti ¥ 3 tained in, such furnace, 
pares, or products of, or resulting substances from combustion for heat- 

ig purposes as hereinbefore named or described. And of the said furnace 
gases or resulting substances from, or products of, combustion through 
pipes or tubes to and into the retort furnaces or other stoves, furnaces, 
or fireplaces, so as to utilise and use in combustion with oxygen of the 
air, or burn carbonic oxide, or other combustibles. contained in or mixed 





or r ing 
and emerge and use the 





not so readily be placed under nominal quotations as last week. 
No. 3 Middlesb pig iron was quoted at from 126s. to 127s. 
for delivery in this di but in manufactured iron there was no 
business doing to afford a basis for quotations, and prices were 
mainly dependent upon the character of the specifications. 

Forge proprietors generally are now getting anxious for fresh 
orders, but san will not make the concessions demanded by con- 
sumers, and as the hand-to-mouth orders, which the latter are 
compelled to give, are sufficient to keep the mills moderately we'l 
em Coed for the present, makers prefer to wait the turn of events 
in the Middlesbrough district. Furnace proprietors continue busy, 
and as their running engagements are still considerable they are 
not anxious about fresh business at present. 

Manufacturers of all descriptions of railway material are actively 
engaged, and the founders, engineers, and general machinists have 
a very fair amount of work on han 

A new coal-cutting machine, invented by Messrs. Simpson and 
Heard, is now nearly completed at the works of Messrs. Mather 
and Platt, engineers, Salford. The inventors have been engaged 
on this machine for a number of years, and considerable altera- 
tions have been made upon the original design. The construction 
of the machine has not yet been made public, but I have heard 
those who have seen it speak highly of it. 

On Tuesday a private meeting of South West Lancashire colliery 
proprietors was held at Manchester, for the purpose of taking 
into consideration the special rules, in regard to which the miners 
in this and other districts have been taking so firm a stand. 

That any reduction of wages will be quietly submitted to by the 
colliers is not to be expected, and during the past week there has 
been a temporary strike at a colliery in the Bolton district, in 
consequence of notices having been sent out of a reduction in 
wages. Ultimately the matter was arranged by the men returning 
to work for a fortnight on the old terms, at the end of which 
time some arrangement will be made. 

So far as the coal trade is concerned, there is generally a very 
fair demand, and prices are steady. In the Manchester district 
engine and furnace coal is scarce, and some of the local forges 
have been compelled to go on the hard class of house coals, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ‘CHANGE IN BIRMINGHAM YESTERDAY: Dearth of good pig 
iron: Higher quotations: Staffordshire pigs going to Suuth 
Yorkshire—THE BLAST FURNACEMEN AND THEIR WAGES: Fur- 
naces blown out—THE DEMAND FOR FINISHED IRON: A good 
trade in plates: Sheets lower : Other kinds mentioned ; Belief in 
a strengthening market: Coal firm—THE LOCAL SINKING FOR 
NEW SUPPLIES—THE APPLICATION OF MACHINERY TO THE 
MAKING IKON TUBE FITTINGS: The machinery in use described : 
Better quality and lower prices: No “extras” for steam fittings 
—THE APPLICATION OF MACHINERY TO THE MAKING OF SMALL 
SIZED FITTINGS—ENLARGING WORKS FOR USE OE MACHINERY 
IN THE TUBE FITTING TRADE—CONDITION OF THE LOCAL 
INDUSTRIES GENERALLY—BRANCHES SPECIFIED. 


THERE was a dearth of good pig iron on offer this (Thursday) after- 
noon, in Birminghau., available for prompt use. The makers all 
find it difticult to get the materials for producing it in quantities 
sufficient to meet the requirements of customers, whether at the 
mills and forges, or at the foundries. Neither the hot blast nor 
the cold blast, bought either at the prices of last quarter-day, or 
at those ruling at an earlier date, are being delivered with average 
promptitude, though makers are known to be doing their best to 
send in the iron, To-day Earl Dudley’s No. 6. Conygre was 
strong at £8 5s., an increase upon quarter-day of 5s. per ton. 
Much of the blast iron of this district is now finding a ready sale 
in South Yorkshire at prices which secure picked samples. The 
Yorkshire market is comparatively new to the blast furnace 
proprietors of this district. But for the slack demand in the 
tinished iron market the inconvenience to makers of best qualities 
of the latter would be distressing. Second class qualities ure like- 
wise becoming difficult to obtain, now that Cleveland is closed to 
us. The extent to which we buy from Cleveland may be inferred 
from the fact that on'y yesterday there arrived in South Stafford- 
shire a train of twenty truck loads of the Cleveland product. 
These considerations made the finished iron quotations compara- 
tively strong; and the difficulties before existing have been 
increased by the action that Mr. H. O. Firmstone has felt himself 
compelled to take in the drawing of his blast furnace tuycres, 


thereby suspending his make. This Pe meng | is due to the high 
price of materials, but chiefly to the difficulty Mr. Firmstone finds 
in ting the unr le requirements of his men. The 








stopping of these furnaces will reduce the output of the district by 
perhaps 500 tons per week. 

Good plates were in fair request this afternoon, and sold at £19 
aton. The same firms, however, dropped their sheets 10s. a ton, 
selling at £18 10s. singles for which they last week demanded £19. 
Other makers quoted £18, others again £17 19s. and £17, and we 
have heard of one case in which singles, suitable for some galvanis- 
pee have been sold at £16 10s. The makers, however, 

ill not book more than small quantities at the low rates ; and the 
good ordi qualities of firms of standing are £18 10s. The 
quotations of the makers who produce the very thin gauges and 
tin-plates are still £24 for singles. A firm whose name has been 
a mentioned in London as having in that market offered 

oops at £14, denies altogether the accuracy of the statement, and 
asserts that their quotation was £15 in this district. As to bars, 
the makers of inferior qualities were anxious this afternoon to 
secure orders, and were quoting £14, and some even £13 15s, The 





with the above-named products, or resul , from 
tion or furnace gases for heating pr as ‘ore described ; and the 
passing th h, inserting, or evol the pipes containing the air or 
gas, or air and gas required for fuel or combustion (but more —- 
those containing the air) in the pipes or tubes con the said furnace 
— or ucts of, or resulting substances from, combustion, as before 
escri' to heat such air or gas, or air and gas, and thus utilise heat 
remaining in the said furnace gases ; and the passing or conveying of the 
ew or tubes containing the air or gas (but more especially those con- 
ed in the air) required as fuel, or in combustion round the retort 
furnaces to heat or assist in heating the said air or gas required for combus- 

tion, and intercept and utilise heat emerging from the retort f 
and render the retort furnace room or place covler, and thus more com- 
fortable for men in or retorts or retort furnaces, as before 
d done in respect to other heated places 
heat, as before named, to compensate the 


to the comfort and health of 
the workmen engaged or at work in them. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


EFFECT OF THE OLEVELAND LOCK-OUT ON THE MANCHESTER 
MARKET—POSITION OF FORGE AND FURNACE PROPRIETORS— 
RAILWAY WORKS—NEW COAL-CUTTING MACHINE—FIRM TONE IN 
THE COAL—STRIKE IN THE BOLTON DISTRICT. 


Tuts district is being sensibly affected by the complications which 
havearisen among the Cleveland ironstone miners. ‘here was alarge 
attendance at the Manchester a iron market, but the chief 
topic of conversation was the probable result of a prolo in- 
terruption in the output of ore in the Middlesbrough district, 
Although the general opinion was that the interest involved being 
50 some arrangement would be come to in the matter, the 
possibility of the lock-out continuing induced a firmer tone in 
trade, and, although very little business was doing, orders could 


ee rr 
copy a appear 
in the original abridgment, 








Pp was gaining ground this afternoon that prices must 
strengthen, and that within a month there will be at least an en- 
couraging “‘ spurt” in the finished iron trade. 

Coal does not give way appreciably. Rather than lower prices 
greatly the colliery proprietors declare that they will leave the 
mineral in the ground till the winter. 

The Cannock and Huntingdon Collie: ee a | are taking the 
necessary steps for the utilising of the clay upon the estate, which 
te —— ~ of exce _ —_— pe ae tpn. The 

of bric! on simultaneo' with the o tions of 
the diamond drill. ss j wii 

The Earl of Dartmouth, who is the owner of the soi 
creased by twelve months the time originally fixed upon for com- 
pleting the search for coal at Sandwell Park, Westbromwich. 

_ The application of machinery to the making of iron tube fittings 
is pi ing quite rapidly at the Imperial Works, in Wolver- 
hampton. Mr. John Brotherton, the chief proprietor, who is the 
sole owner of all the patents by which it is proposed to supplant 
hand with machine labour, now in use machines of which 
every set can turn out five hundred 2}in. T’s in a day ; whereas, 
if a smith and two strikers turned out per day thirty-six 2hin. T’s 
they were considered to have done a good day’s work. therto 
the making of fittings—T’s, elbows, and sockets—has been effected 
at the forge. The patentees assert that their fittings are twice 
as strong, and, therefore, twice as endurable, as the best hand- 
made, This is brought about by the completeness of the weld- 
ing, and the greater quantity of metal at the neck and shoulder, 
where the welding takes ces. Furthermore, there is in the 
machine-made nearly twice as much space occupied in the screwing. 

Here is a brief sketch of the method of manufacture. The iron 

to be used is brought to the works in narrow sheets known as gas 


has in- 


or tube strip. At a vertical for the p it 
is cut down, usually into twenty-four several plates. These, in piles 
of twenty-four, are heated in a furnacee. They are then separately 


bent in a machine having two steam cylinders, 


by which one 
centre mandrel 


t dies are worked at the will of the 


and two paten’ 
operator. Each plate upon being taken from this machine is found 


to possess the rude outline of the fitting intended to be produced. 
To bring it up to welding heat it is next passed into a welding 
furnace close at hand. Then it is taken to a second machine 
where the aid of three steam cylinders, two hammers, and three 
mandrels, supposing the fitting is a T, completely effects the 
welding. The T comes out sound in every respect, When it has 
been taken to a bobbing machine to have ground from it the thin fin 
which the welding leaves, the article is ready for the machines at 
which the facing and the screwing are effected, and whence the 
goods go into the store, or into the market, as the case may be. 
Extensive additions are being made to the Imperial Works for 
the manufacture of these same fittings. Adjoining property has 
been bought of the length already of 200ft., to be increased pre- 
sently to 250ft. Under a roof having a span of 46ft. there will be 
accommodated six sets of the machines, and their attendant fur- 
naces, one set of which we have just described, and from — to 
forty sets of screwing machines. The production which will be 
possible when this machinery is all at work may be assumed from 
the fact that one set of the machines will produce a 2}in. T every 
minute, and the total make will by and by be 25 tons per week. 
For the ten years during which the patent is to run Mr. Brother- 
ton would seem to havea splendid prospect before him. Effective 
competition by any other patent would seem to be not very 
probable. This arises from the circumstances that as the Patent 
Nut and Bolt Company, for instance, have the exclusive right of 
making a nut with a converging mandrel, so throughout the en- 
suing decade, Mr. Brotherton alone can use the converging 
mandrels for the making of T’s, elbows, crosses, and sockets. 
Successful as has all along been the application of the combined 
machinery to the making of the larger sized fittings, it is only 
recently that Mr. Brotherton’s ingenuity has been sufficient to 
enable him to make headway in the producing of the smaller sizes 
with his apparatus. He had nearly given up the attempt as im- 
practicable when successs as far as possible in respect of such 
dimensions was attained. Such sizes as 4, }, Zin. diameter will 
now be manufactured to the extent of one-half of the process by 
machinery. The finishing as regards these small sizes will have to 
be ian hand, but the earlier stages of manufacture will be 
effected by two boys working two machines in quantities sufficient 
to keep fifty men employed in the finishing. 
The generality of the merchants and factors are well ee : 
but new orders are of a limited character owing to the advanced 
rices. Extensive orders have been received from Cape Town 
or implements and tools, coach ironwork, guns, and cutlery. 
Hollow ware is also in brisk request on the same account. A 
most satisfactory demand is experienced for borticultural iron- 
work, and for j»panned goods, ere is a conspicuous increase 
in the orders for builders’ ironmongery. The request for 
ornamental rail castings has considerably augmented. Mortice 
lockmakers are not fully engaged, but the manufacturers 
of bells and window fastenings are in better employment. Wire- 
workers are busy on garden requisites, and there are also some 
good orders for wire blinds avd bird cages. In the button trade 
the demand greatly exceeds the supply, which is attributable to 
to the shortness of the material in the *‘ mother-of-pearl” branch, 
and the scarcity of workmen owing to the stringent rules in force 
relative to apprentices and hours. In the jewellery trade a steady 
home demand is perceptible for goods of a medium quality, but the 
export demands are unsatisfactory. Inthe electro plate and fancy 
goods branches some large indents have been received from Canada, 
but the new orders received at the electro plate works are very few, 
owing to the high prices that the makers have been compelled 
to demand to compensate for the great advance in the value of 
nickel. 


THE CLEVELAND DISTRICT. 


(From our own Correspondent.) 





Tue CLEVELAND IRON TRADE: (reat stoppage of work at the 
mines: Seven thousand men id!c —BLAST FURNACES DAMPED DOWN 
— THE WAGES QUESTION AT MIDDLESBROUGH - THE COAL AND 
COKE TRADES. 


THE crisis which I have so frequently anticipated has at last come 
upon the Cleveland district. Last weck I stated that as the iron- 
stone-mineowners had refused to give the miners an advance of 2d. 
per ton, the men would resort to restriction and the masters would 
close the mines altogether, rather than allow systematic restric- 
tion. This is exactly what has happened. On Friday the men 
were informed that the masters had agreed that unless the men 
would work full time they would not be supplied with tubs. The 
miners declined to abandon their policy of restricting the output, 
and on Saturday the tubs were withheld, and consequently the mines 
remained closed. With promptness the mineowners held a meeting 
at Middlesbrough on Saturday morning, and considered their posi- 
tion. They were firm intheirdetermination to keep the mines closed 
unless the men undertook to work full time. With one or two 
exceptions all the mines are idle, and about 7000 men are out of 
employment. On Tuesday the masters held another meeting at 
Middlesbrough, and confirmed their action. The men 
are holding meetings in different parts of the district, and are 
stating that they are entitled to an advance of wages on 
account of the high price realised for pig iron. The 
masters say that they canrot afford to increase the 
pay of their miners because of the long and heavy contracts 
at low prices which they now have on hand. If ‘the unfor- 
tunate dispute is not speedily settled the most serious conse- 
quences will follow. In round numbers the production of Cleve- 
land ironstone is about 7,000,000 tons per annum. Something like 
34 tons of ironstone is required to make one ton of pigiron. At 
present the make of pig iron in the Cleveland district is over 
165,000 tons per month, and the number of blast furnaces in 
operation is 127. The miners are paid 1s, 4d. per ton, and are 
asking 1s. 6d. There are no stocks on hand, and already 
several firms have been compelled to damp down their blast 
furnaces. In the course of a week nearly all the furnaces will be 
idle. The greatest anxiety prevails in the district lest trade 
generally should be completely paralysed. Certainly in a ve 
short time the ironworks will be stopped for want of castes, 
and the engineering establishments, foundries, and shipyards will 
have to follow suit. Work at the collieries and coke ovens will 
also be suspended. Day after day most eager inquiries are made 
respecting the miners. I am told that they have a Union fund of 
upwards of £2000. That in itself would go but a little way to 
support 7000 miners and their wives and families. Their secretary 
has gone to the Miners’ Conference at Glasgow, to lay the matter 
before them, and they expect to receive assistance from other 
districts, me | of the men have been earning high wages, 
and can easily afford to be off work for a fortnight or three weeks. 
A great deal is being said about the wages question just now, and 
conflicting statements are made in newspapers. I know that the 
— id range from about 6s. to as much as 17s, per man per 
shift of eight hours. The ave at one mine last pay was 9s, 4d. 
per shift. As a rule, people in Middlesbrough seem to have come 
to the conclusion that the miners will not resume work for about & 
fortnight, and then they will go in at the old terms. I am afraidthat 
the stoppage of the mines will extend over that time. The miners 
having been refused tubs, consider that they are locked out and feel 
warmly on the matter. In their present temper I believe they will 
not give up at the end of two ad oy But even if they did, and the 
struggle were amicably ended, the stoppage at the mines for that 
brief time would be sufficient most seriously to injure the entire 
trade of the North of En Neither masters nor men seem 
to have any pro to make which would be likely to settle the 


dispute in a satisfactory way. 
The fitters, moulders, smiths, and pattern-makers at Middles- 
fortnigh asked for an advance of 10 per cent, 
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Messrs. Hopkins, and Co. refused to give this advance, but 
Messrs, Dados, Veughan, and Co, conceded it, The men em. 
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ages by the latter firm were somewhat surprised on Saturday, 
owever, to find that, although the advance had been given, a large 
number of hands were paid off. They have since held a meeting 
on the subject, They that the only thing they could do 
was to accept their position. Those who were not paid off have 
gone to work. They determined, however, that they would not 
work overtime, and suggested that if the firm required more men, 
they should employ the old hands, 

{ngineering and shipbuilding is in a satisfactory state; but on 
the whole work is coming to hand very slowly ind 

Owing to the sudden stoppage of work at the Cleveland mines 
there is a considerable difference in the coal and coke trade, On 
*Change at Middlesbrough on Tuesday coke was offered at 30s. per 
ton—a fall of fully 10s. per ton. course, there are many coke 
agents who will not sell at any such figure, believing that the dif- 
ficulty with the miners will only be tem eo? 

The list quotations for iron remain the same as last week; but 
for prompt delivery a shilling or two more per ton is readily paid, 
according to the necessities of the buyer. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE PRICE OF COAL—SUPPLY AND PRICE OF PIG—HEMATITES, 
FURNESS AND SPANISH—SPIEGELEISEN—MANUFACTURED IRON 
AND CASTINGS : Activity at Staveley Works—DEMAND FOR BRASS 
WORK AND FITTINGS—THE SIEMENS STEEL PROCESS—THE STEEL 
TRADE: Great inquiry for good tool steel, Bessemer, d&-c.— EDGE- 
TOOLS—THE DISPUTE IN THE FILE TRADE—NEW LIMITED COM- 
PANIES. 

A section of the Derbyshire colliery proprietors and coal mer- 

chants have reduced their prices for what is locally known as the 

Kilburn coal by about 4s, per ton at the pit mouth. The current 

quotations in East Derbyshire are now, best Kilburn, 20s.; nuts, 

and seconds, 18s.; and slack, 16s, I do not hear of any further 
reduction in this town or neighbourhood, but understand that in 
some cases a rather better demand for steam coal is being ex- 
perienced. This will no doubt be the case for the next: week or 
two, up to the Whitsuntide holidays, as most of the works and 
manufactories at this season make more running time than usual 
on behalf of the workmen, who want extra wages for “‘ spending 
money” during the holidays, A quiet feeling prevades the trade 
generally, but some anxiety is felt by firms holding contracts with 

Cleveland firms, as to the effects of the ironstone mines strike on the 

supply of pigs. In the meantime Staffordshire pig iron is a trifle 

cheaper, but no material fall in quotations is to be noted. Yorkshire 
pig is firm at late rates, and hematite pig, from the Furness and 

Ulverstone district, is not to be had under full rates, The latter 

is in fair supply, but the demand created by the requirements of 

the Bessemer steel manufacturers is very large, and swallows up 
all that can be procured. 

The import of Spanish hematites continues, and some incon- 
venience would doubtless have resulted before now from the in- 
ternecine strife in that country had not stocks at Bilbao and 
Cardiff been extensive. 

Spiegeleisen is not very plentiful, and in some cases rather over 
than under the current £16 e ton, f.o.b. Rotterdam is being 
offered to secure preferential deliveries, Bessemer converters 
will doubtless be glad to hear of the promised success of 
the substitute for this metal, said to have m assured 
by a Glasgow firm. There is no appreciable change in the 
price of manufactured iron and castings of all kinds remain 
fully as dear as they have hitherto been. Gas and water, steam, 
and other pipes are yet in very good demand at an average price of 
£9 10s. per ton. The Staveley Iron Works in North-East Derby- 
shire, and contiguous to Sheffield, are turning out large lots of 
nine and twelve-inch pipes, which are understood to be for use in 
this town by a public company, and other firms in the district are 
hardly less active in similar goods. The leading brass works are 
= usy on plumbers’ fittings, water closet, hydrants, ball, bib, 
bath, and other cocks, and on water meters, mostly constructed on 
the Siemens pattern. The mention of Mr. Siemens’ name reminds 
me that one of the principal steel firms here is making steel by his 
direct-from-the-ore process, and has every reason to be satisfied 
with the results so far. 

In the steel trade great activity still prevails, and as an instance 
of the arrears into which order books (of the leading firms) have 
fallen, 1 may mention that in ene case orders received last year 
are just being cleared off. There appears to be an insatiable 
demand for tool steel of reputable make, as also for sheet, axe, 
file, and Bessemer steel. A very encouraging business is doing in 
steel hammers, steel and iron wire, and marine engineering re- 
quisites of all kinds, particularly pistons, cylinders, propeller 
shafts, cranks, and connecting rods. 

The inquiry for edge tools, agricultural implement makers’ 
fittings, parts for sewing and other machines, scythes, sheep 
shears, and joiners’ tools, continues brisk. The joiners’ tools 
manufacturers contemplate a revision of their price list, and have 
held meetings this week for that purpose. In the file trade a 
gradual settlement of the dispute with the grinders, who are, it 
may be remarked, by no means a badly paid class of men, seeing 
that they can easily earn £4 to £5 per week, is being made 
by concessions on one side or the other. Still, a considerable 
number of grinders are out on strike, which suits them admirably, 
as there is pay from the Union ; and in these cases the cutters are 
being employed in “‘ stripping” files so as to do without grinding. 
Other ‘*limiteds” continue to appear. One of these is the 
Langley Mill Engineering Wheel and Wagon Company (Limited), 
with a capital of £30,000, in 600 £50 shares, to carrying on business, 
as indicated by its title, at Langley Mill, Derbyshire. Another is 
Messrs. William Corbitt and Company (Limited), with a capital 
of £30,000, in 3000 shares of £10 * The company is formed to 
carry on the old-established busi of Mr. William Corbitt, as 
stove, grate, brass and iron casting, ornamental ironwork, &c., 
manufacturer, Masborough Works. Rotherham. The vendor 
guarantees a minimum dividend j;of 10 per cent. for the first five 
years, and transfers all his patent rights, including a valuable one 
of recent date, drawings, &c., to the company, with the goodwill 
for £3000, in addition to £18,000 for buildings, stock, and 
machinery, &c, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScOTCH IRON TRADE: Improvement in the warrant market : 
Higher prices for warranted and makers’ brands: Increase in 
the shipments : Decrease in the price of manufactured iron—TuE 
COAL TRADE: Proposed reduction in prices and also in miners’ 
wages ; Short time: The} special rules: Threatened national 
strike -HAL¥-YEARLY CONFERENCE OF THE MINERS’ ASSOCIATION 
or GREAT BRITAIN. 

THERE has been a decided improvement in the warrant market 

since the date of my last letter, the quotations being now fully 

3s. higher. Both the money and labour markets have combined to 
produce this increase. The damping out of a number of furnaces 
in the Middlesbrough district, together with threatened disaffec- 
tion among the miners in this country, have each had their effect 
upon the iron market. There was a strong market on Friday, 

o ening firmly at 118s., but receding Susie tee day and closing at 

116s, 6d. Prices on Monday were remarkably firm, and a good 

business was done at 117s. Al the tone was quieter on 

Tuesday, the ge were fully maintained, and at the close sellers 

w:re asking 117s. 6d. 

The prices of makers’ iron have been slightly affected, some of 
the brands selling a little higher. The f are the 

tions: -G: errie, No. 1, 135s.; No. 3, 118s.; Coltness, No. 1, 

37s, 6d. ; No. 3, 119s.; Summerlee, No, 1, 135s.; No. 3, 119s. 


ar 





Carnbrae, No. 1, 125s.; No. 3, 118s.; Monkland, No, 1, 125s.; 
No. 3, 118s; olyde, 0. 1, 125s.; No. 3, 118s.; Govan, No. 1, 
120s.; No, 3, 117s. 6d.; Langloan, No. 1, 135s.; No. 3, 118s.; 
Calder, No. 1, 140s.; No. 3, 120s.; Gl 0. 125s. ; 
No. 3, 119s.; Eglington, No. 1, 118s.; No. 3, 116s. ; Dalmelling- 
ton, No. 1, 119s.; No. 3, 118s.; Carron, No. 1, 1358. ; Shotts, 
No. 1, 135s. ; No. 3, 118s. 6d.; Kinneil, No. 1, 125s.; No. 3, 118s. 
Stocks are being largely drawn upon, and the shipments are 
in heavier. For the week ending 17th May they amounted to 
17,493 tons, being 3403 more than in the previous week, but still 
6069 below those of the corresponding week of 1872. In con- 
sequence, no doubt, of the disputes inthe Middlesbrough district, 
the imports at Grangemouth of pig iron from thence (435 tons) are 
1255 less than in the _—— week, and 365 under those of the 
corresponding week of last year. 

The continued dulness in the manufactured iron trade has at 
length led to a reductior. in some kinds of iron, bar iron, for 
instance, having receded £1 perton. The trade is anything but 
lucrative at the present moment. 

The coalmasters, it is said, have resolved to reduce the price of 
coals 3s, per wagon, and to call upon the workmen to allow a de- 
duction of 1s. per day from their wages. Meetings of the men 
will be held to consider the matter. In many places they are 
already working short time, their wages having been in conse- 
quence a good deal curtailed. This they have done voluntarily to 
restrict the output and keep up their wages, but have signally 
failed in co: uence of the diminished demand for fuel. In the 
immediate vicinity of Glasgow the men have for some time been 
filling no coals after two o’clock in the day, and yet the suppli 
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accumulate, 

The special rules for the working of the mines continue to be a 
means of great dissatisfaction to the miners; but they have re- 
solved to remain at work until the 1st of June, that an opportu- 
nity may be afforded the employers to revise these rule in concert 
with the workmen’s representatives. Should this not be done, 
and should the masters continue to display the present rules in 
the pits after that date, the great majority of the miners of Scot- 
land are resolved to come out in a body, and remain out until the 
rules are altered to their satisfaction. 

Talking of miners and their delegates reminds me that the half- 
yearly conference of delegates representing the various branches of 
the National Association of Miners of Great Britain is at present 
holding its sittings in Glasgow, presided over by Mr. Alexander 
Macdonald, the president of the Association. This assembly is 
said to represent 90,000 miners, on both sides of the Tweed, and 
its sittings extend over three days. The business of the Conference 
opened on Tuesday, when — were given in from all the 
branches represented, and the — then pr ded to id 
and dispose of matters of business that concerned their constituents 
as miners. But this was not the only kind of work their pro- 
gramme contained. Their leaders are politicians, some of them 
ambitious to take a place in the councils of the nation, and they 
must needs, therefore, make the Conference an agent of political 
action. The Criminal Law Amendment Act, the Laws of Con- 
spiracy, and of Master and Servant, direct representation of labour 
in Parliament, &c., were among. the subjects that engaged the 
attention of the Conference. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE: Increasing business: Cyfarthfa Works—TuHE 
PRINCIPAL IRONWORKS: Character of trade: Monthly export: 
Increase of ironworkers’ clubs in the district—THE COAL TRADE: 
Prices of coal and coke: Character of trade—THE LLANELLY 
COLLIERS---LARGE MAKE OF MACHINERY AT SWANSEA-—THE 
CARDIFF COALTIPPERS, THE MOUNTAIN ASH COLLIERS, AND BILLY 
Fairp.ay: Prosecutions for leaving work. 

Rai and bar orders are: coming in freely, and in some quarters 

the hands of the ironmasters are so full that important contracts 

have been declined ; but this is simply a temporary difficulty, as 

the works, when fully lighted up, will be able to cope with a 

greater number of undertakings than are now on hand. The 

American trade is manifestly improving, and foreign as well 

as home orders keep a briskness visible which is very plea- 

sant to contemplate after the long season of gloom. I have 
heard nothing further of the great Cyfarthfa speculation, 
so continue to hold the opinion that nothing will come of it. 

There is a good deal of business done there and at Plymouth, but 

still more at Dowlais and in the Aberdare district. The works in 

Monmouthshire have been despatching important cargoes of late— 

Rhymney to Libau, Blaenavon to Konigsberg. Dowlais is also 

sending to the United States large quantities of rails. Immense 
uantities of rails continue to leave the Landore Works, Swansea, 

for Russia. During April the quantity of iron sent from the dis- 
trict was a little over 20,000 tons. I shall expect as the season 
advances that the total monthly quantity from Cardiff alone will 
be in excess of this, 

While the iron-making industry is thus active I must not con- 
ceal the fact that ironworkers’ clubs are progressing in a most 
alarming manner, and very soon there will be as formidable an 
organisation as that of the miners. Previous to the great strike 
the total ber of bers in South Wales was something like 
1800. The number of lodges was 17. Now there are 11,000 
members and 80 lodges. The following list shows the increase :— 
Abertillery, 1 lodge ; Aberdare, 4; Abercarne, 1 ; Abersychan, 1 ; 
Brynmaur, 3; Blaina, 2; Blaenavon, 4; Beaufort, 1; Briton 
Ferry, 2; Cyfarthfa, 7; Cwmavon, 2; Dowlais, 11; Ebbw Vale, 6; 
Melingriffith, 3; Maesteg, 2; Newport, 1; Penlyrch,1; Ponty- 
pool, 2; Pontnewydd,1; Spe my 3; Plymouth,3; Rhymney, 5; 

, 2; Treforest, 2; Tondu, 1; Tredegar, 3; Nantyglo and 

Brynmawr, 3. The rate of payment is but a trifle over ls. per 

month, and the advantage held out in case of death to any cf the 

family are seductive. 

The leading coal circular of Cardiff—that of Tellefsen and Co.— 
gives the following prices current: Rhondda Merthyr smokeless 
steam coal, large and screened, 23s. 6d.; Hirwain Upper, 22s. 6d., 
Resolven, 22s. 6d.; No. 3 domestic house coal, 21s. 6d.; No. 3 
coke, 42s. 6d.,free on board at Cardiff. They state that the prices 
of house and bituminous coal of various kinds have fallen from 1s. 
to 2s, 6d. per ton during the past month in Wales, Forest 
of Dean, &c. Coke is firm, and the make of the year is under- 
stood to be sold, so that no fall in price can be expected. 
No great fall in the price of coal is expected, but coalowners say 
that it is likely there may be a fluctuation in price for the 
next month or two, hardening again towards the autumn. 

The Llanelly colliers have — their advance of 15 per cent. 
A great iron stealing case has heard at Tredegar police-court, 
when the defendants, oe of certain marine stores, were 
committed for trial. Consi ay} the loose, unguarded way, in 
which portable iron is left about the large ironworks, it is remark- 
able there are not more prosecutions of the kind. 

The coaltippers of Cardiff are agitating for an advance. Ata 
meeting held on Monday it was resolved to demand 15 per cent. 
A strong movement is in course of progression amongst the 
Mountain Ash colliers, levelled against the machine known as 
Billy Fairplay ; a mass meeti been held about the matter, 
and a strong protest carried. At the same meeting high commen- 
dation was awarded to the Mines Regulation Act-one clause 
pressed rather hard, that which prevented boys under twelve from 
entering the pits; but it was admitted that this was a wise regu- 
lation, and that time show its excellence. Numerous pro- 
secutions of men for leaving work without notice have taken p! 
this week. At Dowlais, two “‘ coachers” were fined £1 and costs 
each. There has been a dispute at Abercarne colliery with 
to wages, and a strike was decided upon; happily matters have 
been arranged and work resumed. It is evident, however, that 
the question of wages is cropping up again, and that dissa’ i 
is beginning to 
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BIMSBOW se seees 0..14 0 0 E. I. Fish ......|28 0 0.0 0 0 
Staffordshire 0..1612 6 Yellow ./ 32 0 0..23 0 0 
‘ales 0..13 5 © Quicksilver, per bottle ..'14 0 0..0 0 0 
Yorkshire best 0..16 0 © | Spelter, Silesian, pr.tn.. | 27 7 6.2715 0 
common e 0..13 15 0 English, V. & Boem0e0d0 
Cleveland— Steel, Bessemer, Sheffield | 20 0 0..26 0 0 
Anule and bulb .. 1310 0..14 0 0 Do., cast, Sheffield.... | 25 0 0..30 0 0 
B iler plates .... 1610 0..17 0 0 Do., best, do, ........ | 30 0 @..70 0 0 
Cable iron ...... | 13 v..14 0 0 (21 00.8% 00 
Nailrods 0..13 10 0 21 0 0..:3 0 0 
Rivet iron 0..14 0 0 31 0 0.-36 0 0 
Ship plates . 0..15 0 0 #10 0..0 0 0 
Cleveland, common 0.1310 0 eee e soso $0 0..0 0 0 
Be we cvces » 0..14 0 © Tin, Banca, per to 0..1880 0 
Best best ... 15 0..1510 0 nglish blocks... ... | 1400 0..0 0 0 
Puddied ........ 9 0 0..9 5 0} Mars oc. ccosceee | 248 O O-- O O O 
Hoops, first quality— Kefined, in blocks 1420 0..0 0 © 
Dirmingham sees | 1610 0..18 0 0 | Straits, fine—cash .... | 1950 0..1860 0 
Cleveland...... ++ | 0..16 0 0 For arrival ...... {1350 0..180 0 
0..16 0 0 A box. 
0..17 0 0 
0..16 0 0 0..119 0 
0..1610 0 2.000 
0..15 10 0 6.260 
0.000 0.00 0 
0..20 0 0 
0..1410 0 
113 6..115 0 
6.000 200.2236 
650.000 210.240 
600.000 }2376 39 » 
No. 5 0. 000 0 0 9.0 09% 
7 33 0 0..37 0 0 
M. 518 6..0 00 12 0 0..14 0 0 
W ecee ee 518 0.. 0 0 © , Manufactured Iron prices unaltered. 
+ 
PRICES CURRENT OF TIMBER. 
1873. | 1872. | . | 1872, 
Per Load. 4 £s\2 ra 2 a 45% £28 
ak 266 ceeeee cece 14 01410/14 015 0 ll 01210 
Quebec, red pine .. 310 510/315 415 10 9 1016 lo 
Yellow pines. 3 5 6 0/4060 Do. 3rd...... 910 10 Ww 
Pitch pine . 4 0 410) 4 5 415) New Brunswick ....10 10 9b oO 
Quebec, oak........ 7 0 9 0|6 0 6 5 > Archangel, yellow ..1410 1510 12 10 1410 
Birch........ 5 0 6 ©!315 5 © Petersburg do...... 12101410 121013 5 
Elm .. - 40 6 0/415 5 0 Finland ..........9 013 0 615 715 
Ash ........ 410 5 0} 410 5 ©; Memel & Dantsic.. 0 6 0 0 0co 
Dantsic& Memeloak 5 0 610/ 4 0 6 5 || Gothenburg, yel....101013 0 81011 0 
Fir .....-..310 6 0/210 410 White ......10 01010 8 09 0 
Undersized .. 215 3 5) 130 210) Gefle,yellow ......12 01310 101012 10 
Ri cscccsesesesee 4 0 4 5) 38 3 3B 7 || Christian: ---10 01310 10 01210 
Swedish .......... 213 3 0} 2 © 213)| Other Norway -9101010'; 8 0 9 0 
Wainscot, - 410 615) 0 0 © @|! Battens,allsorts....7 510 0 6 08 5 
Masts Qube, rd. pine 410 6 0/4 0 610) Firng. bds,,sq.oflin. sd. 5. d. ad. ad 
Yellow pine... 4 0 610) 4 0 610 Ist yellow.....-..12 613 6 10 O11 6 
Memel& Dnt. 0 0 0 0/000 0 st white +10 611 6 9 010 O 
Oregon .....++ 9 0WOl7 090 «86106 6O0%¥90 
Lathwood, Dantafm. 81010 0/5 0 7 0 -4£8 £8 £8 £5, 
st. Petersburg]1 01210) 9 010 0 «+e+1000 0 0 55090 0 
Deals, per C., 12ft. by 3ft. 9in. con....38 034 0 280 0 0 
Quebec, Pine 1st ..20 021 0/18 020 0 Baltic, crown pipe250 0 260 0 200 0 210 0 
2nd ...-.5- 141016 0 14 016 0} Brack ......2502800 000 0 
Brd.... s+ee510 01010) 8 010 0} Pals 





ELECTRICAL COMMUNICATION FOR RAILWAY Tratns.—A train 
of carriages on the North British Railway has been fitted with the 
system of electrical communication for railway trains invented by 
Mr. E. Gilbert, telegraph engineer and superintendent to the com- 
pany. The plan proposed by Mr. Gilbert offers the following advan- 
tages :--(1) Audible and visible signals between guard and driver 
and guard and guard. (2) Audible and visible si from pas- 
sengers to guards and drivers. (3) Audible and visible yet 
guard and driver on the accidental separation, whilst in motion, 
of any portion of a train. (4) That sections of a train may be 
detached whilst in motion without disturbing the communication 
on the preceding portion of the train. A telegraph wire is fitted 
up with each train, a between the guard’s van under the 
floors of the carriages to the guard’s van in front and also to the 

ine. The wire, which is in a small cable, runs along under the 
flooring of the carriages, and forms a communication between the 
guard in the rear van and the driver of the train. Within each 
compartment of the train is fitted up a circular plate, inscribed 
with the words “‘ push” and ‘“‘to warn the guard.” So long as the 
disc remains in its normal condition the electric apparatus is not in 
action, but on the centre portion of the disc being pushed in a simple 
internal arrangement — es that the electric circuit is thereby 
completed, and the bells in both vans and on the engine are set in 
motion. To prevent the improper use of this precautio safe- 
guard, the disc is so arranged that on the centre being pow be in 
the remainder changes colour from white to scarlet, and cannot be 
restored to its original condition until an internal spring releases 
the mechanism, the key to effect this being in the hands of the 
guard. The coupling from carriage to carriage is effected by short 
cables, the ends of which are inserted into sockets attached to 
each carriage. These sockets are so constructed that while in the 
event of a carriage being “‘slipped” while the train is in motion—a 
thing frequently done in the case of express trains—the removal 
of a peg enables the wire to be thrown off without bringing 
the electric apparatus into operation ; but should the train from 
any agcidental cause be separated into two teers the jerk pulls 
the cable, peg and all, out of an inner socket, and when this is 
done the electric circuit is completed, and the bells at both ends 
of the en a oe The train to which the apparatus is 
now attached has been for some days running between Rain 
and Glasgow—twice each way; and in the instructions to the 
guards of that train, a code of signals has been provided. By one 
continuous ring of the electric the train is signalled to stop 
instantly—this signal corresponding to the unbroken ri that 
would be caused by any panic-struc whe t 
the apparatus into play, or by the splitting of the train into two 
distinct rings form the si to start a 


by accident. Two 
and three for the e-driver to “look out.” The system 
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ON THE THICKNESS NECESSARY TO BE GIVEN 
TO CONDUIT PIPES TO ENABLE THEIR 
WALLS TO RESIST THE SHOCK OF THE 
MOVING LIQUID COLUMN WHEN SUDDENLY 
ARRESTED. 

By Rosert Matxet, C.E., F.R.S. 

Tue bursting of lead pipes employed for dorestic water 
supply by the sudden shutting of cocks or . taps” is a 
matter as familiar to plumbers as the bursting of such 
pipes by frost. The same result upon a far larger scale 
as affecting large cast iron water mains is by no means 
unknown to hydraulic engineers, as those whose practice 
lies with water supply chiefly are rather absurdly called. 
When a domestic water-tap—especially if in the basement 
story—is suddenly shut after the water has been some 
time flowing, a sharp snap is heard, or more than one ; and 
if the pipe be grasped a distinct pulsatory wave expanding 
the pipe will be observed to follow backwards from the 
cock, This expansion oftentimes repeated—as lead has so 
little resilience—eventually bursts the pipe, generally just 
above the cock. To reduce this evil, as servants cannot be 
induced to shut common cocks slowly, intelligent plumbers 
adopt one or other of two expedients, viz, they either 
supply cocks or valves which by construction cannot be 
shut instantaneously, or they solder on at right angles to 
the supply pipe, and close behind each cock a small air 
vessel formed of about 18in. of the same diameter of lead 
pipe as that of supply. This last mitigates the evil 
tolerably well, and is the better method, for very slowly 
shutting cocks are a torment, and render the exact filling 
of vessels, &c., almost impossible without overflow and 
waste. 

Various constructions of main cocks or valves have 
been devised or employed by engineers with a view to 
prevent the like evil upon the far larger and more destruc- 
tive scale on which like phenomena are possible in water 
supply mains of great diameter. Of these arrangements 
into the details of which I do not purpose here to enter, 
several are very adequate and durable in use, the 
principle of all being the same, namely, that by 
the construction of the cock or valve the course of the 
effluent column cannot be suddenly arrested. As, how- 
ever, it is possible that by the giving way of some part 
of the detent or other portions of the apparatus, especially 
after reduction in strength by wear or corrosion, and if 
under heavy pressure, may occur—and many such cases 
have been recorded—and as the fluent columns in such 
mains may also be suddenly arrested by solid bodies 
accidentally carried in, or in other conceivable ways 
suddenly retarded, and as in certain classes of hydro- 
dynamic machinery—as, for example, in the hydraulic ram 
in water pressure engines—recurrent shocks by the 
arrested column at the reciprocations of the machine, how- 
ever capable of being diminished, can never be wholly 
removed, it becomes of importance to the engineer to be 
able to determine what thickness he must give to a water 
main or pipe of any sort of given diameter and material 
such that it shall be competent to resist uninjured the 
shock visited upon its walls by the sudden arrest of 
motion, by any cause, of the liquid column which it carries 
flowing with a given velocity and under a given pressure. 

Though generated in a different way, the severe shocks 
which are visited upon the barrels of deep mine pumps 
when permitted to draw in air at the wind bore, or 
experienced in other lift pumps when the speed of piston 
is in excess of the intake power of the suction pipe, are 
instances of this same shock due to liquid in movement 
when suddenly retarded or wholly arrested. 

Aithough many writers, both in general treatises, such 
as those of Dubuat, Darcy, Daubuisson, Brix, &c., and in 
works specially devoted to the distribution of water by 
conduits and pipes, such as Geniey’s, Morin, and others, 
have considered carefully the resistance of pipes of various 
materials to fluid pressure from within, they have limited 
their calculations to the case of fluids at rest, or if in 
motion, visiting upon the pipe only an unvarying statical 
pressure; and have passed without notice, or, at least, 
without investigation, the important and far more difficult 
problem of the stress visited upon the pipe by the shock 
of the interior column in motion when suddenly retarded 
or arrested. Nor am I aware that in the range of English 
ss literature the student can meet with any 
information on the subject. It has, however, not escaped 
the attention of Italian engineers and physicists who for so 
many ages have been amongst the great leaders of hydraulic 
science. The effect of this shock upon conduit pipes has 
been investigated by Signor Menabrea, while professor at 
the University of Turin, in a very ingenious and simple 
manner, and it has ap) to me that a brief account of 
his method and results may be acceptable to readers of 
THE ENGINEER. 

The rule in common use for determining the thickness 
of pipes under static pressure, based on the equations 

2Pr=2¢R 

and r= Re, 

in which P is the fluid pressures norma] to the internal 

surface of the cylindrical tube, e the thickness, and r the 

radius of the pipe, and R = the coefficient of resistance 
to tension we assign to its material, may answer 
for pipes whose thickness is small when exposed only 
to an wunvarying or known maximum pressure; 
but the method often employed to adapt it to the 
element of shock, viz., by assigning some fancy value to 


R, such as © = } to 4, of R, is devoid of all rational 
rn 


principle, and while the value of the strain due to the 
shock is only guessed at, may in the end lead to disaster. 
_ The problem, therefore, is to determine the energy of the 
shock and what are its effects upon the tube. 

» The vis visa of a column of water which, moving in a 








full tube, is suddenly arrested, is transformed into several 
distinct effects. First, a part of the energy stored in the 
water is transformed into heat, affecting both the water 
and the material of the tube. Secondly, the tube itself is 
elastically expanded both circumferentially and longitu- 
dually, so that, for the instant, its capacity is enlarged. 
Thirdly, the material of the tube is compressed in *the 
direction of 7, or normal to its interior surface. Fourthly, 
the water of the arrested column is compressed, and for the 
instant its volume becomes diminished. Besides these 
there are other minor transformations of energy, such as 
the propagation of elastic wave motions due to the elastic 
expansion of the tube, and the compression of the water 
along the tube and its liquid contents. For practical 
purposes, however, all those transformations of energy | 
except those of the stretching of the tube in the direction | 
of its circumference, the compression radially of its | 
material, and the compression of the water, may be neg- | 
lected. And for any but extremely great velocities, such | 
as are visited on the walls of cannon, so much of the total 
energy is consumed by the compression of the water, that 
that of the material of the tube, if of cast iron, as here 
supposed, may be negligible. We have to investigate the 
shock at the instant when the water has lost the whole of 
its initial velocity—which corresponds to that of its greatest 
compression—and of greatest extension of the walls of the | 
pipe, with a view to determine what thickness we should 
give to the pipe, so that the maximum extension shall not 
exceed—or not reach within some given factor of safety— 
the limits of elasticity of its material. ; 

To arrive at this Menabrea calculates the height of a | 
statical column of the fluid whose pressure would produce 
an extension, the same as that due to the shock. 

Were the whole of the energy of the arrested fluid 








| absorbed by the expansion of the walls of the pipe, the 
| height of that column would be equal to the height due to 


the velocity of the arrested column, divided by the propor- | 
tional extension of the material of the pipe, and for cast | 
iron pipes, carrying water whose velocity does not exceed | 
about 3ft. per second, this simple formula may be employed | 
but for higher velocities, such as 10ft. or 15ft. per second, | 
the results are too high, and 0°4 times the height due to | 
the velocity may be substituted. 
Large velocities in large pipes need, however, more exact 

examination. 

Let + be the interior radius of a circular pipe 
whose thickness is e, so that 7 + 4 ¢ is the 
mean radius of the pipe itself. =~ 

, the length of the portion of tube in ques- 
tion, and within the limits of which the 
pressure is assumed to be the same. 
the modulus of elasticity of the material 
of the pipes. | 


~ 


_ 


7 
49 


E' the co-efficient of compressibility of the | 
liquid—usually water. 
q, the weight of a unit volume of the liquid | 


for water, 1 cubic metre = 1000 kilos. | 

», the velocity of the liquid, the height due to | 

which is h, 

the augmentation of the radius 7 due to the 

shock. 

, the elongation of the circumference corre- 
sponding to 3, and to the limit of elasticity | 
of its material. 

A', the compression of the material normal 
to the interior surface corresponding to the 
above. 

X ',the corresponding compression 
liquid. . 

T,,the work absorbed by the enlargement 
of the circumference of the pipe. 

T, and T,,the work absorbed by the com- 
pression of the walls of the pipe and by 
the liquid respectively. ; 

p, the internal pressure necessary to produce 
the enlargement A, and 

H, the height of column due to p. 

w and g having the usual signification—the latter being | 

in metres g = 9°8088m. 

The longitudinal section of the tube through one point, 
is e 7, and the weight of liquid for the same length is 

x 7* Ug, and its vis viva moving with the velocity ». 
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"d= ae rtigh os aT 
¢ 

Regarding first the dilatation of the section of the pipe, 
the proportional] elongation X is 

8 


Aza — : 
SEN 8) te ae 
the tension in the circumference is thus— 
3 
E a = ) : 
el rT Ee Xl (3) 
the pressure due to this is spon by the equation 
P= er 


et 
the work necessary to produce the proportional elongation 
is that required to lengthen by 2 x 3, a bar of the section 
el, and of the original length, 2 x (r + 4 e), or, 
2x3 

xds | 


2a +he) 


=Eel 


T, 

’ — 6) 
=Eelr(r+e x <= ) 

*le(r+4e) EX 


and if « = the diminution of thickness of 
pressure p, we have 


the pipe by the 








prE < = EX Nae (6) 
whence and from (4) we obtain 
££ oxnam la (7) 
ée r 
and 
ex fa ; vie okey Le & 
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we find the work of compression of 


& dw \ m 
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By similar reasoning 
the wall of the pipe 


7. = rl 


24 
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e? 
wrlE - ~ ¢ 
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E \ 





5 
=i + 
> 
When by dilatation the cross section of the pipe has 
become = (r + 8)? ; the length / of the column of water 
originally filling it (irrespective of its compression) has 
become 
r? 
r+ a 


e . . . 
As the —— isa very small quantity, the increase of the 


4 (10) 


= 
radius by the compression ¢ of the pipe may, in the case of 
metallic pipes at least be neglected. 

The liquid containing the pressure p, arising from the 
shock, the preceding length /', is shortened by an amount 
un, Which we obtain thus :— 


e 


m 


p = E'A'! = E! 7 * E - d (11) 
and the work necessary to the compression # is—- 
# 
7; = alr 4+ 8)? E! r dx 

Zi 
vo 12) 

=he(+orE On 

= Leet l + r? 





Menabrea has shown by a digression which we may here 
omit, that this result may be also arrived at from much 
more general considerations as to the alteration in volume 
of elastic liquids, 

The sum of the work represented by T,, T,, T,, is equal 
to half the wis viva of the arrested column (neglecting 
minute transformations such as internal work into heat, 
&e.), and we have 


areligh or } 


E e\ 
he +8) 


e? 


r? 


lq -*- 
+2 a 
ri qY 29 = 


T,+T, 41, =rerl ents ‘(it 


reducing 


qgh= FE 2X, “(1 +} “( 1 E 


T )+ (14) 


and H being the height of the column of liquid whose 
pressure is p, 
P=¢47 H = 


Ay ata s 2 
combining the last two equations— 


h e P], (16) 
s(1ees(t )+ 5) 


neglecting the term ~ between the brackets we obtain— 
pa 


1 ; Sah yo. 
qh ped /)7) 
“=1+E J i+ eur(1+ ge) tas) 
Ei 





H = E 


E! 


h 2 


r ees ow ee 
1 +4/ =¢* 
+e (1+ gi) 
It may be remarked that were the vis viva of the 
arrested column wholly absorbed by the dilatation in 


(18) 


section of the pipe, the values of . and of H would become 
e! gh _h 
r — EX am m5 


In applying these expressions to cast iron pipes, taking 


(19) 


E = 12000000000 kilos. per square metre,A= j755 at 


the elastic limit and the co-efficient of compressibility of 

water at ordinary temperatures at 48 millionths of its 

volume for each atmosphere, we have the value of E' 
corresponding to E. 

E! = 214600000 kilos ; 

and from Equation 18 and 19 we obtain 

|) a. ae 

l+yYl+ lyigh 

H' = 1400h p (24) 

The following table deduced from the preceding formule 

(omitting fractions) shows, for usual velocities and for pipes 


(23) 


or 





Corresponding statical column. 


Velocities of arrested 





column. Water and \ pipe both | Pipe alone yielding, 
yielding. water not compressed. 
Metres per second. Metres. j Metres. 
0°5 17 } 18 
10 | 59 | ji 
1°5 | 116 | 161 
2°0 | 180 285 
2°5 26 440; 
3°0 314 642 
3°5 285 | 74 
40 455 } 1 142 
50 598 | 1784 
lwo 1323 j 7137 


” I q | 3 

of cast iron, the head or columns of water whose statical 
pressure is equivalent to that momentarily produced by 
the 


arrested column whose velocities are given in columu 
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1; and on both suppositions, viz., assuming the vis viva 
consumed by the water and pipe together (column 2), or 
by the pipe only (column 3). The table indicates the large 
part which the compressibility of the water plays in 
buffing the blow at the higher velocities, and also that for 
velocities not exceeding 3ft. or 3$ft. per second, we may 
employ the very simple expression of Equation 19 :— 

In what precedes no account is taken of whatever dead 
pressure the pipe may be sustaining previously to the 
shock; and when this is small it is negligible. But if, as 
in high-service waterworks, the ordinary dead pressure is 
large, it must be regarded. This constant pressure p, cor- 
responding toa head H,, produces a constant expansion of 
the pipe \, connected with p, by the equation 

p,r=Eek,=gh, r, (28) 
So that the expansion of the pipe by the shock upon which 
we have to depend is only the difference between A, and A; 
» 
A—A, =A— He @ (29) 
which we may substitute in any of the preceding expres- 
sions. 

So far the expansion of the pipe has been assumed as 
pushed to the elastic limit of the material—one to which, 
in practice, we must not go. We obtain the pressure cor- 
responding for any thickness of pipe having any assignable 
limit for expansion, thus— 


or 


» * (30) 


which general formula for pipes of cast iron becomes in 
the constants precedently given— 

3464  ' 

- 


e,e Ps p? 
or, writing for 2 its value, — , we have— 


29" 
783 of 2 
nN oneal: (32) 
1 + 280-4 — 
= rtp 


an easy enough expression for obtaining either e or H 


exterior, there have been from 200 to 500 workmen of various 
kinds employed upon the alterations for several months past, 
These alterations have consisted of the internal structural changes 
involved in adapting the four large blocks of buildings designed, 
and for many years used, as an asylum for naval veterans of all 
ranks, into the various kinds of accommodation needed for college 
purposes, The hospital ists of the detached King Charles and 
Queen Anne blocks, which face the river, and the King William 
and Queen Mary blocks, to the south of these, each of the four 
having an extensive internal quadrangle. These blocks, in 
addition to the accommodation tay have provided in times gone 
by about 2700 indoor pensioners, have also provided residences for 
numerous retired naval officers, and for the hospital executive ; 
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when v and ¢ are given. 

it is to be observed that in what precedes, Menabrea | 
supposes the pressures the same at all points along the | 
length of the pipe, which is only the case when the pipe, | 
exposed to a given head pressure, is itself horizontal. In | 
all cases 7 should be taken at the length of the arrested | 
column, the pressures being taken on those of the lowest 
point. It will thus be seen that in neglecting the element 
of time in the propagation of the pressures producing and 
of those resulting from the shock, this investigation is 
wanting in vigour, though, nevertheless, being of much | 
practical value. 

The important part which the compression of the water 
playsin buffing the shock upon 
a cast iron pipe, as above 
shown, equally points out the 
great value to be derived in 
practice from the application 
of sufficiently large air vessels 
in advance of any valve or 
other source of sudden stop- 
page. Time is gained by the 
comparatively large compres- 
sibility of the water and its 
slow rate of force transmission 
ascompared with the little com- 
pressibility of cast iron and 
its rapid rate of force trans- 
mission (between three and 
four times that of water); the 
same part, but upon an im- 
mensely greater scale, is played 
by the air in the air vessel. 
The tension of the air in 
such a vessel is already p, 
(Equation 28), and to pro- 
duce its best effect that tension 
should be obtained, not by 
permitting a column of dead 
water to force itself into the 
vessel until the volume of the 
contained air is reduced 
and its tension brought into 
equilibrium with p,, but 
by pumping air, in the first 
instance, into it. In that case 
the air vessel has no superior 
limit or capacity for best 
effect, and in every case the 
communication between the air vessel and the main pipe 
exposed to the shock should be equal, or even greater than 
the transverse section of the latter. 
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GREENWICH ROYAL NAVAL COLLEGE AND 
ROYAL NAVAL SCHOOL | 


THROUGH the courtesy of Colonel Sir Andrew Clark, R.E., C.B., | 
&e., Director of Admiralty Works, we are enabled to give with | 
our present number drawings of the gymnasium that is in process 
of erection on the grounds of the Royal Naval School at 
Greenwich, The asium is designed primarily for the use of 
the boys of the school, but will be available also, we believe, for 
the students of the adjacent Royal Naval College. The 
drawings are so explicit in detail as to render superfluous addi- 
tional explanations. The gymnasium, and the other works about | 
to be referred to, are designed by Colonel Sir A. Clark, and are 
being carried out under his direction, Mr. Loughborough acting 
as clerk of the works. The principal contract for the tion of 


and, in addition, include the renowned Painted Hall and the 
elegant hospital chapel. There are, again, in addition, within the 
hospital grounds, a large brewery, an infirmary, to which the 
inmates of the floating Dreadnought Hospital, for ‘‘seamen of all 
nations” were recently transferred, and other buildings that in 
the azgregate mske up a vast amount of accommodation available 
for the uses of the Royal Naval College. 

The alterations necessary have involved a complete internal 
transformation to adapt the buildings to the educational and 











d tic requir ts of the new college. The pensioners’ dormi- 
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| building, and are faced by pairs of columns in full relief. The 
principal entrance will be by wrought iron gates of elaborate de- 
sign, 10ft. wide in the clear, 16ft. to the lintel, and 32ft. high to 
the keystone of the semicircular top. The cornice and entabla- 
ture are 5ft. 4in. deep, and are surmounted by a balustrade 5ft. 
2in. high. The sky line is relieved by a group of sculpture over 
| the centre, and by lower groups over each of the piers at the sides 
| of the doorway. The columns will have ornamental capitals, and 
| the cornice and the spandrils over the arched doorway will be 
appropriately decorated. At the front of the building there will be 
rooms for the instructor, astoreroom for the apparatus, two dressing 
rooms, and various other conveniences. At one end of the gym- 
nasium a gallery will be erected 31ft. long, from which the 





| SECTION. 






j ‘ 
' i 
exercises may be witnessed. The building is 186ft. long by 80ft. 
wide, and covered by an elliptical iron roof springing from the 
ground level. The lights will be by a louvre running the whole 
length of the building, and having 8ft. of glass on each slope from 
the ridge. There are also side lights, and windows in the front 
elevation for lighting the rooms in that part of the building. The 
roof will becovered with zinc No. ligauge, on 1}in. dowelled ing. 
The details of the building we shall give in an early impression. 
The other new buildings in — at the Royal Naval School 
consist of a new bakery, a laundry, and appurtenances, These 


Brie ding 






Existing 






“50> 





tories have been converted into numerous and commodious 
class rooms; a spacious lecture room has been provided, 
and large museum rooms, to which the naval models from 
South Kensington will very properly be transferred. In 
addition to these, private rooms for the governing officers 
and students have been provided, with mess rooms, reading 
rooms, baths, kitchens, store rooms, and all other necessary con 
veniences. The whole of the rooms have been cleaned and 
decorated throughout, handsomely furnished with new furniture, 
and the entire buildings fitted with gas, and provided with warm- 
ing and ventilating appliances. The number of students at present 
is about sixty ; in Octover next, when the college will be more 
fully opened, the number will a reach to 200, and, even- 
tually, if needs require, the number may reach to from 800 to 1000. 

The works in progress at the college are allinternal. In con- 
nection with the Royal Naval School, from which the hospital or 
college grounds are separated by the highway between West and 
East Greenwich, the works include important new buildings. 
The most imposing of these is the gymnasium. The facade is very 
hand and of the Roman Doric order, the whole frontage 





the works is in the hands of Messrs, George Smith and Co., of 
Great George-street, Westminster. 
The works in progress, seen and unseen, in connection with both 


being of Portland stone. At each end of the elevation is a pilaster 
and a ee-quarter column, and between the two bays on 
each side of the central entrance are dividing piers faced by three- 








college and school, are very extensive. In the whilom hospital, 
now the Royal Naval College, although but little is seen from the 


quarter columns. The central doorway is a dsome feature ; 
it has piers on each side that stand forward from the line of the 


new buildings will have an elevation in Park-row, by which the 
grounds of the school are bounded on the east side ; they will have 
another elevation to the west. The premises will have an entrance 
near the Park gates. The bakery is 59ft. by 24ft., and has attached to 
it a brewhouse for the preparation of yeast. It has two ovens 10ft. 
by 6ft. clear, and two sponge troughs, 25ft. long by 4ft. wide at the 
top. The working room of the bakery will be 25ft. by 21ft. Gin. 

The laundry premises include a wash-house, 32ft. by 30f«., and 
adjoining it a receiving-room and a large mending room, each 17ft. 
long. Adjoining the wash-house are large drying-closets, and 
beyond these a mangling-room and an ironing-room, the one 34ft. 
and the other 39ft. long, and each 18ft. wide. A store-room and 
matron’s office adjoin the wash-house, and rooms for the man in 
charge and other purposes, will be provided on a first floor over 
part of the laundry buildings. In the basement there are boiler- 
rooms, a disinfecting-room, and other conveniences. The founda- 
tions are upon cuncrete vag che omy the natural gravel. The work 
is done in Chatham bricks, e ky the conyicts, the facings are of 

icked brick, and the dressings of red brick, The buildings will 
be covered by bound roofs, with raised louvres, having opening 
sashes for ventilation, and slated upon boarding of inch stuff. The 
roofs will have ridge finials of wrought iron. : 

The estimate for the laundry machinery and fittings is £1545. 
The ironwork for the ———- roof is supplied by the Horsley 
Iron Company, Tipton, Staffordshire, 
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ON WAVES IN LIQUIDS.* 
By the Late Professor W, J, Macquory Rayxtne, C.E., LL.D., 


-R.S., &o, 
1—OpsJzcT oF THIS PAPER. 

Ir has long béen known that in an uniform canal filled with 
liquid the speed of advance of a wave in which the horizontal 
componert of the disturbance is uniform from surface to bottom 
is equal to the velocity acquired by a heavy body in falling 
through half the depth of the canal: that is to say—Let g 
denote gravity, k, the depth of liquid in the canal, and a, the 


velocity of advance of the wave; then—a = v¥ 9k. But so far as 
I know, it has not hitherto been pointed out that a similar law 
exists for waves transmitting a disturbance of any possible kind 
in a liquid of limited or unlimited depth, provided only that the 
upper surface of the liquid is a surface of uniform pressure. The 
object of this paper is to demonstrate that law, and to show some 
of its applications, 
2.—VELOCITY OF ADVANCE DEFINED. 

Throughout this investigation, the velocity of advance of a wave 
will be defined to be the mean between the velocities with which 
the shape of the wave advances relatively to a surface particle at 
the crest, and to a surface particle in the trough respectively. In 
ordinary rolling waves, the velocities of particles in those two 
positions are equal and epg 8 so that the speed of advance, 
as above defined, is equal to the speed of advance of the wave 
relatively to the earth. A wave of translation, in which the 
velocities of particles at the crest and hollow are not equal and 
contrary, may led as produced by compounding the motion 
of a rolling wave with that of a current whose velocity is half the 
difference of the velocities of those particles. 

Suppose, for example, that a wave of translation is advancin 
relatively to the earth with a speed @; and that the forwa’ 
velocity of a particle at the crest of the wave and a backward 
velocity of a particle in the trough are respectively m' and wu"; 
then that wave may be regarded as compound of a current whose 


surface velocity is— oo ; and of a rolling wave in which 


‘ 
the speed of advance is— a = é = a1 Me 


“ 
——!_ ; and the equal and 
contrary velocities of surface particles at the crest and hollow are 
respectively — + w= a7" 3; and thus cases of waves 
of translation may all be reduced to combinations of currents with 
rolling waves ; it being understood that the motions of the rolling 
waves are notions relatively to the supposed current, 


3.—RELATION BETWEEN HEIGHT OF WAVE AND HorizontTaL 
DISTURBANCE AT THE SURFACE. 

The following relation between the height of a wave and the 
horizontal disturbance of the surface particles has already been 
proved and made use of by various authors; and it is demon- 
strated here for convenience only. Let+u,; and—u, be the 
velocities of a surface particle at the crest and trough of a wave 
respectively, Let « be the velocity of advance of the wave as 
defined in Article 2. Conceive a horizontal current with the 
uniform velocity — « to be combined with the actual wave-motion ; 
the resultant motion is that of an undulating current, presenting 
stationary waves in its course ; and the forces which act on the 
particles are not altered. The resultant velocity of a particle at 
the crest becomes—a+ 1; and the resultant velocity of a 
particle in the trough becomes—a—-m. Let the height from 
trough to crest be denoted by az; then, since the upper 
surface of the liquid is supposed to be a surface of uniform 
pressure, the principle of the conservation of energy gives the 
following equation :-- 
gaz2=4 { (a + uw)? (a —wi)* \ =2auy,. (1.) 

4,—VirTuAL DEPTH OF UnirorM HorizontaL DIsTURBANCE. 

By the phrase ‘Virtual Depth of Uniform Horizontal 
Disturbaifce,” or, for brevity’s sake, virtual depth, I propose to 
denote depth in the liquid to which an uniform horizontal 
disturbance would have to extend in order to make the amount of 
horizontal disturbance equal to the actual amount. That is to say, 
conceive that a pair of vertical planes, normal to the direction of 
advance and each of the breadth unity, coincide at a given 
instant, one with the trough-line or furrow, and the other with 
the crest line or ridge, which bound one of the slopes of a wave. 
We will suppose this to be the front slope, merely to fix the ideas, 
for — reasoning applied to the back slope Sad to the same 
resuits, 

_ Atagiven depth, z, below the surface, let ube the horizontal velo- 
city with which particles are in the actof passing backwards through 
the plane of the trough and 1’ the vedi with which particles 
are passing forward through the plane at the crest ; then the rate 
by volume at which liquid is passing into the space between those 


two planesis / u’ dz + S u” d2; the integrations extending from 
the surface to the bottom, Let k denote the virtual depth ; then 
s Swd: +Ju'dz - 
= ——— » (2) 
BETWEEN VIRTUAL DEPTH AND SPEED oF 
ADVANCE, 

In an indefinitely short interval of time, d ¢t, the volume of 
liquid which passes into the space between the two vertical planes 
mentioned in Article 4 is 2 4 u1d¢; and inorder to make room for 
that volume of liquid the front slope of the wave must sweep in 
the same interval of time through an equal volume, But the 
volume swept through by the front of the wave isadt&<z; 60 
that, cancelling the common factor d ¢, we have the following 
equation, a A 2 2k wu, but according to equation (1), 


, which value being substituted in the equation gives 


56, — RELATION 


” 
2a ui 
A sas 
2a? wi 
g 


2kin; 
and therefore 

a — 
“7 Bs and a = alg D290 ie et 
so that the velocity of advance of wave (defined as in Article 2) is 
equal to that acquired by a body in falling through half the virtual 
depth ; and this is true for all possible waves in which the upper 
surface is a surface of uniform pressure. 


6.—WAVES OF TRANSLATION, 

Let a’ be the velocity, relatively to the earth, of a wave of trans- 
lation in which the velocities of surface particles at the crest and 
trough seuarey are + ui’ and — uw"; then from the principles 
stated in Article 2, it appears that 

(4) 


a =a + 4(ui—w') = “gk + i(u'—w's) . 
In a positive solitary wave of translation rete 
ui’=O;anda’=a+}u'=Y¥ gk+4ur (4A) 
In a negatives solitary wave of translation nee 
wu’ =O; and@ =a—} u"=WV/ gk— tu," (4B) 
7,—APPIICATION TO FREE — WAVES OF UNLIMITED 
EPTH. 
fhe motion of a liquid in free rolling waves of unlimited d 
is known to be expressed as follows :+—Let T be the periodic 
* Institution of Naval Architects. 


+ See Airy, on “ Tides and Waves,” in the E. 
Stokes, in the Cambridge ‘‘Transactions,” 1842- 
ophical 





clopedia aT oy 
; Rankine, inthe Philo” 


“ Pransactions,” 1863. 





of the waves; c the rolling radius: that is, the radius of a circle 


whose citcumference is equal to the length of a wave; p the ver- 
tical co-ordinate ponte downwards), and q the h ntal ¢o- 
ordinate (positive forwards) of the centre of the orbit of a particle ; 


and for a surface particle let Pp = 0; let r be the radius of the 
circular orbit of a surface particle; and let x and z be the oo- 
ordinates at the end of the time ¢ of the particle which revolves 
about the point (q, P). Let a be the velocity of advance. Then 








2ec gT Sie x 
t= =o,= en 6 + 6 ee 6 (5) 
¢ atl at ws (5 A) 
2m 4¢ g 
ae 1 
e ‘ 
z=qtre ain, (7-54 —£) 
' i 9 fee 
- 4 : 
s=p—rs 000/25 — 5 
. c 


Also let u and w be the horizontal and vertical components of the 
velocity of a i Then : 





e 3 
c 

me ks set _¢ 

a — T s cos ( T ‘) r 

+o oe a 

m4 
ce 

wa ete sin. (FEF —2) 





At the crest and trough of a wave, w = 0; and the values of u are 
respectively for a surface particle 


oma tSet yw. ee es OD 
and for any particles 
— - 
=f tm pas me ieee 


Also the values of < for the vertical planes at the crest and trough 
of a wave are respestively 
p 


r=p4trs he ee (5 F) 

and consequently at those planes we have 
re 

Tih (5G) 
whence, by in’ g from Pp = 0 top = o, the virtual depth is 
found to be 

k Svs feds oe - « (6H) 

; 2u g ‘i 


which result agrees with the general principle proved in Article 5, 
and expressed in equation 3, 
8.—APPLICATION TO FREE ROLLING WAVES IN WATER OF UNIFORM 
LimiteD Depts.* 
Let P be the vertical depth of the bottom below the centres 
of the orbits of the surface particles, and “ the ratio in which the 
u 


greatest vertical velocity of a surface 
than the greatest horizontal velocity o' 
it is already known -. 


—_ in its orbit is less 
the same particle. Then 


P 


=, i-¢ 9 
Wy 2P oe @ ee oe oe oe (6) 
l+s ° 
2ec wm gT wge . 
ai ee fae, a ; » 6A 
+= e Mm’ 29 uy aid 
aT wm gT wu, . 
c= =— >;= so = 2S 
2q@ um’ 42 wg (6 B) 


It is also known that for the vertical planes at the crest and 
trough of a wave, we have respectively (if 7 be the horizontal 


semi-axis of the orbit of a surface particle, and “ the vertical 
semi-axis)— s 
? p — 2e p p—2P 
i ec c in c c 
= oa I 98 —- 56 —- ¢€ --5 
= =? — 
ero sp=err op 6O 
1—s e 1l+s e 
9 pre3P 
c c D) 
d: rs +8 <- (6 
“dp zit,” _ 2P 
1+s ? 
e 4-3? 
c c 6) 
a’ = ‘ +8 
o={eth}- att 
es « 
whence by integrating from p = 0 to p = P, the virtual depth is 
found to be— 
2P 
fwd fu'd 1 a 
gh sssaf{eds . ins ete iy 
k= Pu, =¢ “tr “a * @ . GF) 
l+s € 


a result which agrees, as before, with the general principle of 
Article 5, 


9.—RELATIONS BETWEEN VIRTUAL DeprH, PeRiop, LENGTH, AND 
Ratio OF VERTICAL TO HORIZONTAL DISTURBANCE AT SURFACE. 


By equating two values of ?; one being the virtual depth i, 
and the other a function of the periodic time T, and of the 
ratio “ which the vertical disturbance bears to the horizontal 
disturbance at the surface, the following equation is obtained:— 


2 ” 
poe, is: Soe 


The factor erie well known to be the height of « revolving 


ndulum which makes one revolution in the time T. Let this be 
Sota by A; then— 
Se Sonoma - 
uw ui? 
The proportions which those equations express may be stated in 
words as follows :— 








* Airy on “ Tides and Waves ;” Stokes, Cambridge Transactions, 1842-50. 





Surface Disturbances, 


Horizontal + Vertical 
tt Equiv. Pendulum : Rolling Radius >. » 
:: Rolling Radius : Vertical Depth 
and those proportions hold for all waves whatsoever in which the 
— are acted on by gravity and their mutual pressures 
one, 

The following is another method of demonstrating relations 
between the virtual depth of a wave, its length, its period, and 
the velocities of vertical and horizontal disturbance of particles 
at its surface, Let l’ be the length of the front slope, and /' that 
cf the back slope: so that ’+/’=L. Let wn be the mean 
velocity of ascent of a particle, and +" its mean velocity of 
descent ; then we have obviously— 
ahz 





(7 B) 


aAz 





Um = r > wm lee id 3 
and tm l= w'm =adz; 
4 z being the height from trough to crest. But in Article 5 it has 
already been shown that— 


aAz~—2ku,; 
consequently the following relations exist between the lengths of 


the front and back slope of a wave, the total length, the virtual 
depth, and the velocities of disturbance at the surface— 

y Sku .y,_ 2ku,, 

o- Wn , W'n 


1 » (8) 
L=U+l=2ky ( wt 
When the front and back of a wave are of equal length, /’ = I’, 
and w'n = w'm ; so that Equation 8 becomes the following— 
p=4ku , (8 A) 
In all free waves the vertical displacement varies according to a 
harmonic law; so that wn = =“ 


1 
10'm ) 


m 


and consequently for such 


waves— 


k ee ee 


iat T be the period of the wave, and / the equivalent pendulum 
then — 


en S. 386... 2@c 
a°.)6060 8 ~ Wok 
and therefore— - 
eo a dD a... 9 
‘ _" &” lt te ahead 


boing the result already obtained in Equation (7 A) in another 
orm. 


10.—OBLIQUE ADVANCE OF ForcED WAVES. 


Let s be the velocity with which a floating solid bodyisdriven hori- 
zontally ; the wave which that solid body pushes or drags along with 
it is forced to advance at the velocity s also ; while the virtual depth 
of disturbance, k, bears some relation to the depth of immersion and 
figure of the solid body. If the speed of advance corresponding tu 
that depth, a = ¥ a k, is less than s, a pair of wave ridges 
diverge obliquely from the path of the floating body towards 
opposite sides; and the sine of the angle which each of those 


ridges makes with that path is > . Such is the mode of forma- 


tion of the obliquely-spreading waves which travel along with ships. * 
When the velocity of the floating body is less than the speed of 
advance corresponding to the depth to which it disturbs the liquid 
in its immediate neighbourhood, it is probable that the virtual 
depth of disturbance of parts of the liquid beyond the immediate 
action of the floating ody adjusts itself to the velocity, and 
assumes the value * 

g 

11.—PossIBILITY OF OBLIQUELY-ADVANCING TIDAL WAVES. 

It is possible that in seas of a depth less than the virtual depth 
corresponding to the speed of advance of a tidal wave, the ridge of 
that wave may place itself in a position oblique to the parallels of 
latitude, pce Aw to the principle stated in Article 10. For 
example, the pence | of advance of the semi-diurnal lunar tidal wave 
at the equator is about 1480ft. per second ; and the corresponding 
value of the virtual depth, k = a* — gv, isabout 58,000ft. Inasea 
of one-fourth of that depth, or 17,000ft., the speed of advance of « 
free wave in which the disturbance is the same from top to bottom, 
is 740ft. per second ; and in order that the ridge of such a wave 
may advance along the equator at a speed of 1480ft. per second, it 
must cross the equator at an angle of 30 deg. It still remains to 
be ascertained by the study of tidal observations whether such 
phenomena take place in the tides of the ocean. 


12,—TERMINAL VELOCITY OF WAVES, 


It is known that in deep water all waves left free from the 
action of disturbing forces tend ultimately to assume the condition 
of the free rolling waves described in Article 7, whose velocity of 
advance depends ~ their periodic time, and is expressed by the 
= 


equation @ = This, then, may be called the terminal velocity 


» 
of a wave of a given period. It follows that if a wave is raised 
through the disturbance produced by 4 solid body, that wave will 
at first travel with a specd depending on the virtual depth of the 
original disturbance ; but as it advances to a greater and greater 
distance from the disturbing body, the velocity of advance will 
gradually approximate to the terminal velocity corresponding tv 
the periodic time, and the virtual depth will continually adjust 
itself to the a a velocity, and approximate gradually to the 
equivalent pendulum ing to the periodic time. Such is 
the cause of the forward curvature of the ridges of the obliquely 
diverging waves which follow a ship. t+ 





SoutH KENSINGTON MusEuM.—Visitors during the week ending 
24th May, 1873:—On Monday, Tuesday, and Saturda , free, 
from 10 a.m. to 10 p.m., Museum, 9786; Naval and other col- 
lections, 1170; on Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 4 my Museum, 4836; Naval and other 
collections, 74; total, 15,866; average of corresponding week in 
— , 12,190 ; total from the opening of the Museum, 


THE Boston Journal of Commerce says : “* The new warehouses 
going up in the burnt district show some new application of glass 
or roofs. One buildingin Washington-street has each floor smaller 
than the one under it, counting from the basement up to the fourth 
story. This retreat of the wall is confined to the rear only, and 
gives a gain of about 10ft. to each story downward. This diffe- 
rence in the length of the floors is covered with a sloping glass 
roof, made of wooden rafters and of heavy, rough 
glass. Each wall is supported by iron SE ee fon 
walls, and the gain of t is very great. The r the floor 
the less the rent, and cheaper the cost of construction. The gain 
of outside air space and the increased width of the rear street 
prevent danger from fire, and amply compensate for the loss of 
room on the upper floors. 
* See Watts, Rankine, Napicr, and Barnes, ‘‘ On Shipbuilding,” Divi- 
sion I., Article 156, 79. 
jon is explained in greater detail in a paper read to the Institution 
0) av 





tects on the 4th of April, 1368. 
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RAILWAY MATTERS, 


'Twe extensive new works and buildings of the London, Chatham, 
and Dover Company, at iars station, are now approaching 
completion, and the pri building was covered in last week. 

SEVENTY-FIVE new engines have been ordered at the Pennsylva- 
nia railroad shops at Altoona, for the use of the road. They are 
to be finished by the close of the year 1873. That road now has, 
it is said, 811 locomotives running. 

Tux first railroad in Mexico was put in operation on January 1, 
1873. It runs from the city of Mexico to Vera Cruz. On some 
portions of the road the grades are very steep, but the peculiarly 
constructed engines and brakes allow the trains to make the 
ascents and descents without difficulty. 

On the London and North-Western Railway the down Irish mail 
train on Saturday night ran over Mr. John Lewis Leslie of Pembroke- 
square, near Willesden Junction. At Rugby the poor man’s head 
was found in the fire-box of the engine, and it was returned to 
Willesden for identification. 

Ir is stated that the past winter in America has been more severe 
on rails than any remembered in that country, The best steel rails 
have, in some instances, failed to withstand the intensely severe 
weather. Many breakages have resulted, and the same remark 
applies to the steel tires used on locomotives. 

Tue Joint Select Committee, under the presidency of Mr. 
Massey, on Friday threw out the bill for the amalgamation of the 
Lancashire and Yorkshire and the London and North-Western 
Railway Companies. The committee took this course at the close 
of the case for the promoters, and without hearing evidence for 
the opponents. 

THE Government of India have come to the conclusion that the 
long-desired branch from the Eastern Bengal Company’s present 
railway to the river side, of about two miles in length, should be 
constructed by the company. The board, accordingly, understand 
that this branch will now form an integral portion of the Eastern 
Bengal Railway. 

Tue London and North-Western Company have approved bills 
for enlarging their Lime Street station in Liverpool, for doubling 
the Primrose Hill Tunnel, for enlarging and improving the 
Citadel station at Carlisle, and for making a railway from Oldbury, 
in the county of Worcester, communicating with the South 
Staffordshire and Stour Valley branches of the London and North- 
Western Company, and for making a railway from Newry to 
Greenore. 

Tue authority which has just been given by the House of 
Commons for the construction of a railway, whose arms will 
extend from Wrexham to Birkenhead on the one side, and Stafford 
on the other, will not only open up a promising field of industry, 
but give a wealthy and populous district direct access to its natural 
capital. The primary object of the scheme is to give North Wales 
a less circuitous route to the Mersey, and to connect it with 
Liverpool. 

THE value of steel rails in connection with Canadian railways is 
illustrated in the fact that in its last half-year the Great Western 
Railway Company of Canada only expended £93,180, under the 
head of maintenance of way, as compared with £105,691 in the 
corresponding period of 1871-2, although the traffic was larger and 
the trains more numerous. The percentage of the maintenance 
accordingly declined in the last half-year to 15°64 per cent. of the 
receipts, against 20°04 per cent. in the corresponding period of 
1871-2. 

Tue Philadelphia Ledger says that a few days ago the Pennsyl- 
vania Railroad Company had 800 loaded cars from the West 
standing on its tracks in West Philadelphia. On the same day 
there were about 700 loaded cars on its tracks at Harrisburg. 
Here were about 15,000 tons of freight at but two points on the 
Pennsylvania Railroad in one day. They were all bound east- 
ward, and taxed the enormous transportation facilities of that 
company to the utmost, and for a few days overmatched the 
capacity of its Jersey connections to find road room for the moving 
trains. : 

Tue first ordinary general meeting of the Buenos Ayres and 
Ensenada Port Company (Limited) was held on Friday at the 
offices, Gresham-house, Old Broad-street, Mr. L. Simpson in the 
chair. The chairman said that at a former meeting he had intimated 
that the line would be opened on the 20th of December last, but it 
was not opened until the 3lst of that month. He could not at 
present say much as to the future prospects of the company, 
but they were assured that the returns for traffic were gee yD 
The local journals spoke in eulogistic terms of the railway, and 
directors were told that the prospects of trade on the line w 
very good indeed. 

Tue Board of Public Works of Chicago is about to commence 
the construction of an expensive viaduet over the tracks af the 
Chicago, Burlington and Quincy, and the and North- 
Western Railroads. It will cost about 92,000 , the greater 
part of which sum is to be paid by the railroad companies named, 
The board is also about to build a viaduct over the Chicago and 
Alton and the Pittsburgh, Fort Wayne and Ohi tracks at 
Twelfth-street, which will cost about 25,000 dols. railroad 
officials and the city authorities have come to a mutual 
standing with regard to the construction of which 
probably result, within a very short time, in the of 
ducts over the roads at all the important crossings, will be 
a decided gain, both to the people and to the companies, since the 
latter can run their trains at a considerably speed than at 
present in the more central portions of the -— 

THE following bills, authorising working and traffic arrangements 
with the Great Western, have n approved by this 
though not promoted by it.—A bill for incorporating a 
make a railway in the county of Monmouth, near the 
path [station of the Coleford, Monmouth, Usk, and 
Railway, to be called the Abergavenny and Raglan Railway.—A 
bill to a a com: for the construction of the Banbury 
and Chelte: Direct Railway, with running powers over the 
company’s Bourton-on-the-Water line.—A bill fo ing a rail- 
way from the vi and Ogmore Railway near Bi ill, to the 
Great Western Railway at to be called the iff and 

making a railway 14 miles 
long from the Ely Valley Railway into the Clydach A 
ways in the counties of Limerick and q 
A bill for authorising the Llynvi and Ogmore Railway Company to 
make new railways, to deviate portions of existing railways, and 
to raise additional capital—The London and North-Western Rail- 
way (New Works and Additional Powers) Bill for conferring addi- 
tional powers on the London and North-Western Railway Company, 
in relation to their own undertaking and the undertakings of other 
companies, The bill contained Sie senag enabling the London 
and North-Western and Great Western Companies, jointly or 
ae acquire lands for pormess connected with the Bir- 
ead way.—The North Pembrokeshire Railway Bill, for 
making a railway from Clarbeston-road to Fis! i 


i 


in the 


and Forest of Dean Central Railway.— A bill for making a railway 
from the London and South-Western Railway at Staines to the 
Great Western Railway at West Drayton.—A bill to make 
a railway from the Western Railway at Swindon to 
pepe ye lg ee eg ne Railway at peri h Log 
Ireland way, enny Junction way, 

dovistions i pad 


NOTES AND MEMORANDA, 
tx one of the lobbies of the Virginia State House is a very quaint 
S relic of oon a in — of _- three-storied stave, 
t was sent over curiously ornamen 
in its castings, and tere Hate 1770. ’ 


WE learn from ©. in Mihlhausen, that if lack is 
mixed with ten times its Sf sagiale eid, eo. deg. B., 
and after standing twenty hours is washed from aci 
i soquines Sip Soraaey © Sees Ciety ease wee woter, 


possesses all the qualities of the genuine Indian ink. 

An improvement in manufacture of has, we under 
stand, been discovered Krothe. ty Sines etl auantity 
of nitroc acid to the vi 


(glucose), he is able to save half the time required for effecting the 
conversion by the use of sulphuric acid alone. In preparing solid 
glucose the saving of time is much greater. 


A NEW preventive of mould on solutions of gum arabic, more 


efficient of quinine, is simple sulphuric acid. 

According to a iow drops of strong uric acid are 

added to the gum and the precipitated of lime 
prepared 


allowed to settle. in this way a year and a- 
half ago have neither become mouldy nor lost their adhesive 
power. 

Proressor James Orton, of Vassar Co! N.Y., has published 
on interes account of the ascent of the great uth American 
vo. 10 


The height of the 
depth of the crater 
steep, and is lined with innumerable fumeroles, which send for 
dense masses of hot gas, and also emit deposits of sulphur, gypsum, 
and chloride of lime. 


4 way meted of pepaing clunininm has been described in the 
© OXl 


FT 


Scientifie American. de of aluminium is first prepared b 
any of the es now in use, either from kaolin or clay. It 
then 


with wood charcoal in the proportions of forty parts 
charcoal to 100 of alumina, and heated to a red heat. While still 
hot the mass is placed in retorts heated to dark redness, and 
chlorine gas is passed over it from a gasometer. The volatile 
chloride is condensed in the receiver, and afterwards decomposed 
‘by the battery ; the chlorine which is set free is returned to the 
gasometer to be used over repeatedly. The electric current 





employed by Garneri was produced by a magneto-electric appa- 
| ratus. 

| Pror. TyNDALL illustrates the value of a single potato by sup- 
posing that every potato in the world but one were destroyed ; 
that one would contain in itself the - i again stocking 
a = on’ ety ore @ on — ~~ would 
produce, when p! a ten in ten years 
the total product of the produce af this one potato would be equal 
to ten thousand mi which would be sufficient to stock the 
whole world with seed. real value of that single potato, then, 
would be such that it would be better that the city of London or 
New York should be totally destroyed than that tuber should be 
lost to the world 


THE employment of soluble glass in the chemical and industrial 
arts is tantly increasing, and its value is now fully established. 
Recently a cement of great hardness and various applicability has 
been produced by mixing different bases with this singular sub- 
stance, It is found that, combined with fine chalk and thoroughly 
stirred, it will produce a hard cement im the course of six or eight 
hours, With fine sulphide of antimony a black mass is produced, 
which can be polished with agate, and possesses a superb metallic 
lustre. Fine iron dust gives’ a grey black cement. Zinc dust 
sroduces a grey mass exceedingly hard, with a brilliant metallic 
ustre, so that broken or defective zinc castings can be ded and 
restored. 


Tue fact that workmen exposed to the vapours of mercury for 
any considerable time seriously imperilled their health has long 
been well known, and various suggestions have, from time to time, 
been made to neutralise this » in the industries largely 
employing this substance. The last suggestion which was made 
| to the French Academy consists in the free use of ammonia, 











which, it is stated, has been employed with success for several 
| years by M. Meyer, in the mirror factory at Chauny. During the 
| time that ammonia has been employed, is since 1858, no work- 

man has been attacked by the mercury, while these men who were 
| subject to the attacks of the disease have since suffered more 
: rarely and less severely. The ammonia, it is recommended, shoutd 
' around the shops in the évening rather than in the 


i 


of the most senseless things we know of, says the Wew 
Semi- Weekly Times, is the way our miners Qheir silver- 
to Europe, and then our white lead manufactarers 
back the lead for their use. The Pittsburgh people, 
by the double fact that they have been shipping coke to 
and also importing refined lead from commenced a 
of experiments which have resulted in another to 


li, 


f 





ip 


their industries. The s now have a capacity of fifty 
tons of lead per week, and as soon as ible they will be 

to 100 tons. The ores vary from 75 to 500. ounces of 
silver to the ton of lead. Mr. J. E. Schwartz, of the large white 
lead manufacturing firm of Fahnestock and Co., was the tor 
of the en The Pittsburghers claim theirs is the first 
lead in the United States from the Colorada and Utah 
ores that; will make fio white lead, for which purpose that 

, 


000 dols. worth of pig lead. The 
Pittsburgh lead is 98°922 per cent. pure lead, 

Hetonts, of Paris has patented in various States of Euro 
eo wales of Sietioun clege. From the ification of the 
French patent we glean the ormation : — If 
nickel is alloyed with a small quantity latinum it becomes 
less subject to oxidation, and is not attacked by acetic acid. In 
preparing this alloy the nickel and platinum are fused together, a 
certain quantity of tin being added, but no flux is required. The 
proportions used are as follows : 

Nickel. Platinum, Tin. Silver. 

For etuisand cases .s «se «+ 100 1 10 
| lf edb oe 20 ee se oe a a = 2 
or goods “* ef «8 «ef : _ 
Dor teltsospes... a we oe 20 2s - 


The following alloy is also proof against rust : 
Brag wc cc ++ cc ce ce at 00 00 os ce 00 ee 120 
Nickel .. se «we ce co cf ce ef cf ce es ev 60 
Platinum se cs os cc co co co co ce ce co 00 50010 
Aluminium bronze may be rendered unchangeable by the addition 
of a certain amount of platinum. 
Tue chief centres of the Russian coal supply are given as follows : 
In the south the basin of the Lower Don, whi of itself contains 


Governments of Kiev and Khaokiff, which are —_ attracting fresh 

sah desthen. 00 Gee comic iow guts enateuh, or Mostows, Lauber: 
cen or Moscow, 

compri the Governments of Tver, 


Basin of the Lower Don, 15,000,000,000 poods ( being 36 Ib. 
English); Government coal fields of Poland, 516,000,000 poods ; 
Moscow basin, 15,000,000,000 poods ; Kiev Go’ » of 
superficies by 21ft. of thickness (actual contents not ). To 
these items may be added those of the Kharkoff and y 
beds of anthracite, the new 


strata which are constantly 
discovered in een enn Ndnvimetcenteaied tet 





* Privis linski Krai” (the districts lying to the east of the Vistula). 





MISCELLANEA. 

Tue following appointment has been made at the Admiralty :— 
George Lucas, engineer, to the Asia, for the Cracker. 

In the last four months the declared value of steam engines ex- 
ported was £861,106 against £759,539 in the previous year. 

THE Great Eastern now lies in Portland Reads coaling for her 
Atlantic vo: It is estimated that it will take seven days to 
fill up ber balling proccciiing ab the rate of 1000 tons per day. 

Tue German Parliament has rejected the scheme of its commis- 
sion for the construction of a palace for the Parliament on the 
site of the Kroll Gardens. The commission has been asked to 
suggest another scheme. 

THE new pier at Iifracombe was opened a few days since and is 
a great acquisition, as it enables passengers to at all states of 
the tide. Mr. E. Bisch was the engineer and Mr. Phillips the con 
tractor for the new structure. 

In the Joint Committee on Railway Amalgamations on Tuesday, 
the bill authorising the transfer of the Llanelly Railway and Dock 
to the Great Western Company had to be withdrawn in consequence 
of non-compliance with standing orders. 

THe Newcastle Chronicle states that since May-day many 
coun en have e into the pits in various of North- 
umberland, and a a number of young men wn from the 
farms are likely to betake themselves to coal winning in future. 


A NEw cable has been laid between Key West and Havannah, 
making two eables now in operation between those points. The 
old cable has on one or two occasions ceased working, and the 
laying of a new one was regarded as necessary to insure constant 
communication. 

WITH reference to the proposed monopoly of nitrate of soda by 
the Peruvian Government, it is stated that the British minister at 
Lima reports that, while the obstacles continue which prevent the 
execution of the law, an export tax of 20c, will in the meantime 
be levied upon every quintal of nitrate of soda. 

On Wednesday last the directors of the Hull Dock Company 
were entertai at dinner at the Albion Tavern by Messrs. 
Samuel Smith, Brothers, and Co., the bankers of Hull, to com- 
memorate the 100th anniversary of the company, with which 
_— Smith and Co, had been connected from its first incorpora- 

on, 

At a meeting of the Bury and Thetford Company held at Bury St. 
Bdmunds, on Monday, a bill now pending in Purliament to enable 
the Thetford and Watton to extent its line and join the Bury and 
Thetford was approved. It was stated that the Bury and Thetford 
would cross the Great Eastern and run into the Thetford and 
Watton at Melford-bridge. 

- ACCORDING to the Journal de St. Petersburg, the Russian Govern 
ment has signified its acceptance of M. de Le ’ offer to make the 
— survey of a “Grand Central Asiatic Railway,” which 

e proposes to construct so as to connect the Russian railway 
system at with the Anglo-Indian at Peshawur. M. de 
Lesseps estimates cost of the survey at £200,000, 

Ir is current that the important and valuable coal royalties 
of East and West Chevington, belonging to the Right Honourable 
Earl Grey, and comprising upwards of 2000 acres, have been leased 
by Mr. Isaac Lowthian Bell and Mr. Edward James Atkinson, of 
Newcastle. Theseams on the estate have been proved by borings, 
and the coal is known to be of superior quality. It is the in- 
hm sg of the lessees to work the collieries on the most extensive 
scale. 


On Tuesday the first sod was cut of the new shafts which are to 
besunk by the Newport-Abercarne Black Vein Steam Coal Company 
(Limited), at Abercarne, Monmouthshire. The company has a 
taking of about 1400 acres, and it is expected that withing three 
years an output of 1000 tons per day will be attained. The 
Cardiff and Swansea Steam Coal Company (Limited) is another coal 
undertaking just launched under influential auspices for the 
purchase and development of the Resolven, Pentre, and other 
mineral properties in Glamorganshire, extending over 4700 acres. 
The taking,is one of the most extensive in the kingdom, and it is 
anticipated that the present get of coal will be morethan quadrupled 
when the contemplated new works are carried out. These and 
other circumstances indicate that there will be a great extension 
of colliery operations in South Wales during the next few years. 


Next week a modification of the parcels rates on the chief rail- 
ways in the kingdom will come into force. It has been brought 
about by the action of the Provincial Newspaper Society, a body 
which includes about 200 country newspaper proprietors, who sent 
a deputation to the Clearing House. The reply, we understand, 
has not given unmixed satisfaction to those gentlemen, as the 
alterations are increases in some directions, and decreases in 
other, The new tariff refers to the parcels of newspapers and 
newspaper copy only. The latter are, more strictly speaking, 
letters, and they are to be conveyed from one to 100 miles for 2 
each, up to 200 for 3d., above that 4d. At present no regular 
scale is in force, the charges varying from 6d. to 2s. The letters 
are to be franked by label, conveyed at owner's risk, and to be 
taken to and fetched from the railway station. As regards the 
parcels of printed papers, up to 60 miles, 14 1b. will be taken for 
1d.; 31b., 2d.; 61b., 3d.; 121b., dd. To 100 miles the respective 
weights will be taken for 2d., 3d., 5d., and 6d.; to 300 miles for 
4d., 6d., 8d:, and 10d. Above 12 Ib. will in all cases be taken at 
half existing parcels rates, 


THE Indian railway companies have just published their annual 
returns of accidents. Though there have been no very severe 
accidents recently, the Indian companies cannot claim to be much 
more successful in avoiding accidents than the home companies. 
The total number of railway accidents in India in the year 1872 
was 1153, the longest line—the East Indian—contributing more 
than half, 691 ; the Great Indian Peninsular, 150 ; and the Punjab 
and Delhi, 114, During the year nine passengers were killed and 
fifty-two injured ; 108 railway servants were killed and 153 
injured. Cases of malicious ction of train have increased 
from six in the previous year to thirty-one. Some 300 animals 
were run over, and a not less astonishing adventure than the story 
of the elephant that ran into a train is one just received of an 
alligator on the Rajmahal branch line that literally stopped a train. 
The locomotive was not very powerful, as may “ imagined, nor 
the train at full speed. Somehow the alligator was strack by the 
“ cow-catcher,” and, in his agony, he twisted his tail between the 
spokes of one of the wheels and stopped its revolution as effectually 
as the brake would have done.—Homeward Mail. 


THE principal object of the establishment of the present series of 
annual International Exhibitions having been the diffusion and 


of skilled artisans, her Maj 's Commissioners are now engaged in 
considering the best means for rendering the Exhibitions more 
practically conducive to this end by bringing the lessons to be 
derived from them directly home to the classes for whose benefit they 
were instituted. Among other steps which the Commissioners 
have taken for the purpose, they have invited the Companies of 
the City of London to assist them by their advice and co-operation, 
and their invitation has been received by the City Companies in a 
manner which testifies great interest in the subject. It is in- 
tended, as a prel step, to hold a conference of representa- 
tives of the various Companies during the ensuing month. The 
following Companies have already exp 1 their intention of 
sending tatives to the conference :—Apothecaries, Black- 
smiths, Clockmakers; Clothworkers, Coach and Coach-harness 
Makers, Coopers, Curriers, Drapers, Dyers, Feltmak Glass- 
sellers, Haberdashers, Lronm Joimers, i a eee 
Mercers, Merchant , N Pewterers, 

Plumbers, emakers, Stationers, Tinplate Work- 
ers, Waxchandlers, Wheelwrights, and Woolmen., 
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CONCRETE CHIMNEY AT SOUTH DOCKS, SUNDERLAND. 
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liver Wear Commissioners are at present erecting from the 
designs of their engineer (Mr. H. H. Wake, Assoc. Inst. C.E.), 
large chain cable and anchor testing works, at their South 
Docks at Sunderland. 

The whole of the buildings are being constructed of concrete, 
built with Tall’s patent apparatus, by Mr. George Grainger. The 
design, including two boiler-house chimneys, one of which has 
just been completed, and as it is believed to be the first chimney 
of the kind built of concrete and without scaffolding in this 
country, some brief description of the manner of its erection 
may be of interest. Thechimney, as shown in Figs. 1 and 2, is 
carried up square until it is well clear of the level of roof of 
testing-house, the dimensions being 22ft. 3in. by 7ft. Gin. by 7ft. 
Gin., the construction of this portion presenting no feature of 
novelty, At this level the corners are gradually taken off the 
square base, until at the height of 24ft. 9in. above the surface of 
ground, it is brought into the octagonal form of the tapering 
portion of tke chimney, that the profile of base mould might be 
shown to greater advantage. This octagonal and tapering portion 
of chimney, in which the interest and difficulty of the work chiefly 
centred, was moulded in the following manner: Panels (Figs. 3and 4) 
3ft. in height were formed of jin. boards, hinged together in 
pairs at their outer edges, being so proportioned that the lines of 
their inner edges, when produced, came into one point at the centre 
at half the height of this section of the chimney, the intermediate 
space being made up by a wedge piece, which after the concrete 
poured between the panels on inside and outside of chimney 
walls had set, was easily reduced to meet the decrease in size on 
the next left due to the batter, this reduction being just sufficient 
to take off the holes in one side of the wedge for the stud bolts, 
which connected it to the upright members of the frame. When 
thestalk of chimney had been carried up to the half of its full height 
these panels were sufficiently reduced to admit a second set of 
intermediate wedges of exactly the same dimensions as those 
introduced at the level of base mould, bringing the inner edges of 
the reduced panels into one point at the centre of the top of 
chimney in a manner similar to that in which, at their original 
dimensions, they had been brought together at half of its height, 
affording a tolerably severe test of the accuracy of the work, which 
it was found to bear admirably, for the uprights being 6ft. in 
length, and always being moved with the panels which were only 
half that height, they had a continual hold of 3ft. on the completed 
portion of the work, which sufficiently insured regularity in line. 
The chimney when completed was st 1 with t, and 
drawn in courses to imitate stone; it is considered to present an 
excellent example of concrete building both as aeatbent strength 
and —, the latter being of a highly ornamental character, 
the chimney being exactly perpendicular, and the mouldings, 
which were formed in their respective positions, clear and sharp 
in outline, The concrete for the work was specified to be mixed 
at the rate of one part of Portland cement to eight of gravel, but 
in the case of the chimney the proportion was increased to one 
in five by the contractor, by whom also the simple and efficacious 
arrangement used in bui!2ing was devised. 





HAUTCHIN’S APPARATUS FOR MIXING MOULD- 
ING SAND. 

THE accompanying engraving explains itself. Each crusher con- 
sists of four or more conical toothed stones or metal slabs, made 
in a single piece or ee bolts and provided with grooves, the 
salient parts forming conical teeth, which, in turning in the san 
form furrows. The two crushers are arranged loose on a verti 
shaft in such a manner that in turning the furrows made by one 
crusher are again divided by the second whilst rotating. The 
one - to wet the —_ a 8, as is the case a 
the ordinary crushing and mixing mills, and not getting properly 
reduced. As the crushers are Foe the speed at their circum- 
ference is much greater than in the centre, thereby producing a 
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In compliance with the requirements of the Board of Trade, the | continual friction, the object being to reduce the particles into | 


} paste without the necessity of first drying the sand. With the 
| crushers are combined two conical toothed scrapers mounted on 
, the vertical shaft bearing the crushers, the object being to, keep 
‘ the teeth of the crushers clear of sand and prevent the clogg!ng of 


i 


x; 


the grooves. These scrapers are placed in front of each crusiier 
and follow the direction the crushers take in turning. ‘he inven- 
tion has been patented by Mr. Jules Hautchin, Boulevard Sebas- 
topol, Paris. 





A NEW FORM OF MICRO-SPECTROSCOPE. 


THE annexed engraving represents a new form of micro-spectro- 
scopic apparatus, which has been designed by Mr. Edward J. 
Gayer, Surgeon H.M. Indian Army. 

In the form at present in use, the cng ype. direct vision 
micro-spectroscope, the divergent rays of light received from the 
object-glass are collected at the eye end of the microscope by a 
lens, placed about an inch in front of the slit, and after passing 
through it, are rendered parallel in the usual way by an achro- 
matic collimating lens, before entering the compound direct-vision 
prism, through which the spectrum is viewed directly without a 
telescope. 

In the new form, the divergent rays issuing from the object- 
:glass of the microscope are at once passed through the slit, 
about an inch from the objective, without passing thro any 
eellecting lens ; the prisms are not compound, and the spectrum is 
looked at through a telescope. The advantages of the new form 
are, that there is more li more dispersive power, and that it is 
quite possible even with high powers to use a telescope for mag- 
ni the spectrum, and collecting the whole of the light passing 
through the prisms; also no special form of micrometer is 
necessary because as there is a telescope any we | micrometer 
can be brought to focus and rendered visible. A reference to the 
annexed engraving will render the instrument more intelligible. 

A is the objective ; B, the arm of the stand of the microscope 
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carrying the body ©; D is the slit of the eee E, the 
collimating lens ; F, F, two dense flint-glass prisms of 60 deg. ’ G, 


the object-glass of the telescope ; I, one of the eye-pieces belonging 
to the microscope; H, rack-work motion to the eye-piece of the 
telescope ; K, the usual apparatus for the second spectrum; N, 
the micrometer. There are screw adjustments in the brass plate 
and tube in which the prisms are placed. . 

To use | See e aoe of the microscope should 
be unscrewed at L, and replaced by the spectroscope, w’ should 
be made to fit the same screw. The angle. hick the telescope 
makes with the body of the instrument, wi found a very con- 
venient one as the stage of the microscope will be horizontal, 
while the telescope will be inclined at a comfortable angle for the 
eye, Itis obvious that more light passes through the slit of this 
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spectroscope, because itis so much nearer the object-glass, and also 
that more light. passes through the prisms, because ~~. are fewer, 
and the collecting lens being done away with, the light has only 
one instead of two lenses to traverse, All this gives a os 
increased brilliancy to the spectrum, and enables objectives of hig 
power to be used, as also a telescope. When it is required to 
| examine the spectra of very minute objects, it is important to 
| ascertain that the whole of the light which is used to form the 
spectrum passes through the substance which is being examined. 
| In order to make certain ba ag is the case, the tube <4 
| (carrying the collimating lens and the spectroscopic apparatus anc 
rite in the outer tube C) should be removed, ove the outer 
| tube C carrying the slit and all its adjustments fixed to the micro- 
| scope. The draw-tube of the microscope having the erector 
| screwed into its place at the lower end of it, should now be in- 
serted into the outer tube C, and an eye-piece should be placed in 
| the usual position in the draw-tube ; the open slit can now be 
easily and clearly focussed by sliding the draw-tube in and out 
until the slit is seen distinctly. The object on the stage of the 
microscope being now placed in focus in the usual way, both it and 
vam the slit will be in the same field 
of view, and it will therefore be 
easy to make certain that the 
material under examination oc- 
cupies the proper position be- 
tween the jaws of the slit. 

Fig. 2 shows this arrangement. 
M’ is the draw-tube of the micro- 
scope ; O, the erector, and P one 
of the negative eye-piece of the 
microscope. The draw-tube being 
removed, the inner tube M carry- 
ing the spectroscope can now be 
replaced, and the observer will * 
be certain that the slip corres- 
ponds to the proper radiant point. 
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MANCHESTER SCIENTIFIC AND 
MeEcHANIcAL Soctety.—The an- 
nual meeting of the above society 
was held on Wednesday evening, 
Professor Reynolds, of Owens 
College, presiding. The chairman 
in the course of his address ob- 
served that the difficulty with 
scientific investigation was that 
it was not directly remunerative, 
and was often very costly. There 
was one direction jicularly in 
which very little had yet been 
done, but which held out great 
promise for the future. This was 
the use of experimental tests for 
each part of machinery in goed 
of ;the more general trial of the 
whole. A system of independent trials was wanted in steam 

engines of every class, ow could we know whether a steam 
| engine was doing§fjits duty or not when we neither knew what it 
| was actually doing, nor what coal it burned? And yet this was 
—— case with more half the steam engines now in 
| use, ey were put down to doa certain amount of work, and 
all that was afterwards known of the work which they did was 
that it took so much coal to doit, The engine was literally its 
own judge. Much had of late been done in the way of testi 
steam engines, The improvement of the indicator, as it was call 
had been followed by a general extension of its use. This had been 
a great step, but it was not sufficient. Waste might arise in the boiler 
in the misuse of steam, or in the action of pat pa In order to 
check this it was n to measure the burnt, the steam 
roduced, and the actual work done, It was not to intro- 
uce such a system of tests, but when once it had been introduced 
it was easy to maintain it. The use of such a system of experiments 
was shown in the improvements effected by the Royal Agricultural 
Society in all classes of machinery which came under their notice. 
It might be ed that these were costly, and that it would 
have answe: = as well to use a cheap machine, which burnt more 
coal, as the saved andar mag the machine would only pay for 
c were two ways in which i 


the capital emplo: le might 

pera meh = ~~ , justas there were twowr ata which they 

might make money by An engineer might get a better 
tage for his outlay in 

Bimply ing coal to save capi 

of capital see! to be employed. The high cla 

farming had now 


— that the method of engineering was also bei: 
= ag oe must be induced to a much 
in their machinery as could possibly be put out in improving it. , 
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THE NEW 


In Tere Encrvzer of 17th January last we described the arrange- 
ment of the guns and slides of H.M.S. Hotspur, comparing it 
generally with the turret systems. We now put before our 
readers a more detailed description of the carriage which best 
exhibits the modern improvements in construction and working 
gear. The carriage we have selected, which is shown in the cut 
above, is that carrying the 18-ton gun when mounted in a turret. 
This we take in preference to that for the 35-ton gun, because in 
the latter the hydraulic lift for transferring the gun from one 
level or step of the —- to another is removed from the 
carriage and fixed in the deck beneath. Consequently, to exhibit 
the plete “ pound pivoting” arrangements as worked out 
in the carriage itself, it is necessary to take a smaller design, and 
there can be little question that the one shown in the cut above is 
the best representative. This pattern is ulso the last that has 
been completed. It has been designed for the class comprising the 
Hecate, the Hydra, the Gorgon, and the Cyclops, as well as the 
Rupert, and certain vegsels constructed for the Australian Govern- 
ment, namely, the Cerberus, the Magdala, and the Abyssinia. In 
common with other new carriages, this one owes its general form 
and proportions to Captain Scott, R.N. The nipping gear also is 
his. The credit of = principles into practice and of 
a various parts belongs to the Royal Carriage art- 
ment, carriage may be said to be constructed of iron, 
although steel and gun metal are used in certain places. The dis- 
position and proportion of the cast and wrought iron employed is 
a matter depending on the functions to be performed by the 
carriage and the strains falling on it. 

The functions performed by a turret carriage are iar, inas- 
much as the gun is not laid by a line of sight on the , but on 
the turret; co: uently the i must not merely be fairly 
true and level, it must be so rigid, and must hold the gun so 
firmly, as to be a reliable medium through which the may be 
laid. In fact, it must be capable of holding the axis of the gun so 
as always to co md to the line of sight on the top of the 
turret. Consequently the gun must be held by its trunnions 
without any sensible error or pley. It is calculated that an error 
of #zin. to the right or left of the trunnions (supposing the breech 
to be a fixed point, so that the alteration is an angular one) will 
cause about 20in. error in the line at 1000 yards’ distance. A high 
standard of rigidity and truth is consequently here required, 
a, in the parts which affect the position of the trunnions, 
so that the gun moving on its trunnions between its brackets, 
without any provision for lateral motion relative to the turret, 
reminds us forcibly of a transit telescope moving between its piers, 
accuracy in both cases ——— on the truth of adjustment in 
the pivots, Play to the extent o' prin is allowed between the gun 
and carriage and carriage and platform, no limits of error are 

Thus the maximum error possible is ;;in. The 
carriage has the required rigidity given to the brackets by means 
of a em of cast iron “‘frames ” of calculated dimensions, 
rive between inside and outside bracket plates, so as to act as 

distance pieces,” The et plates, which are jin. thick, are 
i i ition. The actual 
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firing the wedges bite, and any additional pressure required may 
be — by means of the bow compressor screw and handle at I, 
In fact, the recoil can, if desired, be almost totally checked. 
What is termed the;*‘ compound pivoting ” may require expla- 
nation to many readers. It may be readily seen by any one that 
a gun which, moved through all vertical and horizontal angles 
when run up without sensibly altering the position of its muzzle, 
would require a port little larger than the muzzle itself. Hence 
the advantage of muzzle pivoting. In the case of a turret no pro- 
vision need be made for horizontal training, because the gun-slide, 
as we have said before, is fixed in the turret, and any horizontal 
change of direction is made by the revolution of the turret itself. 
To make the gun move vertically on an imaginary point at its 
muzzle necessitates more complication in the carriage than the 
device termed “‘ compound pivoting.” Moreover the weight of the 
gun rests on the gear giving elevation, and has continually to be 


ealt with, instead of the centre of gravity being supported | 


(speaking roughly), and the preponderance only resting on the 
elevating gear. We may add that such a space as is necessary for 


compound pivoting appears to be essential, in the opinion of naval | 


officers, to the effective service of the gun. To explain: In com- 
a pivoting the gun pivots always on the trunnions, and it 

ollows that the port must allow the muzzle to move vertically in 
it. The amount, however, is reduced to a minimum by employing 
a hydraulic lift to place the , with its trunnions resting on 
supports at three different heights—a “‘ supporting block ” (vide 
H in figure) being inserted under each trunnion support in the 
highest, and a smaller one in the medium position. On the highest 
—_ the gun may be laid at any angle between 6 deg. depression 
and 34 deg. elevation; on the middle step, between 2 deg. de- 
ow and 7 deg. elevation ; and in the lowest position, between 

deg. elevation and 13 deg 

requires to have vertical height sufficient to allow the muzzle to 
move through about 94 deg. elevation. This operation of lifting 
or lowering the gun from step to step is easily performed. The 
trunnions rest in blocks fixed on the extremities of a curved piece 





elevation. Thus the port only | 


| contingency to be now provided for. 


of wrought iron with steel side pieces, termed the “saddle,” | 


underneath the centre of which is the piston of a hydraulic lift, 

ing its cistern or tank in the lower = of the carriage, and 
worked by means of the two levers or dles meeting at F in 
fi e gun may be readily lifted from the lowest to the 
highest level by four men working on the levers in three minutes. 
The gun is shown in the highest position in the figure, with the 
largest block inserted beneath the trunnion supports at H. 

The immediate bearing surface on which the trunnions move in 
the saddle blocks is gun metal, which, when supported by the 
steel of which the blocks are formed, stands the blows and vibra- 
tion of firing well, and allows the trunnion to turn readily on it. 
The elevating gear for ee the gun any desired eleva- 
tion, is shown at A, It differs considerably from previous 

tterns. The curved rack which was fixed to the breech of the gun 

ing replaced by the “ry rack shown in the engraving, pivoting 
Fi gee C. The lever v4 with } tackle . it, is for oe 

e “nipping gear,” which causes the gun and carriage to hold on 
toa hen running beneath the cheeks of the slide, so that when 
the chain is drawn to and frothe gun is run in and out as desired. 
At C is shown the trunnion, at K the p, and at L the release 
valve of -a hydraulic jack of eesliary neat construction, 
which is employed to bring round the eccentric , carrying the 
roller at the rear of the iage, so as to force the rollers under- 
neath and cause them to take the weight of the hinder part of 
the carriage, while they lift it sufficiently to throw it also on to 
its front rollers and the gun to be run up. Like all the 


hydraulic designed by Messrs. Tangye for gun this 
io deal c apead being th great object to be obtained. 

e peculiarity of rear carria rece contrasted with the 
lifts used elsewhere, is that the yo le action is fC agpry: toa single 


piston, and that in a very simple way. The at G, working 
on lever D, is supplied to enable the gun to be brought on to 
its rollers and run up, in the event of the hydraulic jack being 


| premature to spe: 





18-TO'N GUN CARRIAGE FOR TURRET USE. 


injured or out of order—a contingency that does not appear very 
probable. Having dealt with the principal parts of the ——— + 
the question naturally follows how so expensive and comparatively 
complicated a structure as even the simplest of our modern heavy 
gun carriages is likely to acquit itself in actual service. In con- 
sidering the conditions under which they are brought into action, 
we may well congratulate ourselves that the character of casualt 

to which they are exposed is very different from that to whic 

our old smooth bore carriages were often subjected. In the siege 
of Sebastopol, for example, where naval guns were much used, it 
frequently occurred that carriages in baticiies were exposed to 
repeated blows, nay, in mortar batteries we might even instance 
cases where the fire almost enfiladed the works. How severely 
were the guns liable to be handled under a concentrated fire any 
one may see who inspects the two Russian guns mounted at the 
entrance to the Controller’s office in Woolwich Arsenal, one of 
which has nine severe shot blows on the metal, besides cuts from 
shell splinters. In those days guns and carriages were liable to be 
subjected to a sort of hammering process, the blows being com- 
paratively light in their character. With our modern heavy 
ordnance all is changed, a species of concentration of fire being in 


| fact effected by giving to one gun the power of perhaps twelve. 


The effects produced are tremendous, and corresponding means of 
defence have been found and supplied. No reasonable man could 
conceive of a 35-ton gun’s shell striking a carriage full and fair 
without reducing it to a complete wreck, but its having the oppor- 
tunity of doing so is out of the question. The gear exhibited in 
the cut would probably be little able to bear a few blows from even 
an old 68-pounder, and it would not be easy to replace an entire 

iage. Under the most trying circumstances, however (the 
complete penetration of a turret), the langridge that might strike 
the carriage would not at all be equal to the blow cf a 68-pounder 
shot, and such a contingency would be indeed rare. The fact is 
that direct injury from the enemy’s fire is not by any means the 
The recoil of the gun and 
the lateral thrust that may be given by its tremendous mass are 
much more serious matters, ak to meet these the mechanical 
construction of the carriage, and especially the low position in 
which it carries the gun, is admirably adapted. Should any 
individual part of the carriage, however, become injured or 
destroyed, it may be replaced or patched without any extra- 
ordinary skill. 

It is almost needless to say that in the original manufacture of 
the carriage the best engine erectors and fitters are employed for 
the more important operations, platers and riveters for the ordi- 
nary ones. As to the price of these carriages, it would be as yet 
ak; and it remains for experience under the con- 
ditions of service to bring out their powers of endurance, or their 
liability to suffer from injury under exceptional circumstances, 
With regard to their present excellence and efficiency we believe 
there are not two opinions. The success which has been achieved 
in the matter of naval carriages deserves netice, and it has won it, 
However interesting to mechanical engineers and constructors 
designs of naval gun carriages might be, we should hardly have 
audiences of officers, naval and military, —~— to pa; solely 
on naval carriages and their gear if great results had not been 
achieved. This may be attributed not only to the talent that has 
been ae in the designs, but to the cordial way in which the 
navy e artillery have worked together. Captain Scott has 
proved himself so a accord credit to others that it is right 
that his designs sho fall into good hands, and they have 
certainly done so. There is probably nothing that affords a better 

f to the country of the manner in which a manufacturing 
Sioartment performs it part than good matured and 
developed in all their integrity where it is ible, and improve- 
ments where they appear to offer, introduced without ostentation 
on the one hand or jealousy on the other. At the moment we 
write we feel this the more because we have just heard complaints 
privately of a very different state of feeling between the naval and 
military departments of a certain continental power. 
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LETZERS TO THE EDITOR. 

(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
LOCOMOTIVES FOR STEEP GRADIENTS. 

Sir,—The correspondence in your paper on this subject, 
originating with Mr. G. Gibson, has drawn my attention, especially 
Mr, Fairlie’s letter in your number of 28th March, Mr. Gibson’s, 
of 4th ult., and ‘* Observer’s,” of 25th ult. From the last it seems 
that on the Pisagua Railway, Peru, engines are being employed 
of too great weight in themselves, This has been a not uncommon 
fault on railways with steep gradients, and if Mr. Gibson will 
refer to a letter by the writer, published in Tos ENGINEER of 
31st May, 1872, he will find some remarks on this point. He will 
also see that in Scotland and Portugal, as well as other quarters, 
some experience may be had of steep gradients in actual work w 
to 1 in 12 with ordinary locomotives, and curves of one and a- 
to two chains radius, Speed is, of course, an im) t considera- 
tion where such sharp curves are to be run over, but six to ten 
miles per hour can be easily obtained with engines four wheeled, 
and base 4}ft. to 5}ft, As Mr, Fairlie states, engines can be made 
to start and stop on such gradients, but Mr, ‘Teen is probably 
correct in having level stopping places at stations by preference. 
The length of the incline Pally need not be co further 
than the amount of water supply is concerned, presuming that 
the boiler power is sufficient. Experience of tank locomotives so 
far back as 1861, and since for mineral traffic, has shown much 
advantage in having them of moderate weight without bogies or 
other complications, and coupling them together when n 
for the required load, Steadiness in running is also of muc! 
importance, and best attained by keeping the centre of gravity as 
low as possible. This is often neglected, and on narrow gauges 
is a serious fault. B, 

Leith, 7th May, 1873. 





SHIPS’ LINES, 

Sir,—Mr. Edward Jackson of this port sends you by this mail a 
description* of a new system of lines for ships’ hulls invented by 
him, and accompanied by various drawings explanatory of the 
ideas involved. His description is so clear that it is unnecessary 
I should occupy your valuable space by an amplification of an 
argument on what he has stated. As member of a firm, however, 
which has engined a small steamer built on his lines, I have 
thought it might not be uninteresting te your readers to have a 
professional description of this boat, with results arrived at, 
to which course I am urged by my own conception of their 
extraordinary character, and of the general utility of the proposed 
system. 

In November last Mr. Jackson came to my firm with a drawing 
of a small cargo steamer, and an inquiry as to the cost of an 
engine to drive her six knots per hour, This was my first 
acquaintance with his ideas of ships’ lines, which at the time 
were crude and unsystematised ; though in fact one or two small 
sailing boats had been modelled from them and had given ex- 
cellent results; and it was not until the steamer, whose drawings 
he brought me, lay ready for launching that a careful examination 
of the subject was completed, and that the ideas involved in her 
construction were developed into a system. The result of this 
examination proved many defects in the example of which I write ; 
defects therefore known before her completion, and proved to 
exist by the subsequent trials, 

When, however, Mr. Jackson came with his inquiry for engine 
power, the examination of his drawing necessary to give him an 
answer, resulted in an impression on my mind greatly in favour of 
the scientific correctness of the ideas involved; and notwith- 
standing the abnormal comparative conditions of her length, 
beam, and draught, and Mr. Jackson’s statement that an answer 
to a similar appeal made to a shipbuilding firm in China, he had 
been assured on engineers’ authority, that to get six knots out of 
the boat she must be “‘filled with engines,” I undertook for my 
firm to engine her for six knots and over without interfering with 
her cargo space. . The apparent difficulties I had to contend with 
were, length, 40ft.; beam, 13ft. 6in.; and draught to light load 
line, 3ft. Sin. Her cargo space was to be 1000 cubic feet, part of 
which was to be ebbalael by a low deck house, and she was to 
have room also for two tons of coal in her bunkers. Her extreme 
shortness was caused by the necessity of economy in her construc- 
tion, and her great beam by the idea the owner then held that it 
would be essential to her stability. Subsequent trial proved this 
to be a fallacy, a canoe having since been built, 16ft. long, 20in. 
beam, and 10in, draught, on his lineg, whose stability was such as 
caused general astonishment, though then understood by us; in 
fact it was next to er to upset her. 

The first noteworthy point in the drawing of the Tortuga, 
the steamer submitted to me by Mr. Jackson, was her rare small- 
ness of immersed transverse section, which ceteris paribus would 
naturally demand less power for the same speed. The question 
was whether other things were equal, i.e., whether in the ex- 
pression A cc , C might be taken as equal to what it would be in a 
boat of the same length with ordinary beam and shape of hold, 
and consequent ordinary immersed transverse section. Judging 
the probabilities, I employed in calculating her power a coefficient 
obtained from an undecked screw launch then !ying here, whose 
immersed tranverse section was 17°5 square feet, with a length 
of 40ft., and beam of 8ft. This boat gave a coefficient of 331°6. 
The immersed transverse section of the Tortuga was to be only 
145 square feet, which at a speed of seven knots at which I pre- 


ferred calculating her) gave for the expression kt = 15°07 


indicated horse-power. Before the Tortuga was launched I 
feared that this coefficient was too liberal, and in this fear I was 
confirmed by comparing this boat with the Miranda (ENGINEER, 


April 19, 1872.) For caloulating both by the formula ves the 


Tortuga gave to light herload line nt = 116°60, while that of 


the Miranda at the same spead was131. Still, notwithstanding the 
great displacement of the boat as considered relatively to her im- 
mersed transverse section, and the consequent abnormal character 
of the expression by which so large a coefficient was arrived at, 
the fineness of the lines was such as she stood exposed on the 
ways, that I did not think the speed would fall far short of the 
seven knots on which I had calculated. The result justified my 
——— 

he same relative smallness of immersed transverse section 
influenced unfavourably for the boat’s speed the size of her screw. 
This, of course, seeing that a screw which would be large for her 
in relation to her immersed section would be decidedly small in 
relation to her displacement—keeping in view the fact that her 
displacement was all to be obtained from beam and draught. 
Giving her, therefore, a screw area equal to one-half her midship 
section, I designed it 3ft. diameter, 5ft. 3in. pitch, and four- 
bladed. Results showed that the screw might advantageously 
have been larger in diameter, 

The engine chosen for her was a single cylinder of Hin. diameter 
and 8in. stroke. The boiler was ly desi ith a view to 
economy of ny and fuel. It is 6ft. 3in. long and 3ft. diameter, 
ovaling over the fire-box to 3ft. 3in. diameter. There are 2°7 square 
feet of grate surface, and 140 square feet of heating surface. The 
~~ consumption of coal on the best runs was 42 Ib. per indi- 
cated horse-power per hour. 

The trials were made over a distance of 72 knots, 
measured across a portion of Manilla Bay, and with a slightly in- 
creased t and displacement to those ited on, 
with the carried, were, draught 3ft. 10in. and displacement 


* Tue Exoreer of 23rd May, 1873. 
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12tons. The difference was due to the weight of the wood of 
which she was constructed and to the clumsiness of native work- 
men. The first trials were made with the four-bladed screw 
already mentioned, and these gave very unsatisfactory results, the 
peculiarity being noticed that with the engine at three-quarters 
speed the boat went faster through the water than when it was 
driven at full speed, and the slip of course was reduced. 
I determined, therefore, to put a two-bladed serew into her, and 
as the owners were unwilling to lose any time, one was moulded 
off the potters, of the aa screw, thus getting the dis- 
advantage of a e pitch. 

On re the following results were arrived at :—The speed of 
engine rose to 200 revolutions, easily attained ; though as the same 
peculiarity was observed, that the went faster with the engine 
at 170 to 175 revolutions, it was resolved to maintain this as 
average trial. The distance var run with 
ali average of of 173 revolutions, ve 8°96 

a5 kaw Se seen steam was main 
to 6'5 knots a cen’ 3 
oder gato Fh are inds, and was out off at gin. the 
stroke, giving 12°5 {indicated meet see < cient of 
immersed transverse section was, therefore,——j5,5-- 336°8, 
and for displacement, cone = 115'12; coefficients of re- 
sistance so extraordinaril: large, when the dimensions and class of 
boat are taken into eration, as leave no room to doubt that 
in a boat which shall be a better example of the system, (i.¢., shall 
have the already known defects of boat remedied) great speed 
can be attained with a smal] yoy of power, 

It should be borne in d that all these trials 
a distance of more than seven nautical miles, and not over a 
measured mile, as in This boat, as I have already stated, 
was bas Say Sees as it was necessary that she should at 
once proceed to her destination, it was impossible to make further 
alterations in her. Iam, however, convinced that the diameter 
of the screw mi mp tare . ines ly ey and that had ™~ 
been capable of absorbing the wer of the engine a speed o 
more ‘io seven knots would have been obtained, 

One remarkable feature of the boat was the ease with which she 
steered. It was found in smooth water scarcely necessary to touch 
the wheel; indeed, for minutes together it t be left to itself, 
and yet the boat could be turned round in twice her own length 
when driving at full speed! She was also a good sea boat, rolling 
with remarkable ease, 

We hope shortly to lay down another steamer on the same prin- 
ciple, of which I shall hope to send you full ulars, 

. Stuzon BaRLow, 

Manilla, Philippine Islands, September 9th, 1872, 


STREET TRAMWAYS. 

Srr,—I have read with pleasure Mr. H. Gore’s in 

per on tramways in your journal of the 25th ult,, and than 
fin for his kind notice of my plan, but as he has made a remark 
in error which is calculated to injure it in the opinion of those 
who have not read a detailed ption of my sys I will with 
your povuiedon correct the mistake alluded to, and offer a few 
remarks on other of his paper, 

The e referred to is as follows :—‘‘ In order to protect the 
inner edge of the groove, which is cast with the sleeper, it is pro- 
posed to raise the paving stones some or fin. in the s 

etween the rails.” This isa mistake. I consider either stoking 
or raising the rail from the level of the street very objectionable, 
and any system that would necessitate either be very 
faulty. ‘‘The inner edge of the groove which is cast with the 
sleeper” is chilled, and therefore will wear longer than a steel 
rail, consequently will not require any protection from the paving 
stones. AsI have also considerable experience in the construction 
of tramways, I can testify to the truth of many of Mr. Gore’s 
remarks, That the so-called concrete used has given way is not 
to be wondered at by those who know what good béton should be. 
It is painful to observe the great indifference and ignorance shown 
by the rule-of-thumb manner in which this useful material has been 
prepared for tramways. As I have frequently disturbed concrete 
so called with the toe of my boot, I was not astonished to find 
that the springing of the elastic wooden sleeper had cut into it, 
nor am I surprised to read of the timbers of the Great Western 
Railway have been cut into by the rail, when I remember having 
seen the double-headed rail cut into by the chair on a railway, 
laid on the transverse system, so much in favour with Mr. Gore. 

The most objectionable mode of securing the rail on the sleeper 
is by screw or spike, as has been proved in America, where I have 
seen the rail curved up by the action of the wheel ; and on Liver- 
pool tramways, which are laid on the same principle, the rails are 
so loose that I might say every screw and spike was free to move 
up or down as the cars passed over them. ese results are, there 
is no mistake, consequent on the springing and jumping of an 
elastic road. It is well known that very soon wooden sleepers 
lose their elasticity, and then the ballast is keep free to allow the 
road to sink and rise, This state of engineering things may be 
tolerated on railways, but are not admissible on a tramway in 
city streets. 

The vibration alluded to by Mr. Gore is, more properly 
speaking, a shaking of the coud from its elasticity, causing the 
“*pumping ” complained ef. This could be fot rid of by adopting 
an unyielding superstructure of iron; but he says that there are 
four objections urged against an iron system. (1) ‘‘ Want of 
elasticity.” I have no hesitation in saying that from the opinions 
I have gathered in my interviews with some of the | sorta 
engineers, elasticity is not regarded now as essential in the tram- 
road any more than it is in the Paving. stones, as we look for 
elasticity in the carriages. (2) ‘Liability of fracture.” i 
reminds me of a question put to me by an ineer of a tramway. 
It was: ‘* Do you think it is possible to make a cast iron sleeper 
as strong as that piece of oak Gin. by 4in.” I cautioned him not 
speak so in public, as his opinions might deter many persons from 
using railways where cast iron girders were employed in the bridges. 
However, mechanical engineers accustomed to the use of cast iron 
know that it is possible to construct a cast iron beam strong enough 
to c any weight that is required for either rail or tramway. 
(3) ‘*Constant derangement.” It seems to me quite clear that 
this objection holds more against the springing wooden 
system than to that of a firm unyielding superstructure, and am 
therefore astonished that it has ever been brought forward. 
(4) “Injury to rolling stock.” In di ing this question lately 
with the head of a locomotive he pire ee an extensive line of 
railway, he informed me that joints and the springing of the 
road were very detrimental to the engines and carriages, and of 
course the cause of great expense to the company. 

The defects are very prominent in all the veokin tramways that 
Ihave seen or read of, and “the serious consequences that will 
result from any repairs or renewals b> Freep | in our street 
tramways seem scarcely to have been calculated upon ;” and, what 
is worse, how these necessary repairs are to be effected seems to 
have been beneath the consideration of the advocates of the systems 
at present in use. It is sad to think that to renew a single bolt 
—spikes are inadmissible—at least 18ft. of the street must be torn 
up before the broken bolt can be removed. 

The iron tramways alluded to by Mr. Gore, I admit, are very 
faulty, but is it fair to condemn a system use very 
examples of it have been carried out, with the faults of a h 


vi ecudoned, by than ofthe Senge in, the 
ma essen: a 3; ho 
arte made to an) caehgubint oF, say, vine with tho 
on wep ny ey on railways run 
wes & ce in gauge of an existing between 
an 





From close observations of the roads laid in differerit cities, I 


am of opinion that 2 great mistake has been made in forming the 
tramway car wheel after the pattern of 
the railway wheel. As the wheel is now 
made all the weight is thrown on one 
edge of the sleeper, certainly not the 
best arrangement, as it has a tendency to 
tilt the sleeper, and thus loosen it in its 
seat. This can be obviated by placing the 
4 groove in the centre of the rail, as shown 
in Fig. 1. Another pong anny | Fig. 
Z / 2, represents a cast iron sleeper having 

FIC.) two rails secured with iron wedges. The 
sleeper may for convenience be cast in 4ft. Gin. lengths, and the 
rails rolled in 18ft. lengths, then joints are secured in the middle 








FIG.2 


of the 4ft, Gin, space, Atongue,'A, enters lin. in to the endof_each 
sleeper and is wedged there ; the sleeper with the assistance of 
the rail and tongue, is prevented from sinking unequally, and 
‘* jumping” in its seat, e rails can be removed without dis- 
turbing the street, and the joints of the rails are always preserved 
to their level, JOHN Pace. 





THE SOCIETY OF TELEGRAPH ENGINEERS. 
Art the meeting on Wednesday, May 14th, Mr. C. W. Siemens, 
vice-president, in the chair, the discussion on the block system of 
i ing on railways was resumed, Mr, Spagnoletti held that 
it would be difficult among the various systems known to give one 
which should satisfy all requirements. A uniform working of 
apparatus was not licable to all lines, or to all parts of a line. 
els required different arrangements from open lines, and ex- 
press trains could not be regulated in their course the same as 
mineral, fish, coal, milk, and other trains. It would be harassing 
in the extreme to take no — of these existing differences. 
It might be convenient to block every mile, or every three miles, 
that depended upon the character of the line. Gradients and 
curves required ial regulations for work. The systems did 
not admit of assimilation. No one system was in its entirety 
applicable to a line throughout. His instruments had been used 
for eleven years on the Metropolitan line, and no stoppage had 
ever occurred which could be traced to the adoption of the apo 
The Great Western Railway also used it—they employed the red 
colour to indicate danger, the white to indicate all right. The 
red and white discs used in some instruments were apt to ngslead. 
After three or four days’ work they showed small portions of the 
wrong colour. This instrument was worked by keys labelled red 
and white. The working was not affected by an occasional con- 
tact, The danger from the effects of lightning consisted in its 
neutralising and reversing the current, or fusing the needle. The 
three-wire system was more satisfactory in its working than the 
single wire system, Under the latter, at a switched out station, 
it was impossible to tell what had passed between the stations on 
either side. One might abandon switching and appoint a night- 
man, but it was questionable if that would answer from a financial 
point of view. 5 ? 
Colonel Yolland said that the block system might be carried out 
by mechanical or by electrical means. He pointed out how much 
the system used there had done on the London and North 
estern line. Its essence was that it cautioned the driver 
effectually, and the cost was not excessive in proportion to the 
importance of its protective powers. 
ir. Culley explained an instrument, the first oneever used in this 
country, which embodied the aw under discussion. It was 
used on a portion of the Great Eastern line, near Norwich. There 
were five dials, every one rag ny with a magnetic needle instru- 
ment, and corresponding to five stations on the line. Five wires 
had to be used in connection with this apparatus, and it worked 
very well, expense being left out of consideration, It had been 
in use for three years on the Yarmouth and Norwich line. On 
reaching one station the train could be blocked on to the next, 
and at any time it was possible to tell the whereabouts of the 
trains. He went to Derby in 1846, where the system had been 
used for several years before it was adopted by the Metropolitan 
Railway Company. The instrument, however, been described 
four years previous to this in Sir William F. Cooke’s book, and 
the credit of having first brought it to light should be accorded to 


t 
Mr W. H. Chubb called attention to the statement made by 
Mr. Preece, showing that 48 per cent. of the accidents occurring 


had to be taken into consideration. It seemed indeed a plain and 
remarkably simple matter that a difference in the colour of the 
ights exhibited should indicate different signals, but an ambiguity 
of signals, nevertheless, could arise from one signal having two 
meanings. This had been illustrated by the calamity recently 
befalling the Northfleet, On railways, where a white light indi- 
cated “all right ” and a red one “‘ danger,” accidents might occur 
in which it would be difficult to settle the question of msi- 
jy At Stowbridge, some years , it had been fo that 
iver of a train mistook a naked lantern carried about on the 
platform for a white signal. He would recommend the use of 
‘ved ” for danger, and “ Fonda 
Mr. Russell stated that the instruments which he exhibited were 
constructed on three-wire system. icmp Coeneae no permanent 
magnets, and were consequently not in ger of being injured by 
lightning. In reply to questions addressed to him, he said that it 
was constructed on the system of the needle block, It did not 
— back, which was the advantage in Preece’s apparatus. 

. Chubb gave an account of the healthy effect which Govern- 
ment pressure had upon him as.the then manager of the North 
London Railway. He believed in the thorough integrity and dis- 
jetegpeteinees of. tbe. eepeeres inted under Board o 
poe Mee a he could sym} with the demand made for 
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they left it to him to adopt them, or to inaugurate something better. 


He then picked out from the shop what he believed to be a 
clever workman, and set him about devising a sensible plan for the 


satisfaction of the inspectors. That man kept in his box for 
weeks together before he could come to a decision ; but at last he 
came out with it, and the invention proved to be exactly the 
thing needed. He had it patented, and the man sold his rights 
ultimately to Messrs. Saxby and Farmer, who ever since had 
kept the apparatus in the market. 

‘clonel Yolland said that what the inspectors egpieed was 
simply that certain conditions were fulfilled, Beyond that he and 
his oe cared neither how nor by whom the details were 
executed. 

Mr. Spagnoletti, in illustration of the safe working of railway 


trains at the present moment, referred to — which we 
notice afew. The passenger traffic in on the 
line amounted to 9,455,000, in 1868 to three times as m and 


in 1872 to 46,716,000. People had a a fair conception of the 
work done, On Whit Monday last 332,000 passengers were con- 
veyed, and 1084 trains run in a single day. 

Ir. Preece said that by some of the early speakers he had been 
misunderstood. It never had been his intention to advocate the use 
of any electrical block system in every case and for every line. 
His idea was that the expense cheat ‘eo pro vata with the cost 
of the traffic. Mr. Leeman had assured them that on the North- 
Eastern line they were about to introduce the system. He was 
glad to hear it, but nineteen miles at present provided with it out of 
1400 was a small beginning. He held that the block system should 
be made obligatory. The staff and ticket system, as the tele- 
graphing of the arrival of trains on branch lines, for instance, 
where only two or three trains a day were dispatched, was suffi- 
cient, because it was essentially a block. He also believed that 
the fear of expense prevented managers from proposing the scheme 
for the adoption of the directors, 

The chairman, in summing up, said that they had listened to an 
interesting discussion. Referring to the » a8 compared with 
the German system, he mentioned that in the latter no bell was 
used, it being less reliable than the optical and electrical 
of the line. He held that whatever system was adopted it ought 
to be complete in itself, it ought to be an entire There 
could be little doubt about the absolute block sy: being the 
most satisfactory arrangement at present prepared ; the more the 
human agency in working it could be elimin ated the better. 
me. pong then adjourned to the second Wednesday in 

ovember. 





THE ROYAL SOCIETY. 


At the meeting on Thursday, May 8th, Dr, Sibson, F.R.S,, in 
the chair, a paper on “‘The Action of Light on the Electrical 
Resistance of Silenium,” was read by Lieut. Sale, R.E. It having 
been recently brought to notice that selenium in the ine 
condition exhibits the remarkable pro) of having a conduc- 
tivit varying with Oo Geese? Seve a it is e A 
sanaier of experiments were undertaken with a view to the further 
pr yi ae 0 yo ag The ay show co tleht —s 
of selenium is largely affected exposure to ; that this 
effect is not produced by the ‘actinge rays, but is a maximum at or 
just outside the red rays, in a plan nearly coincident with the 
ocus of the maximum of the heat rays; that the effect of varying 
i i change of temperature in the 
bar of selenium ; that the effect produced on exposure to light is 
sensibly instantaneous, but that on i off the light the return 
to the normal resistance is not so rapid. It would seem that there 
exists a power in the rays, nearly coincident with the heat rays of 
high intensity, of altering instantaneously and without change of 
temperature the molecular condition of this particular element. 
Mr. J. N. Lockyer contributed further “ Researches in Spec- 
trum Analysis in Connection with the Spectrum of the Sun.” 
The conclusions arrived at are :—(1) That a compound body has as 
definite a spectrum as a simple one ; but while the spectrum of the 
latter consists of lines, the number and thickness of some of which 
increase with molecular appecemn the of a compound con- 
sistsin the main of channelled spaces and bands whieh increase in like 
manner. In short, the molecules of a simple body and of a compound 
one are affected in the same manner by their or recess 
in so far as their spectra are concerned. 
to act upon a compound, so as to render its > 
dissociates the compound according to its volatility ; the number 
of true metallic lines which thus in a measure of the 
dissociation, and doubtless as the lines increase in number, 
the compound bands thin out. The question is asked whether the 
molecules of a metalloid do not in structure lie between those of 
elements on the one hand and compounds on the other, The 
showed that in all 


resistances is certainly not due to any 


general appearance of the solar 
probability there were no com bodies in the sun. The last 
paper read was one by Mr. H. A. Nicholson of Toron 
“* Study of the Errant Annelides of the older Palezoie _ 

At the meeting on May the 15th, Mr. Wm, Spottiswoode in the 
chair, a paper by Mr. C, Meldrum, direetor of the Meteorological 
Observatory, Mauritius, was read, ‘‘On a Periodicity of Rainfall 
in connection with the Sun-spot Periodicity.” Theau evidently 
endeavoured to advance towards receiving this raged question 
from the realm of conjecture and to bring it wi f 
scientific demonstration. Assuming that there is a sun-spot 
periodicity, in the course of whi-h the sun undergoes a n 
with respect to heat, or some other form of energy, we 
should expect to find a corresponding variation in the state 
of our atmosphere. It has been discussed some time , 
that the cyclones which occurred during the last twonty-Are 
years in the Southern Indian Ocean were more uent 
and more violent in the maxima than in the minima sun- 
spot years, These cyclones are attended with much 
which is not confined to the body of the storm, but extends 
over wide areas. Years remarkable for eycl the author con- 
tends, should be also years remarkable for To test this 
inference only the Mauritius statisties were available, There 
were eighteen years observations from that source, and the absence 
of other data the Brisbane and Adelaide rainfall reports were had 
recourse to. It was found that like the Mauritius rainfall, they 
indicated a periodicity. It was then surmised that there might be 
a rainfall periodicity generally, and that if such was the case, 
it and the cyclone periodicity were concomitant effects of one 
the same cause. This supposition ha' been 
the results of an examination of the 
resolved to examine all the rainfall tables (containing one or more 
sun-spot periods) that could be obtained. The first step was to 
ascertain whether there was any m: difference in the amount 
of rainfall at or about the turning points of the sun-spot 
This had been done for eighteen stations by adding the in 
the three principal years of maxima, ‘and in the three years 
of minima sun-spot, and then com: the results. The annual 
rainfall at these stations shows it to correspond at each station 
with maxima and minima sun-spot periods of three each, 
The maxima sun-spot years are y 
ond Se ae Se eee ee F 1 A 

n the maxima sun-spot —— each 

eighteen stations was 395°8din, the sales 
sun-spot periods of three years 

striking. o excess is on the Ode af Ue 
fifteen out of the eighteen stations, 

be of much avail in the 
such as those established by the author 
other parts, and, in fact 






the tables given it ot heb iy 
one e es given it aj 
driest year, and 1856 and 1859 as the 


1856 was the minimum sun-spot Be’ some other 
tables it aj that the mean fall @ sun: 

years 1834, 1844, 1856, and 1866 was 27 . the maxima 
sun-spot years 1836, 1848, and 1861 it was 35°83in., giving an 





excess of 8°45in. With the exception of 1842, all the years of 
minima and maxima rainfall shown by the tables were within a 
fraction of the corresponding maximum and minimum sun-spot 
year. There are no doubt errors of observation as well as dis- 
crepancies arising from changing the forms and positions of the 
gauges; and it is difficult to believe that more correct observa- 
tions would not give still more remarkable results either for or 
the author’s conjecture. Ina = “On the Extension of 

e Numerical Value of #,” by Mr. W. Shanks, it is stated that a 


few decimals in the values of tang } t and of ©, published 
in 1853, were erroneous, The author detected the error quite 
recently, and has corrected it. He gives the values of tang —1 3 


and of tang ~ 11 709, and the value of that most valuable 


239 
of all figures, + to 707 decimals. We cannot very well give 
the figure in extenso, seeing that it would across the 
double and on to the next, but to thirty-nine it runs :— 
$,1415906%3589793238462643383279502884197, ‘The values of the 
other two series are also too to be given in extenso—fortu- 
nately there are but few who w care to see **On the 
Heating of a Dise by Rotation in vacuo” formed the subject 


of a paper by Mr, ‘our Stewart. Major W. A. Ross contri- 
buted a paper “On Jeypoorite, a Sulph-Antimonial Arsenide of 
t. constituents of this mineral, through a regular 
chemical analysis, were found to be about : Oxide of cobalt, 82 per 
cent.; oxide of antimony, 7 per cent.; oxide of arsenic, 6 cent. ; 
sulphur, 5 per cent.; total, 100. When a ball of gold is heated 
with a of ite on charcoal fused, the surrounding 
ash of the charcoal to be tinged with a beautiful rose 
tint, probably owing to the formation of arsenate of cobalt. The 
™ pervading the history and character of this almost 
unknown mineral might henceforth be considered near ite solution. 
The mineral itself has been misspelt ‘‘ syepoorite,” although the 
name is ostensibly derived from its found in the Hindoo 

ity of Jeypoor, and more precisely in the ~~ mines of 

in Rajpootana, India. Notwithstanding Je r is one 
of the feudatories of the British Government of India, it is 
believed that there is not a specimen of this mineral in the British 
Museum—at any rate there was not one in 1868. It is possible, 
if not probable, that the soi-disant “‘ rose colour” given to gold by 
[pena ldsmiths by a secret process is obtained by the use of this 

e te. 





THE INSTITUTION OF CIVIL ENGINEERS AT 
SOUTH. KENSINGTON. 

Ow Tuesday evening, the 27th May, Mr. Hawksley, the president 
of the Institution of Civil Engineers, and Mrs. Hawksley, received 
an immense assembly of the members of all classes of the Institu- 
tion, and of their friends, at the second of those soirées in the Exhi- 
bition building of the South Kensington Museum, the inauguration 
of which for the first time last year, has been due to the energy 
and liberality of Mr, Hawksley, well supported by the council and 
officers of the Institution. At nine o’clock the entire range of 
picture galleries of the British and Foreign Schools of Art, and of 
both oil and water colours, were thrown open, and then at the 
western end Mr. and Mrs. Hawksley, standing in the centre of an 
amphitheatre of noble exotic plants, contributed from the Horti- 
cultural Gardens, received their guests, the invitations issued to 
whom are said to have exceeded five thousand in number. The 
brilliant throng, in which an ample moiety were ladies, continued 
to arrive and file past the president, with the order and continu- 
ance of some royal State occasion, until nearly midnight, and it 
was long past that hour before the last 

Picture galleries always look splendid and brilliant at night, 
and lighted as are those at South Kensington, and excellent in 
tone of colour for artificial light as be pong Meee immense range with 
their picture-covered walls, ape on Tuesday night when thus 
filled with a e with much of cence as 
well as beauty in it, Mr, Hawksley does nothing he deems worth 
doing atall by halves. Every as he ascended to the gal- 
leries was presented with a con catalogue of the whole of the 
pictures, as well as of the models or objects of scientific or tech- 
nical interest collected for the occasion. Pictures, however, are 
always difficult to examine by gaslight, and any examination of 

even by the most devoted lover of art, in the midst ef the 

disorder of an ever moving crowd of ye and 

trains, with the eye di if not daz by fair 

is simply im . Pictures, in fact, 

level of merely splendid furni- 

ture, and we fear Mr. Hawksley’s almost igal forethought in 

providing these stout quarto catalogues must have been in great 
part wn away. 

In the centre gallery was seated the magnificent band of the 
Royal Artillery, and these sccomplished musicians delighted all 
by their performance of wind and string instrumental music and 
by part and chorus singing, the quality of which elicited frequent 

diocrting applause, In the picture galleries 
some models of recent inventions 
from the “‘ Exhibition Court of 





to ex ive 

Amongst ao nud Clarke's patented arrangements 
for lowering ships’ boats so as to avoid the dreaded co 
that so often arise when lowering boats from the “ davits” in 
moments of peril and with a tempestuous sea, attracted the 
interest and attention of even a great many ladies, We do not 
purpem,, Sowever, to enter Lay any description or criticism 
any of the objects exhibited in the picture gic , the rather as 

for the moment from the ibition, cogttanse 

there, and that were we to become crities at all, we 

e remarks to many other objects besides those, for 
whole of Exhibition Court of ‘‘ Machinery in Motion,” com- 
and velvet manufactures and 


f, FE 


F the voult Gardens = ' 

traction jocomotive engines. asi 
the Unewres i! 

engineers seemed to “ the 

ined for the 
seene of promenade and ¢om- 
were in addition to the dé 
and of vari -- - 1 branches of sciahee, 
no doubt have their names or titles recorded in the 
aily At several points, both on the 
it, refreshment rooms been ished, where 
comforts” of every sort, including excellent wines, and 
this season—rare yn tg oy BRE pro- 

proved that, as 

wksley had set no 


ospitable things on which they were intent, except 
eir guests to enjoy them. The evening was a 





fin 
this ge Se Teeties ene rs. 


ie 
n Ww 


limits to the 
in the power of 








complete and perfect success—more marked even than that of last 
year at the sume place ; and we are sure that there is no one con- 
nected with the Institution of Civil Engineers who does not grate- 
fully and cordially recognise the hearty and genial spirit in which 
the President has inaugurated this innovation upon the time- 
honoured annual conversazione at Great George-strect. 

And yet we cannot repress some misgiving as to the ulti- 
mate effect and working of this change. In an Institution 
which will soon number two thousand members of all classes, 
the rooms, even as now enlarged at Great George-street, were 
scarcely adequate to these and their visitors; the admission 
of at least an equal number of ladies was quite impracticable. It 
may be said ladies, however delightful and ornamental, are not 
indispensable at such reunions: and we must remember that the 
presence of ladies impresses quite a new and different character 
upon every scientific, or quasi scientific, assemblage, annual or 
otherwise. We should greatly regret to see the abandonment of the 
old stamp of the annual conversazione of the Institution as the 
—— on yor te Spplicab 7 fruitful in the po — 
of invention or di icable to engineering was brought 
forth. It had its rhaps, but it marked the sober 
and tful character of nstitution, and of the best and 
most timate of its aims, in a way we should be sorry to see 
merged in a new form of annual gathering, however magnificent, 
ornate, and agreeable. The expenditure that may be involved in 
the future ot cob galas as that of last night may hereafter deter 
men, in every way worthy the honour of the presidential chair, 
from its acceptance. 

Of institutions for the advancement of learning—that is the 
function of the Institution of Civil Engineers, if it have one, as 

said of men—there are two sorts of fame, that of ‘“‘ the 
academy,” and that of “‘the market place;” the golden fame of 
sober, genuine duty done and work achieved ; the tinsel one that 
merely glitters in the world’s eye, and for the passing moment. 
There has been, perhaps, too great a tendency shown of late years 
in the Institution to rush towards the latter; and some sensible 
remarks made by the Zimes upon its last annual dinner are sti!l 
worthy of grave and impartial consideration. 

For our own parts we do not see why both ideas, the old and 
the new, should not be combined--the sober old display of the 
products of sci and professional skill not abandoned, but in 
addition an annual after the manner of last night, at which 
the womenkind of engineering world should be present, and in 
which ‘“‘ the shop” should be forgotten, be also established ; and 
if the latter, we will be bold enough to hint whether it might not 
take the form which women like better than any other, that of an 
annual bail, which might, perhaps, in some way be made auxiliary 
to the benevolent fund of the Institution. 

The following is a list of the models, &c., exhibited in the gal- 
leries last night, to which we have before alluded :— 

3701. Adams, W., Locomotive Superintendent, North London 
Railway, Bow Road Works. —Cast steel cross head of locomotive 
engine—cast by Vickers, Sons, and Co., of Sheffield ; Safety valve 
seat for locomotives. 

Agricultural and General Drying Machine Company, 39, Loth- 
ie -Air duct drying cylinders; Sheaf and hay drying floors ; 

els, 
. a J., and Co., Albion Works, Salford.—Steam telegraph ; 
lode 

3706. Bessemer Steel and Ordnance Company, 17, Gracechurch- 
street.—Crude materials for manufactures in steel ; Boiler plate ; 
— cases with specimens of Bessemer steel and Siemens-Martin 
steel. 

Bessemer, H., Denmark Hill.—Firing guns at sea; Model. 

3774. Siemens, C. W., F.R.S., D.C.L., 3, Great George-street, 
Westminster.—Model of furnace, for the production of iron and 
steel, and specimens. 

3780. Stileman, Frank C., 23, Great George-street, Westminster. 
—ections of steel rails, taken off the Furness Railway after use ; 
rolled by the Barrow Hematite Railway Company. 

3787. Vickers, Sons and Co., The River Don Works, Sheffield, 
—Tests of lining tube for Armstrong ~* 

3789. Webb, F. W., London and North Western Railway 
Station, Crewe.—Bent steel carriage axle, and carriage tire. 

3791. Whitworth, Sir J., and Co., 44, Chorlton-street, Man- 
chester.—Specimens of compressed steel. 

4812. British Tel ph Manufactory, 172, Great Portland- 
street.—A system of magneto-electric clocks, consisting of a 
driving clock and six indicators ; A magneto-electric bell, without 
a voltaic battery; A magneto-electric counter to register the 
periodical motions of a machine. 

4815. Carr, Thomas, Montpelier, Bristol, and J, J. Cunningham, 
ao a allie eee aye = flour mill; Disintegrator for pul- 
verising ores, minerals, clay, &c. 

4818. Clarke, Sir Andrew, Col, RE, C.B., K.C.M.G., 
Admiralty, Whitehall.—Model of the Bermuda floating dock, 
showing the method for mooring it without anchors and cables. 

4820, Clay, Lieut.-Col, William, The Slope, Wallasey, Cheshire. 
—Cutting-tools for turning and shaping metals, Xc. 

Clayton, Sons and Howlett, Atlas Works, Harrow-road.— 
** End delivery” brick-cutting table ; Model ; Samples of Peat. 

Crampton, T. R., Victoria-street.—Samples of steel and iron, 
produced by powdered fuel. 

4823. Danks, 8., Cincinnati, U.S. ; Agent, John Jones, Royal 
Exchange, Middlesbrough.—Rotary puddling furnace ; Model, 

Deas, James, Clyde Navigation Offices, Glasgow.—Hopper 
barge, as used on the River Clyde ; Model. 

4827. Diamond Rock Boring Company, 2, Westminster Chambers, 
Victoria-street. —Rock boring machine. Beaumont and Appleby’s 
patent diamond prospecting machine for deep-bore holes, capable of 
boring a hole in granite 1000ft. deep in three months. Two single- 
drills, forming of aset as used on the tunnel-driving machines. 

Douglass, J. N., Trinity House.—Lighthouses on Great Basses 
Rock, Ceylon ; Model ; Trinity Seuss lighthouse lamp, Ist order. 

Grantham, John, Victoria-street.—Steam omnibus ; Model. 

4835. Greenwood and Batley, Albion Works, Leeds, and Albert- 
buildings, Queen Victoria street, London.—Grinding lathe, show- 


ing oer wheels at work. 
Hamilton, W. Tighe, Ham Villa, Rathmines, near Dublin. 
—Dove-tailing machine. 

Kennard, T. W., Cromwell-road.—Instrument for indicating 





of | the level of the water in steam boilers ; Tidal Aquarium. 


4845. Hill and Clarke, 6, Westminster Chamber, Victoria-street. 
rn orton. A apparatus; Hill’s boat-detaching apparatus and 
ooks, 

. Marsden, H. R., Soho Foundry, Meadow-lane, Leeds.— 
Machine, with ‘‘ cubing jaw,” for breaking road metal, with screen 
for dividing the product into fixed sizes, at cost of 3d. per ton ; 
Pulverising machine ; Patent lever machine, worked by hand or 
steam power, especialiy adapted for pulverising and grinding 


ores, 
4866, Preece, W. H., Grosvenor House, Southampton.—Instru- 
ments illustrating application: of electricity to the regulation of 
traffic on railways. 
Sabine, Robert, 172, Great Portland-street.— Duplex working 


hs. 
 Tiighman, Philadelphia, per Newton and Son, 66, Chan- 
cery-lane.—A machine to be worked by steam power, for carrying 
- a blast process, for engraving glass, stone, &c., by a blast 
gan, 
lor, Alfred, 2, Newgate-street.—‘‘ Waste not” valve for 
Whitehouse, Wildman, Roslyn Hill Hi im-lane, 
4 itehouse, yn couse, - 
tead.—Automatic recording meteorological Pp amd 


Carr and Barlow, 2, Old Palace Y Westminster.— 
1 of electric automatic block system of for railways. 
4895, Williams, Price, 9, Great estminster. — 


Models of continuous railway ing, and set of switches for 


doing away with facing points at jun 


ae awe 
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EIGHT WHEE 
LED GOODS, ENGINE SOUTHERN RAILWAY OF AUSTRIA 


CONSTRUCTED BY HERR G, SIGL, VIENNA. 


(For deseriptien sce page 338.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS,—Madame Boyrveav, Rue dela 
BERLIN.—Messrs, A. Asner and Co., 1 den Linden. 


VIENNA.—Mesers. Gzrotp and Co. 

LEIPSIC.—A.Puense Diner, ’ 

NEW YORK.—Witiuer and Rocers, 47, Nassau-street. 
PUBLISHER'S NOTIOE. 


*,* With this week’s number we issue as a Supplement No. LXV. 
of our “‘ Portfolio of Working Drawings,” representing an 
Homogeneous Steel Boiler, designed by Mr. Levi Leigh, and 
constructed by Messrs. Musgrave and Sons, of Bolton, Each 
number, as issued by the publisher, should contain this —— 
ment, and subscribers are requested to notify the fact to him 

should they not receive it. 








TO OORBRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
inform that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

J. B.— You would get 100 lb. pressure. 

A. C, H.—Mr. Meredith Jones, Hon. Sec., 17, Royal Mint, Tower-hill. 

W. G.—If you will send us any communication you may have for our corre- 
spondent we will forward it to him. 

T. 8. B. S.—Yes, it was noticed in Toe Enctneer of February 28th last. 
We may possibly notice it more fully shortly. 

J. R.—You would find it best to advertise your want, and would no doubt 
receive applications enough to enable you to select judiciously. 

R. J. anv E. C.—The last realised, we understand, over £7 per ton. It is 
quite impossible to say what the next may fetch. They are sold by tender. 
J. H.—Jn the ordinary course of events the specification will not be published 

till September next. If it be published before then it will appear in our 





3. 

poavontenen.—2t is a difficult matter unless you are an adept at colouring. 
Powder colours put on dry are most weable. The transpa: moist 

C colours would do (not the opaque ones), and oxgall may be used to make the 
colours lie. 

J. R. 8.—Books are admitted into Russia free of duty, but subject to the regu- 
lations of the censor. They are usually taken away from the traveller and 
submitted to the censor, from whom they may be recovered on application if 
satisfactory in character. 

NQUIRER (Creusot).— We fear that such a return as you require could not 
possibly be made, except by application to the various works throughout 
the country. Hunt's “‘ Mineral Statistics,” published by Long » are 

very complete, but they are not yet published for this year, of course. 

*,* Several other correspondents next_week. 








SMALL MOTIVE, POWER. 
(To the a 7 the Engineer.) 

Sir,—I shall be greatly obliged —< your readers would recom- 
mend some smull motive power suitable for driving an amateur’s work- 
shop? There is no available supply of water, and steam is out of the 
question. Perhaps some ers can inform me from their experience as 


to the sizes, power, &c., of heated air engines, and also the several 
makers of gas engines, and greatly favour 
Belfast. AN AMATEUR. 





SUBSCRIPTIONS : 

Tue Exorveer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) .. .. «. £0 14s. 6d. 
Yearly (including two double numbers) «2 «.. «2 £1 9s. Od. 

If credit occur, an extra charge of two shillings and sixpence per annum will 

be made. THE ENGINEER is regi. for transmission abroad. 
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DEATH. 
On the 24th inst., at his residence, Litchurch Grange, Derby, Mr. 
Martruew Kirtey, aged 60 years, deeply lamented. 
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OUR INDIAN HARBOURS, 

From Rangoon to Kurrachee, along a coast line three 
thousand miles in length, extending from the mouths of 
the Irrawaddy to the shores of Scinde, the whole of which 
is either under English rule or English protection, there is 

certain 











not a single harbour which a ship in distress can be 

of making, and in which she may be certain of finding the 
shelter she so much requires should she be able to get in. 
In an excellent paper read before the Society of Arts upon 





the question of Indian harbours, Sir Arthur Cotton gives 
what he terms some “curious experience” of Indian 
harbours, and his experience relates to some of the largest, 
and assuredly best, examples of those specimens of marine 
— constructions in that country. When running 
once for the mouth of the harbour at Bombay, the shi 
missed the entrance, was compelled to put about, and, wi 
an iron-bound coast under her lee, to pass through the 
first burst of the south-western monsoon, which raged 
throughout a night which none of the passengers or crew 
will ever forget. On another occasion, when entering the 
Madras harbour, Sir Arthur was unable to make the 
captain believe at what a rapid rate the current was 
running. He made no allowance for it, and the conse- 
quence was that the ship missed the harbour by three 
miles. It was eighteen days before the vessel made the 
harbour, and during the whole of that time she was 
exposed to the force of the north-east monsoon. Again, 
when making for the harbour of Coringa, the captain, an 
experienced officer, said he knew perfectly well that there 
was a hurricane in a certain direction, but they had the 
land under their lee, and there was no harbour of refuge 
within 200 or 250 miles, and he had to run right through 
the heart of the hurricane rather than go ashore. On 
another occasion, when entering Rangoon harbour, the 
ship was run up high and dry on the middle sand, lay right 
over on her side, and all on board had a narrow escape of 
being lost. Let us now examine a little into the question, 
and with the help of the same authority, endeavour to 
ascertain if there is any effectual remedy for a condition of 
the Indian coast which puts in jeopardy the safety of every 
vessel which sails in those latitudes, and imperils the lives 
of all on board as well. 

lt sapeee that along the whole distance already men- 
tioned there are eighteen harbours, or sites for harbours, 
and that many of the existing harbours have been built 
upon sites by no means adapted for them, while eligible 
sites have been altogether ignored, or purposely left unrecog- 
nised. There is one point in connection with these harbours 
which must not be lost sight of. It matters nothing now 
whether a site for the harbour of a place, such as Bombay 
or Madras, is an eligible one or otherwise. Whatever 
error may have been committed in selecting it cannot now 
be remedied, and the only course is to endeavour to make 
any epee nen which may be possible. It is too late 
to think of abandoning, or even neglecting, the harbour of 
a town when that town has become a great centre of 
traffic, and a national commercial emporium. Merchants 
will not pull down their warehouses and stores, and transfer 
them all to a place perhaps some hundreds of miles distant, 
solely because a better bour can be built there than 
exists where they are already located. A glance at the 
<= point out that the subject of present and future 
harbours for India is closely connected with that of the 
internal communication of the country. It is useless to 
expect ships to trade to a place, although it might 
the finest and safest harbour in the world, when it has no 
communication with the interior. The harbour would be 
of about as much use, save as a mere harbour of refuge, as 
a magnificent railway station with the rails extending onl 
a few yards beyond it. This is one of the difficulties wit 
re to India. The sites are bad where the present 
harbours exist, but the trade is there. Where the sites are 
good there are either no harbours, or, if they are built, 
there is little or no trade or means of internal communica- 
tion. Supposing for a moment that harbours were built 
at the points on the coast where sites are to be found 
favourable to their construction, what guarantee is 
there that a traffic would be developed sufficient to 
pay the interest of the money expended. Under 
these circumstances, a harbour, a railway, and a bridge 
occupy very similar positions. They may, in the 
one instance, be constructed to afford facilities for traffic 
previously unprovided, and in the other, they may create 
traffic sufficient to pay a handsome profit upon the outlay 
incurred. But, in the latter instance, it is quite possible 
to make a mistake, and many serious mistakes, as the 
shareholders have found to their cost, have been made, by 
constructing harbours, railways, and bridges, with the 
expectation of creating a traffic, which was neither of the 
past nor the pa, and common sense could have pre- 
dicted it would not be of the future. The most eastern 

rt lying within the limits under consideration is that of 
Reneeen, which may be dismissed from further notice, as 
it is not only too far east to be regarded as an Indian port, 
but, moreover, has a dangerous entrance, is exposed to the 
full force of the south-west monsoon and has considerable 
dangers in the river. It isa Burmese and not an Indian 

rt. In the harbours in Chittagong we have a practical 
illustration of our previous remarks, They are good and 
safe, but can never be the centre of a t traffic, as there 
is no internal communication, The adjacent country con- 
sists of a narrow strip, cut off most effectually from the in- 
terior by a lofty chain of mountains. The effect of traffic 
upon a harbonr, bad anchorage, and imperfect «ccom- 
modation in every sense, for the ship and the sailor, is 
apparent at Calcutta. In a of all the drawbacks, which 
entail a sacrifice of life and property annually, owing 
to marine disasters, the city has gradually grown up to be 
the focus of an enormous traffic. It must be conceded that 
when a city has once become the centre of an immense 
trade, in which position Calcutta undoubtedly is at pre- 
sent, it will in every probability remain so, and the only 
course to adopt with respect to its harbour, or any other 
engineering work which may not be as safe or as useful as 
it ought to be, is to introduce such local improvements as 
can be effected, and in fact, to make the best of a bad bar- 


gain. 

At Coringa, or Coconada, the point on the coast at which 
debouches the Godavery, there is an excellent harbour, 
very accessible, and ectly safe, no vessel having ever 


been lost there. On the other hand, the anchorage is three 
miles distant from the town and is within the reach of 
hurricanes. Besides, the harbour is full of mud, which 
Se Te cenit <p tegatana 
as to beas thick as treacle, and it is scarcely possible to tell 


by the lead where the water ends and the mud begins, 





The port, however, is a safe one, and dredging and other 
improvements would soon render the communication be- 
tween it and the river available for shipping purposes. 
eng ore the port of Masulipatam, which an ex- 
posed bay and shallow water for a distance of four miles, 
and is, moreover, incapable of improvement, we arrive at 

which comes under the same category as Calcutta. 
It is now a well established city with a very large trade, 
being the outlet for supplying the wants of nearly fifteen 
millions of people. tever defects are to be found, 
and they are many, in its harbour and coast accommo- 
dation, they must be made the best of. It has the t 
objection of lying within the hurricane range, and is little 
better than an open d. Sir Arthur Cotton states 
that a breakwater running parallel with the shore, in only 
seven fathoms of water, would make a perfectly safe and 
accessible harbour. He estimates the expense of the break - 
water constructed of blocks of rough unhewn stone at 
£200 per lineal yard. water of the depth of seven 
fathoms, a breakwater on the iloating principle, equally 
efficient, and not liable to silt up, yn be built for less 
than a third of that sum. 

The piercing of Point Ramen, and thus opening up a 
direct communication between the island of Ceylon and 
the main land of the Indian continent, has been discussed 
in our columns, and there can be no doubt of the saving of 
time, and also of risk, which would accrue to all vessels 
navigating the Indian Ocean. On the south side of Point 
Ramen, near the Paumban pass, or channel, there is an 
extensive and perfectly sheltered expanse of water, where 
the land is very narrow. If this were cut through, a com- 
plete ship canal could be made ; and the high road from 
the Red Sea to Madras and Calcutta would no longer be 
to the south of Ceylon, and necessitating the rounding of 
that island. It must, however, be borne in mind that here 
the advantages of this undertaking end, and it is to the 
tolls alone for passing through the canal that the promoters 
must look for their returns. ‘There is no trade or internal 
communication of any kind which would be a source of 
profit at this part of the country. There are a very few 
common roads, which are impassable in bad weather. 
Similarly situated is the port of Tubicorin, which has no 
claims to further consideration. 

After maturely weighing the whole question, Sir Arthur 
Cotton comes to the conclusion that the best site for a 
port in India, from which to ship the produce of the East 
to the shores of the West, is in the immediate vicinity of 
Cape Comorin, That fortunate locality is visited with a 


-less amount of stormy weather than any other part of the 


continent, does not lie within the hurricane range, and is 
rained upon but sparsely during the south-west monsoon. 
In our opinion, Cape Comorin belongs to the class of places 
we have alluded to as altogether unfit, for commercial and 
and topographical reasons, for the site of a large harbour ; 
moreover, it is too much to the south. It would never pay 
to transport goods and merchandise the whole length of a 
continent to find a seaport. Between Cape Comorin and 
Bombay there is only one out of the sites mentioned by our 
authority which is likely to attract any attention in future. 
It is the harbour of Carwar, near Sedashegur, where some 
trade has recently sprung up, which is capable of con- 
siderable development. Unless a railway is made towards 
the interior, the construction of which, although mooted, 
is yet very doubtful, the commercial condition of the place 
will not probably improve. The port of Bombay, what- 
ever may be its deficiencies, must he accepted, if 
for no other reason than use more than one- 
third of the total foreign trade of India belongs to it. 
The situation, or more correctly the bearing, of the har- 
bour cannot be altered, and its mouth must always remain 
open to the fury of the south-west monsoon. But 
a great improvement in some of its other defects would 
be accomplished by the building of a breakwater, and con- 
sidering the immense value of its commerce and the facilities 
for constructing such a work, it is only a matter of astonish- 
ment that it has not been undertaken long ago. Bombay 
is at present in direct communication with the principal 
towns in the north, east, and south of India, and in spite 
of its dangerous accommodation for ships is infinitely 
better adapted fora great central depdt than Cape Co- 
morin or its neighbourhood. Sir Arthur is enthusiastic 
about canal intercommunication, which could not reach 
Bombay unless there were a tunnel under the Ghauts, 
which, but for the railway passing over them, would 
effectually cut off that town from the interior. 

The future port of India, if not for the whole European, 
at least for the English trade, will unquestionably be 
Kurrachee, and the opening of the Suez Canal will still 
further hasten its advancement. It is true that the harbour 
is anything but good, and that half a million of money has 
been spent on it, certainly not to the best advantage, to use 
no stronger phrase. It is also true that there are sites 
preferable for harbours in the adjoining territory of Guzerat, 
and also existing harbours which have been neglected and 
altogether left out of mind, while this large sum has been 
lavished on the more favoured Kurrachee. But, never- 
theless, Kurrachee is the natural seaport of Scinde and the 
Punjaub,and is free from the objection obtaining against the 
barbours in Guzerat, which is, that they belong toa native 
state. It is also a safe harbour when a vessel once gets in, 
and the entrance is now being improved to admit ships of 
greater draught of water. A few words oe the 
present condition of this harbour will be of interest. From 
a report so recent as March of this year by Mr. Parkes, the 
superintending engineer of the works, it appears that the 
total sum spent was £480,000. The depth of water at the 
entrance was 20ft. at low water, 25ft. at half tide, 264ft. at 
high water, and 28}ft. at high water spring tides. It will 
be always open from November to June inclusive, and at 
certain times will admit troop ~~ This is not an un- 
important consideration when it is borne in mind that we 
may some day have energetically to defend the northern 
frontier of our great Oriental dependency. Kurrachee, 


moreover, the advan of being the nearest 
port to England. In all probabili it will not attain to 
its greatest prosperity until the Ew Valley Railway 


is constructed, an enterprise which will give a stimulus to 
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Eastern trafiic and international communication which it 
has never yet received, and which it never will receive by 
any other means. 


OVER THE SEMMERING. 


QueEstions connected with the working of steep inclines 
by locomotive engines prove, if possible, of more importance 
now than at any previous time, and it is not difficult to 
find the reason. The demand for the facilities of transport 
afforded by railways,and by railways alone. increases day by 
day. The presence of a chain of hills often offers the only 
obstacle to the union of the railway system of two countries 
under different rulers, or, as in India, to those of two great dis- 
tricts under the same government. Civil engineers have 
proved that it is possible to construct a railway wherever a 
road practicable to mules or horses can be run ; but where 
the work of the civil engineer ends that of the mechanical en- 
gineer begins, and heiscalled uponto producemachines which 
will not only work extremely difficult lines of railway, but 
perform their duties for a moderate outlay on fuel and 
maintenance, with certainty and safety. Nothing can be 
more useful asa guide to the mechanical engineer in his 
operations thiiu records of the results obtained by thase 
who have already traversed the path he is called upon to 
tread, and we believe that the following sketch of the 
method employed daily in working the traffic between 
Gloggnitz at the foot of the Semmering on the Vienna 
side, and Miirzzuschlag at the foot of the incline on 
the Trieste side, gathered from actual observation, 
cannot fail to prove interesting to many of our readers, 
affording as it does a practical example of the working of 
one of the heaviest inclines in the world. 

The railway over the Semmering Alp forms an important 
link in the railway chain connecting Vienna with 
Trieste and the South of Europe. It constitutes a portion 
of the Sudbahn system. Just south of Gloggnitz, about 
fifty miles from Vienna, the foot of the Semmering 
Alp is encountered, and from this point the line, which has 
been rising for some miles, rapidly ascends, the grade in- 
creasing to 1 in 40 ; and this rate of inclination is observed 
with surprising uniformity until the top of the incline, 
close to Semmering Station, is attained, when it begins to 
fall at the same rate. The distance from Gloggnitz to 
Semmering is about twelve and a quarter English miles, 
and that from Semmering to Miirzzuschlag nine miles, or 
in all twenty-one and a quarter miles ; but the nominal 
distance as given in the railway books is twenty-five miles, 
the truth being, we believe, that the expenses of working 
the incline are so heavy that the railway company over- 
state the distance a little, and make a corresponding in- 
crease in the fares. 

The magnificent scenery through which the line passes 
has been so often described by others that we shall not 
attempt the task. It will suffice to say that it is impossible 
to imagine anything more beautiful than the snow-covered 
mountains, clothed nearly to their summits with pine 
forests, the somewhat sombre character of which is en- 
livened by bright green birch and ash at this season of the 
year. In plan the line over the Semmering is nearly a 
double or S curve —the distance from Gloggnitz to 
Miirzzuschlag as a crow would fly being but a very few 
miles. Gloggnitz is 1356ft above the level of the sea, the 
highest part of the incline 2791ft., and Miirzzuschlag 
2144ft. above the same level. The rise from the first 
mentioned station is therefore 1435ft., and from the last 
mentioned station 712ft., to the summit; from which it 
will be seen that the work done by the out trains from 
Vienna is much more severe than that done by the incom- 
ing trains from the South of Europe. The heavy grade, 
increasing occasionally for short distances to 1 in 39, and 
even to 1 in 38, is not the only difficulty to be contended 
with. The road abounds in curves of exceptionally 
short radius, and following on each other so closely that 
even short trains are frequently standing on two reversed 
curves at the same time. These curves complicate the 
problem of locomotive traction in this case not a little. 

The line was constructed for the Austrian Government 
hy Signor Carlo Chega. The works are very heavy, and 
invariably of the most substantial character. The cost 
was enormous, although much care was taken to secure 
economy. The line was begun in 1848, and opened in 
July, 1854, ‘The permanent way is of the ordinary gauge, 
laid with iron rails weighing as nearly as possible 64 Ib. to the 
yard, spiked to cross sleepers and well fished. No steel rails 
wre employed, as they are considered too liable to break, espe- 
cially in cold weather, to allow a line, where to get off the 
rails means utter destruction in hundreds of places through- 
out its length, to be worked with safety. The wear and 
tear is, we need hardly say, very considerable ; but the 
road is kept in admirable order, and the ballasting is espe- 
cially good. There are several tunnels, one, the longest, 
being 1555 yards in length. It is situated at the 
highest portion of the incline, and is provided with large 
folding doors at each end, which are closed in winter to keep 
the ice out of the tunnel, At one time this tunnel was lit 
with gas to keep it warm; and the little gas works, long 
since discarded, may still be seen close to one of the en- 
trances. At Miirzzuschlag are small workshops and re- 
pairing sheds for the use of the engines employed in work- 
ing the incline, a goods station, and a refreshment room, 
very welcome to the travellers coming from Trieste by the 
night trains, 

It is no very easy task to conduct the regular traflic of a 
great railway over an incline of 1 in 40 for twenty miles ; 
and when the construction of the railway over the Semmer- 
ing was first proposed many engineers asserted that it 
would be impossible to work it with regularity or any ap- 
proach toeconomy. ‘To solve the problem a species of com- 
petition was set on foot, and locomotives constructed on 








various systems were tried. The particulars of the com- | 


petition are now matters of history, and it will be enough 
to say that of all the systems tried not one is now in use. 
The Engerth arrangement, familiar no doubt to our readers. 
and often described in our columns, at one time afforded 
some promise of ultimate adoption, but all the Engerth 
engines on the Semmering have been rebuilt and altered, 
and the incline is now worked entirely by six and eight 


coupled engines of + power. In another page we illus- 
trate one of the eight coupled engines constructed by Sigl, 
of Vienna. The following table gives the principal di- 
mensions of this locomotive, from which it will be seen 
that it is of unusual weight and dimensions. This type of 
engine was first constructed for working the Brenner 
ae also on the Sudbahn system. It was so far suc- 
cessful that it has been adopted on the Semmering. 


Principal Dimensions of Eight-Coupled Goods Engines, Southern 
ilway of Austria. 


Grate Surface : 

h oe -- 6ft. 11}in, 
Breadth -. 3ft. 4in. 
Surface - 230 

Fire-box : 
Height, least « es “e os ee «- 4ft. 11jin. 
Do., greatest ‘4 os oo ae Aoi .. 5ft, 2jim. 
Length, least de ad os m * - of ityin 
-» greatest oo 
Breadth, least pa ° ws Sft. 4in. 
Du., greatest PP os ee oe $ft. 7}in 
Thickness of copper plate sides and top “585in. 
Do. tube plate ee ee es es “975in. 
Tubes - 
Number ee oe om om ° 205 
External diameter - ee oa - «. 2°028in. 
Length between tube plates .. oo ee -. 15ft. Thin. 
Heating Surface : 
Fire-box . 115ft. 
Tubes .. 1714ft. 
Total . 1829ft. 
Boiler : 
Outside fire-box, length .. 7ft. 6}in. 
Mean diameter of barrel .. os ee -. 4ft. 8tin. 
Total length ~ - és ss «. 26ft. 7in. 
Distance of centre of boiler from rails - 6ft. 7}in. 
Thickness of Plate: 
Outside fire-box .. *585in. 
Barrel ee oe - 585in. 
Smoke-box .. oe “936in. 
Pressure in pounds .. 1383 
Safety valves .. ° - No, 2 
Diameter of safety valves .. 4}in. 
Height of chimney over rails 14ft. 5}in. 
Diameter of wheels .. ee 3ft. Thin. 
Length of wheel base 1lft. 6in 
Diameter of cylinder lft. Thin 
Stroke of piston oe os ft. 
Centre to centre of cylinders ft. 6Zin. 
Stroke of eccentric .. oe oe oe ee ee in. 
Lead, lineal .. oe ée oe oe = -. ‘078in. 
Do, angular .. ‘ oe oe ee os +. 36 deg. 
Lap, outer 1°404in. 
Do., inner ate “ +“ 117in. 
Weight, empty ee ee 44 tons. 
Weight in running order : 
Leading wheels .. ws -. 12 tons 7 cwt. 
Second pair .. . 12 tons7 cwt. 
Driving wheels .. 18 tons. 
Trailing wheels .. . 12 tons 16 cwt. 
Total 50 tons 10 cwt. 


The six coupled engines are of a lighter class, being 
generally converted Engerth engines with some heavy 
castings introduced to distribute the weight more equally 
on the wheels. These engines weigh about 35 tons. The 
cylinders are 153in. in Tiemsster by 4 little over 24in. 
stroke; the wheels are 3ft. 6in. in diameter, the steam 
pressure being about 130]b. All the engines have four 
wheeled tenders carrying about 1000 gallons of water when 
full; they are short and broad. 

The nger trains are worked by a single engine only 
at the front end. Goods trains are always worked with 
one engine in front and another behind unless they are 
exceptionally heavy, when two engines are put on in front. 
The pushing engine is not coupled to the train, and leaves 
it at the top of the incline, one set of engines being kept 
ready for this work at Gloggnitz and another set at 
Miirzzuschlag. Even if the engines were sufficiently 
powerful each to take up a goods train unassisted the prac- 
tice would not be allowed, because, should the tie bar 
break the train would be left to take care of itself, and 
would infallibly run away down the incline. When a 
banking engine is employed to push behind the chance of 
breaking a tie bar is reduced, and the powerful aid of a 
locomotive at the back of the train is retained under all cir- 
cumstances to prevent an accident. The passenger trains are 
provided with four or five break vans and as many guards, 
and it has been proved, we believe, that the retarding force 
which can thus be brought to bear is sufficient to prevent 
the trains from running away down the incline even 
though a tie bar broke. All these points are very interest- 
ing as bearing on the advisability of working steep inclines 
with single locomotives instead of with divided power, 
One accident occurred on the Semmering some years 
since, when a tie bar broke close to the front of 
a goods train drawn by one engine, and since then 
the double-engine system has been invariably adopted, and 
the line has for years been worked with the most perfect 
safety and regularity. A fact such as this is, no doubt, a 
strong argument in favour of the divided versus the concen- 
trated power system. Although it may be that workin 
with a single locomotive on, say, the Fairlie plan one 
prove rather less expensive for fuel and maintenance, yet, 
say continental engineers, it would not be worth the saving 
in this respect—or, indeed, in any respect—to reduce the 
margin of safety which is insured by the use of two engines. 
If a cheap continuous brake, applicable to goods trains, 
were at hand the case might be different. In the absence 
of such a brake, the engineers working the Semmering, 
Herr Gottschalk and Mr. Blount, are thoroughly justified, 
we think, in adopting a system which has given excellent 
results. 

As the six-wheeled engines are comparatively of an old 
type, it is not necessary to describe them particularly. 
They resemble in many respects the engine we illustrate, 
although they are smaller, lighter, and, being modified and 
altered, form another design not so good. They have, 
however, immense fire-boxes, without which it would be 
impossible to keep up steam with the inferior coal used. 
The A ay dimensions of the eight-coupled engines we 
have already given, and our engraving shows very clearly 
what the engines are li e trailing springs could not 
be got under the boiler because of the fire-box, and they 
are, therefore, mounted not directly over the axle-boxes, 
but outside them, as shown in the accompanying sketch, 
which is not drawn to scale, but will suffice to explain the 
principle of the a ent. Close to the fire-box two 
transverse braces unite the side frames, These braces are 
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about 1}in. apart, and between them descends the belly of 
a single deep wrought iron curved plate, as shown by the 
dotted lines. This plate acts as a compensating beam, the 
springs resting on the outer end, the strut pins to the 
axle-boxes coming close to the frames as for the other 
wheels, and bearing on the compensating beam at a point 
inside the springs. The arrangement is very simple and 
effective, the cross braces stiffening the frames and retaining 
the cross compensating beam in place without the aid of 
any pins or other expedient. The regulator is sometimes 
fitted as shown, but in others a special valve-box is fixed 
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forward on top of the boiler, and is supplied with steam by 
a perforated pipe. The engines are all fitted with the Le 
Chatelier brake; but it is only used in case of emergency, 
at least with passenger trains. 

The working of the Vienna 10.15 a.m. down mail train to 
Trieste and the South may be cited as a fair example 
of the duties performed by the Semmering engines. 
Through the courtesy of Herr Gottschalk and Mr. Blouxt 
we were enabled on Monday, the 12th, to take our 
place on the foot-plate of the engine taking this train 
over the Semmering. The total weight of the train, 
without the engine, was about 106 tons. The engine was one 
of the a, ape or class, weighing in running order about 
50 tons, the cylinders being 191tin. in diameter, and a 
little over 24in. stroke. The driving wheels are 3ft. 7}in. 
in diameter. The arrangement of the reversing gear is 
rather peculiar—a winch handle, not much higher than the 
driver’s knees, being used to reverse the engine or alter 
the grade of expansion. A brass plate and pointer run 
along and above the screw, showing exactly the percentage 
of steam admission. In ascending the incline the grade of 
expansion was altered very little, remaining pretty con- 
stantly at 33 to 35 percent. The variable exhaust pipe 
was, however, frequently altered, and the steam pressure 
was kept very steadily at 100 lb. to 105lb. The engine was 
provided with one pump and one injector, and the latter 
was kept going almost without intermission. The boiler 
is worked with the gauge nearly full to the top, and 
as the glass is long and set high, this means that the 
steam space was much reduced. The water is, how- 
ever, of admirable quality, quite soft, pure, and clear, 
and there was no priming. The average speed did not 
much exceed ten to eleven miles an hour. On reaching 
Klamm station a stoppage of three or four minutes was 
made. A jet of water was turned from a perforated pipe 
into the smoke-box to saturate its contents; a labourer 
jumped on the buffer beam, opened the smoke-box door, 
and proceeded to clear out with a shovel an immense 
accumulation of fine cinders reaching high enough to cover 
several of the lower rows of tubes. All this had been 
drawn into the box by the draught. An immense heap of 
these cinders lies at the side of the road at Klamm. They 
are thrown down the slope of the scarp there, but do not 
fall far down. It is said that the heap is all on fire inside, 
and that this ensures a gradual wasting away, without 
which the heap would be much larger. At Semmering the 
process of clearing out the box had to be repeated. From 
the tunnel beyond Semmering the train runs down without 
steam, of course all the brakes being used so that the 
wheels are not skidded. In extra steep or slippery places 
the steam brake was put on, and appeared to answer very 
well. 

The marvellous feature in the whole performance—to 
the English engineer, at least—lies in the fact that it is 
done with coal of the most miserable quality. No English 
driver could get on with it for a mile. It is poor brown 
stuff, neither true coal nor true lignite, brought from 
Khiiflach, and capable of evaporating not more than 34 Ib. 
to 41b. of water. The consumption for a journey out and 
home—that is, from Gloggnitz to Mtirzzuschlag and back— 
is about three tons. Ascending the incline a very heavy 
fire, probably over 18in. thick, is carried on the grate, and 
the A aneew is hardly ever out of the fireman’s hand. No 
brick bridge is used, and the smoke is not dense, but it is 
of a most peculiar and disagreeable odour. 

On the following day we returned from Miirzzuschlag by 
the mail from Trieste, leaving Miirzzuschlag at 12.47 p.m. 
The engine was of the six-coupled type. The coal and firing 
were just as with the eight-coupled engine. The pres- 
sure was maintained at nearly 1301b. The train consisted 
of fourteen vehicles, including three goods vans and a 
heavy post-office iage. Its gross weight without the 
engine was 110 tons. e average speed was about nine 
to ten miles an hour ascending the incline, but the descent 
to Glognitz was accomplished at a much more rapid pace, 
the times being as follow :—Miirzzuschlag, 12.47; Spital, 
1.10; Semmering, 1.32; Brightenstein, 1.50; Klamm, 2.4; 
Payerbach, 2.30; and Gloggnitz, 2.47 p.m. 

The working of the goods trains is identical with that of 
the passenger trains, more engines being employed for the 
heavier loads, as we have explained. The weight of the 
heaviest goods trains is about 160 tons, 

Nothing can exceed the certainty with which the engines 
perform their duties, Although the rails were in some 
places damp there was no slipping, and in spite of the bad 
quality of the coals, steam was always maintained with 
ease; but this requires no small skill on the part of the 
greatly augment the train resistance, 
reduction of speed when one sharper 

The trailing axles of the engines 
are allowed to traverse backwards and forwards a good 
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deal, the crank pin being made long to it this traverse 
without bending the rod, The essence of success appears 
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to lie in the use of the large fire-box, without which it has 
been found impossible to keep steam. 

We have done nothing more than sketch the working of 
the Semmering incline. What. the cost of maintenance is 
we are unable to say. Probably, it is hardly known to the 
railway officials themselves, as the Semmering incline ac- 
counts are not easily picked out from the rest. We have 
said enough, however, to indicate the genera] features of 
the system adopted daily, and have thereby, we fancy, 
done a little to assist the solution of a problem now being 
earnestly discussed by many engineers in this country who 
have never seen really heavy traffic worked regularly over 
a long and steep incline. 








PRACTICAL PAPERS ON TELEGRAPHY. 
No, XVII. 


Iv continuation of the subject interrupted by circumstances ! 


beyond our control at the close of our last volume we 
commence a review of the circumstances under which the 
operation of electrically charging and discharging a conductor 
is performed. With the nature of the source we are not 
not concerned—let it be regarded simply as a “source of elec- 
tricity,” according to our definition in No. III; but we are to 
notice that one side of it, the minus (negation) side, is brought 
into electrical communication with the earth. This is the first 
point in relation to which we are at issue with the authors 
alluded to in our last paper, both as to the reason why one pole 
is to be put to earth, and the results which follow thereupon. 

It was very early discovered that, in order to produce any very 
considerable charge of electricity one side—we may say, pole—of 
the source must be thus treated ; the reasons for the necessity, 
according to our view, will partly manifest themselves in the 
course ot our remarks. Having, then, done this, and the source 
heing ‘in action, positive and negative electricity are developed 
respectively on either side ; the two surfaces on which the accu- 
mulation takes place (see No. III.) are the conductor which we 
desire to charge, and the objects with which the minus side is in 
contact, namely, the floor, walls, ceiling, and contents of the 
room in which we are operating. The conductor is charged posi- 
tively, and the room negatively ; and according to the view 
which decides for us the meaning of the terms positive and 
negative, electricity has been abstracted from the latter surface 
and conveyed to the former. We may safely say that neutral 
electricity has been decomposed, whether we hold that negative 
electricity is an actual fluid different in its nature from the posi- 
tive fluid, as some do, or that it simply means a deficiency of the 
normal quantity, as we think. In the former éase neutral elec- 
tricity has been separated into its component elements, and in the 
latter the natural balance has been disturbed. Those who 
believe in the double fluid theory appeal to the fact that when 
any body is negatively charged we can detect the presence of 
electricity on its surface (by its effects), and, therefore, there 
must be something there—just as we find with a positively 
charged body—the only difference being in the distinction be- 
tween the powers of the two kinds ; what one attracts the other 
repels. But our view suggests the simpler idea that electricity 
does not manifest its presence till its equilibrium is disturbed, 
that is, till the natural proportions in which it is associated with 
matter is disturbed ; then we discover it under the twofold aspect: 
negative electricity resulting from its separation from matter, 
positive electricity from its accumulation. In our operation, 
then, electricity has been transferred from the walls, floor, &c., 
of the room to the surface of the conductor. Now the authors 
above mentioned have stated their belief that when the negative 
side of the source is put to the earth the negative electricity is 
immediately disturbed over the whole surface of the earth, and 
practically lost—gone from our notice, and no more to be 
accounted for. According to this, the positive electricity remains 
in action when the negative no longer exists. This, it is seen, 
directly contradicts the rule 2, which yet these authors hold to 
be true. Not only is it impossible for one kind of electricity 
to be in action without an equal quantity of the other kind, 
waiting recombination, butalso foreither to be annihilated without 
the same thing occurring with the other. But, further, the 
electricity, in this view, is not produced at all from the earth, 
and whence then does it come? Supposing the source to be a 
frictional machine, it must come from the rubber or negative 
side, and, as far as we can see, the very point for which this nega- 
tive side is put in communication with the earth is missed. The 
object is to obtain a greater charge on the positive side than can 
be obtained if the negative side is not put to earth; it seems to 
us that after all—the negative side being the limit of the quan- 
tity that can be produced (for it all comes thence)—the same 
amount is evolved either way, the only difference being that 
when it is put to the earth the electricity is all lost. 

We hold, on the contrary, following Mr. Webb and some others, 
that the amount of electricity is limited to what the negative side 
can furnish of itself, when insulated ; but when it is put to earth 
the only limit then is the quantity that the positive side can hold 
in accumulation, so that there is a direct object in putting the 
negative side to earth ; we have then an abundant fount of supply. 

Returning to our operation, there are the two kinds of elec- 
tricity, soto speak—one on the conductor and the other on the 
interior of the room, separated by the atmosphere, which is a 
non-conductor, and they are held there by a peculiar action 
which has taken place through the particles of this medium. 
The recombination must take place some time or other if this 
state of things were left remaining, but very slowly, and depend- 
ing on its conditions. We, however, instantaneously bring about 
the change by putting the positive conducting surfaces to earth- - 
in other words, connect it with the negative conducting surface, 
and the recombination is effected, equilibrium is restored, and 
all is as it was before the source was put in action, supposing 
that we have removed the source after charging the conductor. 
But the writers before spoken of, after leaving the positive elec- 
trictity in action alone on the conductor, hold that on putting 
this to earth the electricity now follows the example of the 
negative, and in its turn is lost in the infinity of the earth’s sur- 
face—it is not recombined, but each is lost in its turn. The 
student can judge between the two opinions ; the outline of the 
circumstances is before him, and there we leave the question for 
the present, as we have to apply the foregoing account to the 
more immediate purpose of its discussion—that is to say, to the 
consideration of the existence of a current. 

In order that a current of electricity should be appreciable we 
must have at the source a constant or continuous means of sepa- 
ration of neutral electricity, or electricity in its normal or na- 
tural association with matter: in other words, an electromotive 
force, and we must, of course, have also the means of recombina- 
tion, Electricity in action under these circumstances is called 
“dynamic” or manifesting power. Now, say that we have a 
source at which electricity is produced, and that a complete 

cireuit be formed from one side of the source round 
the other. If source were, so to 
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and disappear simultaneously; but if the source were con- 
tinuousthere would beaconstant succession of decomposition and re- 
combination of electricity, and, in fact, a current of electricity would 
be in existence, this effect being due to constant electromotive force. 

The fact that the constant reiteration of a separation and re- 
combination of electricity amounts to a continuous current may 
be illustrated by analogy, It may be likened to our experience 
of a trial that every boy has often made for himself. If a stick 
that has one end lighted be whirled round and round in the air, 
the continual passing and repassing of the lighted point before 
the eyes gives the idea of.an unbroken ring of fire, because the 
impression made by the light on the retina of the eye has not 
time to pass away before the next appearance, which renews the 
impression ; the result is that which is so f jar tous. We 
must not, however, carry this analogy too far. We do not mean 
to say that the electric current is an illusion in the same sense 
that we are to regard the ring of fire—the idea is merely a sug- 
gestive one; and even supposing we could authoritatively 
analyse an electric current so completely as to leave nothing 
conjectural about it, we should not attempt the task at this point. 

We suggest the following by way of illustrating the passage of 
a current of electricity through a conductor. It is not entirely 
our own, but follows the reasoning of a French writer who in 
many respects deserves praise for his treatment of our subject :— 

We suppose a seat of decomposition of electricity in its normal 
orneuttal state—the seat of an electromotiveforce. Thisspotisona 
surfaceof conducting medium, the linedrawn through A B, Fig. 47. 
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a,b, c,d, &¢., represent the atoms of electricity existing in ©, D, E 
which contact with A, B, separates into + and — and the outer ring 
shows the recombination into neutral electricity, the space at the bottom 
eft blank to illustrate the idea of the + and — “ left over” from the 
ast atoms on each side. 

Here the electricity is separated into positive and negative 
The positive electricity is accumulated on B, and the negative 
on A, and is electricity in a static condition. If, now, a con- 
ducting medium be caused to unite A and B the state of things 
is different. Here is a means of recombination for the separated 
electricity, which can now be recombined as fast as the source 
generates or separates it. Let us suppose the conductihg 
medium D C E, Fig. 47, to be divided into sundry constituent 
atoms. Then every one of these has its own quantity of normal 
or neutral electricity up to the time of connecting the piece to 
AB. When this is done the positive electricity held at B by 
the electromotive force also acts on the atom of neutral elec- 
tricity next to it. And whatever theory we follow—whether 
that of attraction and repulsion, or that of excess and deficiency 
—the result must be expressed as meaning one and the same 
thing to our comprehension. Persons who think that electricity 
repels its own kind and attracts its opposite will say that in the 
instance before us the positive electricity of B repels the positive 
of the particle next to it, and attracts the negative—absorbing it, 
in fact ; that the positive of this atom thus left free by the re- 
pulsion acts with the same effect on the next atom to it, and 
each succeeding atom in the same way, the positive electricity 
of each in succession being left free, until, at C, we are to sup- 
pose t e last quantum of positive electricity left over, as it were, 
where we must leave it for the moment to look at the other way 
of regarding the action of the positive electricity at B. (The 
student will, of course, see that we are speaking by supposition. 
Not that we could possibly trace the course of any such action, 
nor that the attractions or repulsions spoken of are to be re- 
garded as distinct and separate parts of an operation which can 
be pieced together. What we aré now describing is a supposed 
action, which could only exist as a whole—the divisions, and 
particularly the instance in which C is named as a limiting 
point, are imaginary—as also is the division of electricity into 
atoms, as if we intended the idea of a certain limited quantity, 
or that some portion of each could be kept separate, “in wait- 
ing,” as it were, at any point in a completed circuit. As we re- 
marked once before, we can only describe an unknown thing or 
action by something which we do know, but the application is not 
to be taken as an exact interpretation, only an attempt to afford it.) 

We have now to see what we suppvse will take place if we 
reject the explanation of repulsion just given, and try to explain 
the action by the simple theory of ++ and — (plus and minus), 
or excess and deficiency of normal quantity of electricity. 

We are supposing the positive electricity static or accumulated 
on B affected by the new condition resulting from the junction 
of the conducting piece D C E, Fig. 47. This positive electricity 
is in fact an excess of the natural or proper quantity that B 
ought to possess. The first atom or quantum of normal 
electricity on D C E coming into contact with B is affected by 
the electromotive force which it shares with it, and the separa- 
tion of its normal equilibrium follows, the excess at B coming to 
strike a balance with just so much of the electricity of this 
atom as will amount to equilibrium for it; the residue, or 
overplus, which of course is equal to the overplus which was 
existent on B, goes on to 
combine with part of the 
next atom, and so on as 
far as C, a certain excess 
always remaining, which 
is, in fact, positive elec- 
tricity, as we found re- 
maining over when dis- 
cussing the action by the 
other theory — namely, 
that of attraction and 
repulsion. This view may 
be more plainly under- 
stood by applying figures 
for imagi quantities 
of el se Fig. 48. 
The part B has more than 
its normal proportion of 
electricity ; we call this 
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atoms of electricity in equilibrium—that is, until the com- 
munication with B is effected—their value is 4 each. When 
the junction takes place 2 of their number in each atom is 
absorbed, as it were, by the superabundant electricity on B, 
which for each atom must be also 2, and thus 4, the normal 
quantity, is made up, leaving 2 over to take up 2 out of the next 
atom, and so on till there is 2 left ; in other words, a positive 
quantity or positive electricity left over at ¢, as above stated. 

Now, commencing on the other side at A, Figs. 47, 48, let the 
same ideas be presented for the negative electricity there, and, 
following the same course, the result will be a negative quantity 
left over at C, which, with the positive of the other side from B, 
completes the round, either recombination by attraction or by 
the natural tendency to equilibrium. We may sum this up as 
equivalent to the passage of a positive current from B, and a 
negative current from A, uniting at C, and recombination being 
effected, the conductor A B C would be neutral, or all would be 
in its natural state. 

Though the conducting piece DC E has been supposed to 
consist of many atoms, and we have many positive quantities 
successively left over on one side, and many negative quantities 
on the other, until C is reached, yet it is the same as if there 
were but one atom of positive electricity from B combining at 
C, with but one negative from A. The object was to show how 
the separated electricities respectively on A and B were recom- 
bined. If the electromotive force conti is] intained this 
action a current of electricity would be the result, that is, a 
succession of the supposed positive and negative currents 
illustrated in our remarks, the flow of acurrent of positive and 
one of negative electricity meeting each other. But while this 
twofold current is defined as consisting of a positive and a 
negative current we must perfectly understand that one cannot 
exist without the other, and any description that might be 
devised can only represent the fact in an indefinite manner. 
Being actually unlike anything we have knowledge of, we can 
only approximate to the reality, and the remarks which we urged 
on the student us to the electric current being singular may be 
recalled here, the true current being the positive current, as in 
Fig. 47, thatfrom B to C. Yet we are not to consider C as a 
limiting point. We should say of the current that it passed 
from B to A, because a negative current from A to U is equiva- 
lent toa positive current in the opposite direction, as we shall 
see by following the course of action from B round to A, instead 
of from B only to C, and then from Ato C. Remembering the 
meaning of the terms positive and negative, and particularly 
what a negative fact, or number, or event implies, the student 
may arrive at an appreciation of the matter which may satisfy 
him, though he may be unable to give a definite explanation. 

We must now return to the elements offthe voltaic cell, which 
may be regarded as the seat of electromotive force, that is, taking 
the cell itself to represent comprehensively that which is actually 
due to the action of its constituent items or active principles. 
We have to explain what that tendency to the promotion of 
chemical decomposition is, which by its excess in one element 
over the other determines the activity of the electromotive force 
for the pair. First, we say briefly, this tendency or quality is 
ajiinity for oxygen. 

The introduction of these two expressions opens up a subject 
which would lead us very much further than our space permits 
if we were not to confine our remarks within the narrowest 
bounds. We have made a few observations in relation to 
chemistry as the study of principles underlying all physical 
sciences, and must stay at this point to give such elementary 
explanations as necessarily pertain to our immediate subject. 

Oxygen, 80 called, an invisible gas, is one of the elements (na- 
tural substances that cannot be decomposed) emphatically most 
important in its bearing on the essentials of human and all orga- 
nised life. It is more widely diffused than any other natural 
body, being estimated to amount to one-half the earth and more 
than half of living plants and animals ; moreover, animal life 
is dependent on it as utterly indispensable for respiration. It is, as 
stated, a gas ; that is, when uncombined. All chemical compounds, 
orsubstanceswhich are composed of elementary bodies inchemical 
unison, are maintained as such by chemical ajinity. We must 
distinguish between a chemical compound and a mechanical mix- 
ture. In a chemical compound the elements are held in an 
| absorbing union which blends them together in such a way that 
the individuality of each is lost—by their afinity for each other 
| they combine to form a new and distinct body. Iya mecha- 
| nical mixture the bodies may be said to blend, but the mixture 
is only the sum of the separate substances as regards the pro- 
| perties, such as a watch, which contains many different kinds 
of bodies, but their natures are separate. Water is a chemical 
compound, being composed of oxyyen and hydrogen, both gases, 
| which combine a new compound totally different from éither. 

An illustration of this difference is given in a work on che- 
|mistry by G. Wilson, which book we recommend as a good 
|} elementary treatise. If we call one element of a mechanical 
{mixture A, and the other B, the mixture itself is merely 
A+B. But when A and B represent the elements of a chemical 
| compound, although we can by experiment ascertain their pre- 
sence in it, we lose all trace of their separate existence, and a 
totally new compound is formed, which we may call C, but not 
A + B, or AB either. 

A finity, then, is a tendency to a subjection to a powerful tie 
which compels the separate elements to remain in combination. 
It includes attraction in its meaning, but is something more. 
Oxygen is capable of combining with every other elementary 
body. Some combine with it with great facility, and others 
with less, according to their afinity for it (and its affinity for 
them) ; the compound formed is called an oxide. 

The origin of the word oxygen is due to an old idea—now 
known to be erroneous—that it was the cause or producer of all 
acids ; thus arose the name of “acid producer,” oxyyen, from 
two Greek words. There are several acids, however, in which no 
oxygen exists, but the name remains. 

In all cases in which oxygen combines with other elements, 
heat,is given out, and in its decomposition from the fluid in the 
battery cell and its combination with the metal, electricity is 
also evolved. The clements are arranged in a list according to 
their affinity for oxygen, as before hinted, with relation to the 
production of electricity. We would mention here that the 
affinity is estimated for ordinary temperatures ; many of the 
elements vary in their affinity for oxygen at different tempera- 
tures. In this list the elements which (at ordinary tempera- 
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those which have less. In Ferguson’s “ Electricity ” is a list of 
this kind, containing the principal elementary su ces COn- 
cerned with the battery cell. Th The direction of the arrow shows 
the order of the affinity; they are thus electo-positive or electro- 
negative only according to their relation to each other. 

is the electro-negative in this arrangement, and each element is 
clectro-negative to that preceding it. But we must particularly 
notice that this list is only correct for instances in which the 
elements are immersed in dilute acids. In certain cases in which 
other kinds of liquids are used as electrolytes the order of some 
of these elements, would have to be reversed. The above arrange- 
ment, however, may safely be followed for all ordinary combi- 
nations, 

We are not at present going further in the consideration of 
the chemical principles of the battery, our object just now being 
the laws of the electric current. The student will now under- 
stand how an electromotive force is originated ; taking zinc and 
copper as the element in the cell, the zinc has affinity for the 
oxygen of the liquid, and so also has the copper, but the first 
has greater, is electro-positive to the second, and the effective 
electromotive force which results is the balance of these affinities. 
We must now remark upon the office of the elements—the special 
purpose which each of the plates serves, the constitution and 
detail of the battery, the chemical action, choice of chemical 
ingredients, constancy of the battery and its various forms—all 
these are postponed for the moment. 

It is customary among writers on voltaic-electricity, in their 
explanations of the battery, to assume, as a type or general ex- 
ample of the plates of the cell, that zinc and copper are, as it 
were, the only suitable metals. When discussing the office of 
the elements in a cell they speak of them as the “zine ele- 
ment,” “zine plate,” “copper plate,” and so on. We must, 
therefore, remind our readers that the only strictly applicable 
term is that spoken of by us above. We only employ the ex- 
pressions “zine,” “copper,” &c., when speaking of these ele- 
ments in a cell for particular cases. When considering the 
plates generally, we only know them as positive and negative ele 
ments. 'The custom—which we regret to see maintained in the 
latest work on the subject—is not good in principle, and, unfor- 
tunately, we are obliged to point it out to the student that 
he may not misinterpret the true cause when the works in ques- 
tion come before him. ‘These authors would substitute the 
terms “zinc” and “copper” for ‘‘ positive” and “ negative,” 
even in cases where perhaps neither metal waa used in the cell. 
They have generalised the expressions. 

To proceed. Although, according to their affinity for oxygen, 
there is a disturbance of electrical equilibrium at the surface of 
each element, yet as the effective current results from the supe- 
riority in this respect of the positive over the negative element, 
we speak of it as proceeding from the positive. The electrolyte 
in which they are immersed is a partial conductor (we will ex- 
plain the name by and by) and the negative element is regarded 
as a collecting or conducting medium. In this way the current 
is said to start from the positive element to the negative in the 
cell, We must remember that, until a conducting path is pro- 
vided between the terminations of the plates outside of the cell, 
there is no current (there is no complete circuit), but when this 
is done—when the circuit is closed—the current has its course ; 
and by the continued decomposition and recombination of elec- 
tricity, as illustrated above, an electromotive force exists which 
we may call the essence or spirit representing the battery power. 
The poles are taken to be the terminations of the plates. (See 
our remarks in No. X. ou battery poles. The positive is always 
that from which the current es, Now we must consider the 
current here in a twofold respect —aithin the battery and with- 
out. By dividing it distinctly in our minds we shall avoid the 
confusion which is otherwise likely to arise as to the use of the 
positive and negative terms. ‘The fact, as generally set 
forth, is that the positive plate is the negative pole, and 
the negative plate is the positive pole. The current within, 
the cell starts from the positive element (or plate) pass- 
ing to the negative element, but outside the cell, the 
starting point being the pole of the negative element, it passes, 
as it were, back again. Thus it leaves the positive pole, which is 
the termination of the negative element, and passes to the nega- 
tive pole, which is the termination of the positive element. By 
remembering the twofold course of the current we can always 
prevent confusing the poles with the elements. 
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The whole circuit is from the positive element inside the cell 
to the negative element, also inside ; then from the positive pole 
outside round the conducting path to the negative pole, also 
outside, and directly connected with the positive element within. 

(Fig. 50. 

We an now sum up the foregoing explanations, and then 
enter on the laws of the current, as to its measurement, resist- 
ance, &e. 

Electric ity is separated from the matter with which it is natu- 
rally associated by the force of chemical decomposition in the 
voltaic cell. The affinity of the positive element for oxygen 
causes the separation of the latter from the liquid in which 
the former is placed, for the purpose of combining with 
it, in preference to remaining in its previously existing rela- 
tionship. This phenomenon is attended by the evolution 
of electricity at the surface of junction of the element 
and the electrolyte—the position and negative poles or 
terminations of the plates are the two opposing 
on which electricity is accumulated, having been conducted from 
one element to the other by the electrolyte. (See No. III.) 
But on the completion of the circuit, by connecting the poles 
outside the cell by a conducting pathway, a means for recombi- 
nation is afforded, and the separated electricity is thus recom- 
bined; and by the conditions necessary to the existence of an 
electromotive force, namely, this means of recombination and 
the maintenance of a constant source of separation, an electric | 
current, named the voltaic current, is obtained. It is by the 
known properties belonging to this current that we are able to 
measure its power—the estimate depending on surrounding 
conditions—the government of the electromotive force, and the 


resistance which it encounters. 
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1660. Jom WaTsox ,ORMISTON, Shotts, N.B., “Pig iron adapted for the 


7 heey ke 
a panied’ SToREY Croupace, co, N.B., “‘ Enabling ordnance to 
ress. ae —~_ gt Batley Carr, “‘ Looms for weaving woollen fabrics, 


&v.”—9th May, 1873. 
1701. aca t Maguire, Dawson-street, Dublin, “ Water 





1704. CHARLES P~ eal Frratu, Heckmondwike, “ Finishing silks, plush, 





and vel 
1711. Howrer , alt Mourpocn, Staple-inn, London, ‘‘Opera' 
cardings of wool, &.”. A communication from Emile Bede —10th — 
1714. Witiras Rosert Lake, & tton- buildi London, “ Packing 
or baling cotton.”—A yor nee me oe from James A. Drake.—10th May, 
1873. 
1727. Groncr Dublin, “ Converting 
“rect eo yy oy vice versd.—12th May, | 


+h ‘teri lad 





187: 

1735. Caantes Dewron Ap 
Lon “Working brak Laee5 and on signals on railway 
= ae communication from George Westing- 

18e, 

1743. EDWARD R.. -» - Swarsson and Grorce Haypock, Preston, 

machines called Slashers.” 


3 
1748. Guonon ¢ Gonpon Pickin, Kingsland, London, and Witt1am Hor- 
Kins, Islington, London, “ "Steam cylinders, &c.”—13th May, 1873. 





753. ATWoop HUNTINGTON, San Francisco, California, U.S., 
“Steam boilers and furnaces.” 

1770. Witt1am Rosert Lake, Southampton-buildi London, “ Facili- 
tat t of tracti nyi "—A communication from 





William Sprague. 

1781. JosepH Anmytace Wape and Joun Cuerry, Hornsea, “ Pressing 
clay to form tiles, &c.”—15th May, 1873. 

1787. Ropert Haprie.p, Sheffield, “* Fixing and setting wheels truly 
upon their axles and shafts, &c.” 

1793. Steruen Barser Hewert, Marlborough, ‘‘ Rotary or reversing fire- 
grates.”—16th May, 1873. 

1815. GrorcE Wasuixcton Scottay, East Eleventh-street, New York, 

ba, animal meat, ee.”—19th Muy, 1873. % 
1827. Henry Apams, Finsbury-place South, London, “ Revolving pistols. 


—20th May, 1873. 
having an hahaha in any one of such applications 
should eave particulars in writing of their objections to such ap — 
ome missioners of Patents, within fourteen 
te. 
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caalen tending Mr Be Bonnet W em - od a Patent-oftice South 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and aveneet | pes those published by 
the authority of the Commissioners of P 








Class 1.—PRIME MOVEBS. 
ees Fized Steam and other Engines, om, Wind, and 
ater Millis, Gearing, Boilers, Fittings, dc. 
3341. T. W. govtinn London, “ Indicating the height of water in steam 
boilers.” —Dated 11th November, 1872. 

A method of indicating when the water in a steam boiler has fallen 
below a certain height by the use of a vessel, connected with the boiler 
by flexible tubes, w! sounds a steam whistle, being full of water when 
the water in the boiler is at its proper height, and empty when it sinks 
below it, so that in the latter case a spring or a counter weight, acting on 
the vessel, raises it into the position to sound the whistle. 

o_) &, ALLEY Sawn, “* Obtaining motive power from liquids.” —Dated 11th 


a. one Fw the casing has formed within it a segmental annular 
chamber, in which there reciprocates a duplex segmental plunger, con- 
nected with the main centre bya radial arm attached t to its middie. ‘With 
the reciprocation of the deen ph r flexible A Ty alternately 
turned inside out and back again, and serve as . Two duplex 
disc valves are use to cause the liquid to flow cnemnabely into and out of 
the measuring spaces, each valve in a small recess communica’ 
with tho sneenation & space, and the inlet and outlet openings —_ to 
each other. The two valves are on rods which are jointed to two parallel 
levers, so that when one valve closes its inlet its outlet is open, whilst 
the inlet of the other valve is open and the corresponding outlet closed. 
The valves are reversed by the action on one of the levers of a tumblip 
weight or spring turned over to each side alternately by the radial arm 
the plunger. Rubber — = as rolling Bermade t may be substituted 
for the flexible bags, or th 3 nee ie to work oe 
stuff: mF ay oy he cael , each 
rubber ring is to be made of RAN he 
the ——s rent lengths of trave! al on ie plungers may be made 
culany Son wong comet + aul thene, saghectsls sony 

he when wor es ; and these ma‘ may 
used in some cases for making th e chambers 

a . Hasson, Hali “ Steam ."—Dated 11th November, 1872. 

The invention relates nd high and low pressure steam 

— cede in the employment of two - Santee, whereby 
a a, = a7 2 a= > a 
ure than A A: yp AD thods now 
ven to it in the first qupubecter is 
ee ey ae , and any want of heat in it as it 


the steam in the boiler. 
oe tee bp ne wonaiite te oilanee 
action 


an automatic ee to control 
the of the cut-off valve rf anyptog at the back of the ordinary 
slide valve of an engine. 


3359. G. 8. Hare and C. Stuart, Hull, Yorkshire, “ and plugging 
the tubes of steam boilers.”— Dated 12th November, 1 
This inven relates to the form and construction ~ + a plug or serps 
for the ends of the tubes of steam boilers. The Soveer “Fr - bef 





or cylinders. 


b= ad enone @ much 
adopted, whilst ch higher of heat 


in two parts, and of such internal arrangement as to unite Se ies int into 
one as facilitating its introduction into the tubes. By means of 
a stud two parts are made to w themselves iuto the end of the 


pape and by means of a nut and w 


er a water and steam-tight tube 
; the nut also 


. protects the stud from the action of the flame or 
re. 
ome, 5, Sonune, Staffordshire, “ Boiler fittings.”—Dated 12th November, 
Pe ge pe valve, the seat cf sited to the exteeme re ee \~ 
coc! a water 
the aformal, or other suftable cocks or ‘valves ana having three 
two in order to ensure 
pp tt LE SATE FOE 


3373, H. E. Towxx, London, “ Fluid motors.”—A communication.—Dated 
13th November, 1872 








Chancery-lane, | 


the scum on the surface of the water, or for getting rid of sediment or 
salt, oras a ‘octeam or hydraulic valve in cases where a large and sudden 
uired. 


opening is req' 
“* Engine governors.” —Dated 15th November’ 


3403. < M. Roperts, Bath, 
1 
The invention consists, First, in so constructing rnors or apparatus 
connected with prem | that a moderate in the supply of 
steam to an engine shall be permitted within certain limits of the engine 
name and that immediately the highest limit is exceeded the governor 
or the apparatus shall then suddenly shut off the whole or any desired 
t-~ of such supply. And, Secondly, in an improved form of governor 
of a tube driven by the engine, —s vanes fixed thereon 
which are deflected in accordance to speed of the engine, and act 
upon the throttle or other valve. 
3404, J. C. Mewnurx, London, “ Purifying boiler feed-water.”—A com- 
munication.— Dated 1 wen Hey nmap be 
The object of this in the calcareous or other salts 
from the water before its cevoheetien into the boilers. The apparatus is 
constructed so as to give to the water a high temperature by means of 
superheated steam or steam from the builers ; to allow long cuntact 
with great alteration of surfaces between this steam and the water, and 
to let the water remain a sufficient length of time in the apparatus. The 
—— consists of two supe’ vessels ; the feed water enters the 
of the upper vessel, passes 1. - a perforated plate and then 
fal s in drops upon a series of openwork discs, trays, or other devices so 
arranged as to impede the descent of the water through the said upper 
vessel. Steam enters this upper vessel from the boiler and heats the 
water as the latter descends, and as the salts contained in water will 
precipitate at a tem ture of about 305 deg. these salts becume deposited 
jaa upon the d or trays and the rest falls to the bottom of the 
lower vessel, into which the water after finding its way 
through the upper vessel. The lower vessel communicates at its upper 
part with the boiler into which the water in a purified state will flow. 
3409. D. StanLev, Monchester, “‘ Obtaining and employing motive power.”— 
Dated 15th November, 1872. 

The object of this invention is to obtain motive power by the employ- 
ment of a water-wheel or turbine to actuate air pumps for compressing 
air into a vessel or accumulator, so as to store up or accumulate the 
power thereby obtained, whence it can be conveyed by main and branch 
pipes to any distance where it may be required to apply the power, and 
then utilised for giving motion to compressed air engines for driving any 
kinds of machinery. 

3436. J. Wetn, Liverpool, ‘‘ Apparatus to be used as a safely valve.”—Dated 
18th November, 1872. 

In one modification of the improved apparatus there are three vertical 
tubes in communication with each other at the bottom, and hereinafter 
termed respectively the reservoir tube, the valve tube, and the return 
tube. The —— of the valve tube is en) , and the upper part 
page or dips down into it, whilst the top o! the enlargement has a 

communicating with it to admit steam or other fiuid, 
- » Pibrectiy from a boiler, or, as is preferred, from a proportional 
reducing valve in connection with a boiler. The top of the valve tube 
projects up into what may be termed an outlet and return_ vessel, 
and the bottom of which communicates with the return tube. The tup 
of the reservoir tube communicates with the bottom of a vessel acting as 
areservoir. Mercury is put into the reservoir, and fills all three tubes 
when the steam or fluid admitted to the enlargement of the valve tube is 
not of a greater than atmospheric pressure, but as the pressure 
increases it depresses the mercury in the enlargement until the 
bottom end of the dipping tube is uncovered, and the steam or fluid 
then escapes. 
1753. F. A. Huntixctox, San Francisco, 

Ma 

This Rote consists in the arrangement of a steam boiler within 
water containing and steam generating walls, the chambers between 
which communicate with the water and steam chambers of the steam 
boiler, whereby a very large amount of water beating surface is presented 
to the fire. The invention also consists in employing as the furnace flue 
bed a feed-water heating chamber. 





U.S., “* Steam boilers.”—Dated 14th 





Class 2,-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma - 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


3357. P. Brimevow, Accrington, Lancashire, and 8S, SuTuenst, Bank-lane, 
on, Rai lway coupling mechanism.”— Dated llth November , 


This invention refers to coupling the coupling ae as at present used 
without going between the effected by means of 
es operating on levers and arms which 4. “en the coupling links 
so as to couple and uncouple the same as may be required. 
3358. J. PINKERTON, Blackfaulds, Lanarkshire, N.B., “* Signalling on rail- 
ways.” — Dated 12th November, 1872. 

The feature of novelty which constitutes this invention is the genera 
arrangement and cunstruction of apparatus for enabling a passing engine 
to actuate the signals, and also for retarding a following or succeeding 
engine by self-acting means. 

3385. R. S. Tayior, London, “‘ Ships."—A communication.—Dated 13th 
November, 1872. 

The improved construction of vessel which forms the subject of the 
present invention may be described as a triple steamer, formed of a vessel 
cut into longitudinal sections with spaces between them, but which 
are eng ay! united or braced together by strong girders. The 
engines, boilers, furnaces, and coal bunkers are placed in the centre, and 
the paddle whauis in the spaces between the centre and outer sections. 
8387. J. H. Jonnson, London, “ Ships.”—A Zommunication.— Dated 18th 

November, 1872 

This invention relates to a peculiar base for a new form for the hulls of 
vessels, whereby greater safety, handiness, and ease of motion with 
greater speed in proportion to the power or displacement in vessels of all 
sizes are obtained. The new base is horizontal and vertical section to 
the load line for the improved form of hulls of vessels embraces an 
infinitely acute ~~ triangled at the one end of the figure, changing 
gradually into an infinitely obtuse angled triangle at the other end, the 
midships section forming a right angled triangle. The result is more 





equal buoyan phe ek, the length obtained by the large vertical dis- 
placement uf the acute angled triangles on the one side of the middle 
(namely, towards the fore part of the vessel), and the large horizontal 
gy of the obtuse angled triangles on the other side of the 
middle, or after part of the vessel. A diminished resistance is alsu 
obtained on account of the small area uf the greatest immersed transverse 
section or right angled triangle, whose 3 is but half the extreme 
beam and the clean entry, and run due to ee increase of beam 
and decrease of draught, so that di t of the 
water are proportion: throughout the 4 “The application of the 
base in practice will vary according to the purpose of t ape vessel to the 
speed, cargo, capacity, Fy draught, length, beam, and sea-going 
qualities, required and may consequently be lengthened, shortened, 
curved, or broken ina any of its lines. 

3394. T. Wut, Portsmouth, “ Construction of ships and vessels, and also 
in the construction of "railway and other carriages."—Dated lth 
November, 1872. 

This provisional specification describes floating a saloon or cabin inside 
the ship ; and other arrangements. 


8396. H. Scuitppenc, London, “ Velocipedes.”—Dated 14th November, 1872 





Instead of —— the feet for pelling the vehicle it is proposed to 
apply the weight the body of the a der to that purpose. 
$406. E. D. Huanes, London, “ Weighing ~ ' on of wagons, dc.” —A 
.— Dated 15th November, 1 


communication 
me. -- a of this invention is e enable th the + ight of the contents or 
each wagon or vehicle to be ithout the necessity of 
he a weighbridge or machine, by on the Sie or flexion of the 
to be ew indicating fingers or Sc hands in front of properly divided 


8419. T. 3 8 Smitn, London, “‘ Facilitating the stoppage of carriages.” —A 
communication.— Dated 16th November, 1872. 





| aes Sareea a of metal, the 


3429. D. Cocxsurx, Glasgow, “‘ Barrows.”—A communication.—Dated 16th 
November, 1872. 


The feature of novelty which constitutes this invention is the construc- 
framing being composed of metal 


flanged lower roll of small eter, and two flan; de rolls 
situated vely on opposite sides of the The mandril 
carries a fl or The lower roll and guide rolls 
oh of the tire to be prod bottom roll is 
cal 


be 
oe ne oT oe. ee 
ie 
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the lower and top rolls the 

guide rolls. After the mould has been ¢ the 

sli collar on the brought ite the lower roll and the 
operation of the machine being contin the tire is completed, the 
guide rolls re as the diameter of the mould in The 


1 
guide rolls may be dispensed with, and two rolls one over the other, and 
a fixed guide or su t be employed, the mould supported and 
— in an inclined position during the operation of the machine 
upon it. 
3563. J. Asupury, London, “‘ Seat fittings of railway carriages, dc.” —Dated 
2th November, 1872. ° 084 r 0 

This invention relates to a construction and arrangement of 
the seats for railway carriages and other vehicles, or for the cabins or 
saloons of steam and other ships or vessels, whereby such seats can be 
readily converted into beds or hes when required, by tu: down 
the hinged back of the seat, which is framed separately, into a ‘tal 
position, the seat and arm rests folding up underneath and out of the 
way of the back when so adjusted. The back is padded on both sides, so 
that one surface serves as the padded back of the seat and the other 
as a reclining surface or 
1787. R.€Haprietp, Shefield, “ Fixing and setting wheels upon axles and 

shafts, dc.” —Dated 16th May, 1873. 

The claims to this complete specification are, First, the construction of 
thg machine substan ly as herein described ; 5 diy, the imp’ d 
method of making wheels, axles, or shafts, substantially as described ; 
Thirdly, the use of the machine as and for the purposes hereinbefore set 
forth in combination with such improved, wheels, axles, or shafts sub- 
stantially as therein described. 








Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Dyeing, Printing, and Dressing 
Fabrics, &c. 

3353. P. Brimetow, Accrington,L ancashire, 

mechanism.” —Dated 11th November, 1872. 

These are improvements upon the patent No. 3426, 1871, and relate 
to placing a rail across the machine to support a stop motion (a centre 
working in two brackets secured to the frame). Also to an arrangement 
by which the weight of one or more of the slack rollers is removed off the 
twist when the machine is running. Also an improved stop. Improve- 
ments in the double pins, and improvements in various details oolewed 
to in the specification of his former patent above mentioned. 

3354. F. Macken, London, “ Preparing and spinning wool, dc.” —A commu- 

nication.—Dated llth November, 1872. 

The ry om of this inventionis so to prepare (by the operations of twist- 
ing and drawing out) slubbings or rovings of wool, or other fibrous sub- 
stances, that the ti pinning may be more effectually and 
uniformly carried on than by the ordinary processes, 

3369, W. RicHarpson, Oldham, Lancashire, ** Burring or cleaning, opening 

and sorting wool, &c.”— Dated 12th Novemder, 1872. 

This invention relates to improvements upon patents granted to the 
inventor, dated 13th February, 1872, No. 456, September 30th, 1868, No. 
2005, and October 5th, 1869, No. 2895, and ists in arrang ts for 
receiving and delivering the material which is thrown from the fine 
comb cylinder. 

3377. J. Lyatt, New York, U.S., “Looms for weaving.”—Dated 13th 

November, 1872. 

This is an improvement upon English patents No. 1042 of 1868, and 1578 
of 1870. Theshuttle is moved by a propeller accelerated or retarded by 
motion communicated through a belt. The shuttle runs upon a slotted 
raceway, and the propeller is below this and acts through the slot. The 
shuttle has a removable bobbin-holder and device for taking up slack 
weft thread. The take-up mechanism is adapted to gored fabrics, such 
as corsets. There is a belt contiguous to a convex surface to draw the 
fabric as woven, but it slips upon the part of the fabric that is not being 
woven ; a row of pins holds the fabric. The warps are upon reels held by 
a friction lever. To the warps a weight is hung that rises against the 
lever and lessens the friction so as to allow the warps to unwind. 


3382. E, A. Cowrer, London, “ Paper pulp.”—Dated 13th November, 1872. 

This invention relates to a method of separating the fibres of materials 
producing paper pulp and distributing them in water in a continuous 
manner by means of apparatus, which consists of a vessel wherein two 
sets of l arms are ie to revolve in opposite directions. The 
materials to be operated on are introduced with water at the one end of 
the vessel, and the fibres separated and distributed in the liquid by the 
action of the revolving arms are discharged at the other end of the vessel, 
$383. z W. Watrrenean, Leeds, “‘ Burring wool.”— Dated 13th November, 

1872. 

A burr cylinder is placed between the feeding rollers and the swift, 
and is covered with saw wire, or card clothing, or combs, or blades, as 
generally used in burring machines. Or the breast of the carding engine 
a a, be used for the same purpose suitably covered with clothing or 
combs. 

3300. B. Brown, Lancaster, “ Bolsters for the spindles of machines.”—Dated 
14th Ne , 1872. 


The inventor uses a bolster made with a flange to rest upon the surface 
of the rail and a long tube to carry the bobbin, the hole being (by pre- 
ference) bored slightly taper so as only to bear upon the spindle at the 
top. The exterior of the tube is made with a neck at top and bottom, 
and on these necks are fit#@d loose rings the external diameter of which 
is slightly in excess of that of the fixed tube, and the bobbin is bored gut 
to fit these rings so that the bobbin bears upon these rings unly and not 
upon the fixed tube. 

408. T. Marsn, Ashkton-under-Lyne, Lancashire, “‘ Lubricating cotton 
spindles.” —Dated 1oth November, 1872. 

This invention relates to lubricating the collars and footsteps used for 

supporting the spindles employed in such hii sists prin- 


“Warping or beaming 








smut machine with an artificial stone so as to hold their grinding power 
os indefinitely, or such parts may be made directly from artificial 
stone, 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and ‘House Fittings, Warming, Ventilating, &c. 
3351. T, SHurr and E. Brooks, Birmingham, “ Ei ising fuel.”—Dated 
11th November, 1872. 

The apparatus constructed according to this invention consists of a 
chamber of cast iron or fire-clay perforated on all sides with large per- 
forations, and filled with frag of limestone, uumicestone, or 
other absorbing and radiating material. The apparatus the 
middle or other part of the fire-grate, and the radiating solid then be- 
comes strongly heated, and its heat into the apartment. Much 
of the heat which yay Cy away in the current of hot air into the 
chimney is absorbed by the solid material in the apparatus and is utilised, 
and great economy of fuel results. 

3352. G. Asa, London, “‘ Stoves or fire-grates.”—Dated 11th November, 1872. 

By these improvements each feed to the stove or grate may be made 
at the top thereof, and at once conveyed to the bottom, so that smoke 
from fresh fuel is avoided, as the products of combustion must pass 
through the ignited fuel above. This is effected by so forming the grate 
= of the stove that it can be turned on a centre, removing the feed 
rom the top to the bottom as above mentioned. 

3371. a D. De Micnece, London, ‘* Portland cement.”—Dated 12th November, 
18 








This invention consists, First, in arranging the several appliances or 
apparatus necessary for the production of Portland cement in proximity, 
and the passing of the material from stage to stage automatically ; 
Secondly, in saving much of the time now occupied for the removal of 
the subsided or precipitated particles, und in drying; and, Thirdly, in 
facilitating the guiding of the crude cement by means of rolls. 

3374. R. PunsHon, London, “‘ Shovels.”—Dated 13th November, 1872. 

The shovel is adapted to feed the fresh fuel into the bottom of the fire 
(instead of at the top as usual) by its being fitted with a sliding box 
which is forced forwards into the body of burning fuel at the bottom of 
fire after the insertion of the shovel. The front of the box is hinged to 
receive the fuel, and is by preference inclined. A lever may be applied 
to the shovel in order to raise the fire by raising the fore part of the 
shovel. 

3375. A. B. Verrier, Bridport, Dorset, “ Kitchen ranges, &c.”—Dated 13th 
November, 1872. é 

This invention for improvements in stoves of various kinds consists in 
the formation of the exhaust box or chamber with the inlets and the 
outlets connected therewith for the purpose of utilising nearly the whole 
of the heat produced by the fire, And by the use of a hot-air chamber 
or exhaust box with air pipe inserted therein, for the more effectually 
sealing the communication between the chimney and the apartments or 
rooms in which the stove or fire-grate is fixed, the result being the gases 
thrown off from the coals are more effectually consumed, by causing the 
openings or outlets to be made in the back or sides of stove or other 
fire-grate, and to connect with the exhaust box or chamber at the back 
of stove fur the prevention of smoke and down draught. 

3411. W. E Newton, London, “* Stench traps.”"—A communication.— Dated 
15th November, 1872. 

This invention consists in forming a stench trap of curved or partly 
curved pipe sections, made to fill the one within the other at their ends, 
and afterwards soldered, forming joints, transversely of the trap within 
the bent portions of it. 

3426. I. Greco, Philadelphia, U.8., “ Manufacture of bricks.” —Dated 16th 
November, 1872. : 

This said invention relates more particularly to moulding bricks by 
impact, but some of the devices for carrying the said invention into effect 
may be used in machines acting upon a different principle. The said 
invention consists gencrally in a novel method of manufacturing bricks 
by first supplying the clay in the proper condition to the moulds, then 
moving the mould to a beater where it is stopped while the clay is im- 
pacted in the moulds by a succession of blows from the beaters, then 
moving the mould to the knife to size the brick, and finally ejecting 
the finished brick from the mould. 

1793. 8. B. Hewert, Marlborough, Wiltshire, “ Construction of rotary or 
reversing fire-grates, dc.” —Dated 16th May, 1873. 

This invention as anes in the complete specification and drawings 
consists in making the bottom of grate with inlet holes for 
admission of air and prevention of waste of fuel, with the other half 
of bottom a sliding door to admit fuel, and to close and remain in its 
position by Fans ; of making the top of grate removable as required, 
and also held in position by gravity ; of making the bearing bars to cause 
none or but little obstruction to domestic uses; of making the age | 
grates like ordinary grates in shape if preferred, and suitable for 
purposes for which common grates are used, and so that they can be 
directly used either as rotary or as common fixed fire-grates with either 
oped or enclosed fires ; and of making the handle by which it is turned 
round to fasten the grate when in any required position, and be useful 
for other purposes, so that the ite can be quickly turned upside down 
to clear out ashes, or put in fg then turned back and fastened by 
the handle alone, or left to burn with the fire on the bottom of grate as 


required. 





Class 6.—FIRE-ARMS.— None. 


Class '7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 
3364. H. Hitiman, \Oaken Gates, Salop, ‘‘ Sewing machines.” —Dated 12th 
November, 1872. 
These improvements are as follows :—First, for working the necdle arm 
and shuttle rod, the cam grooves and rollers, as ina Thomas machine, are 
li d with, and cams working by surface contact are employed ; 








» an 
cipally in combining a cup or recess for receiving the oil, with an pot we 
recess or chamber formed round the spindle in the solid part of the collar 
or footstep beneath the said cup. Holes are drilled through the bottom 
of the cup communicating with the recess or chamber, ath which 
latter is open to the spindle, and an annular washer of cloth or felt is laid 
in the bottom of the = to prevent dirt from cope into the recess or 
chamber with the oil, Thecups may be provided with a cover or not, as 
may be preferred. 

3155. E, Sana, Edinburgh, Mid Lothian, N.B., “‘ Spinning machinery.”— 
Dated 19th November, 1872. 

This invention relates to imp ts in the hi for spinni 
fibrous substances, and is more particularly ang a for the spinning of 
rope yarns from hemp, flax, manilla, and other long-fibred substances, 
but it is also capable of being used for cotton and other short fibres, and 
consists, First, in an arrangement of rollers, smooth, grooved, or 
criddled, around, over, or between which the twine or thread in the 
course of formation is made to pass in such a way as to be drawn forward 
while the spinning is; $s dly, in pi g the said arrangement 
of rollers on a revolving axis or throstle, ha its journals pierced to 
admit the twine or thread to the rollers, and to allow the twine or 
thread to pass away from those rollers. Thirdly, in so connecting the 
motion of the rollers with the rotary motion of the throstle as that 
the twine or thread shall receive a definite uniform twist in proportion 
to its length. The farther or escape end of the throstle axis is sted 
in the usual way with a fly and bobbin, so as that the twine or thread 
shall be wound upon the bobbin as it is formed. 

3573. C. F. Bournert, Boulevard Sebas Paris, ‘‘ Folding or winding 
up weft, dc.” —Dated 27th November, 1872. 
Up to the present time the articles alluded to are wound horizontally 
iel lines, each end being secured by an elastic or other band 
passing round the whole material, so as to keep each turn or 
roll of the material secure. The disadvantages of this system are, that 
it is difficult to unrol from the the desired quantity without 
recaution, otherwise the mate becomes twisted, and consequently 
njured, and should the piece be long it becomes en led. These 
drawbacks are obviated by win the material in a 
from a parallel winding to that of the Fig. 8, that is to 
ribbon or otherwise does not pass over the ends of the roll 
crossed in the centre ; the system is completed by fixing 
x § 


a cardboard bo: constructed, and so 
pate room, the box in just proportion 


box is epen to allow of the of 
wing out the end it unwinds systematically, 
ee ae Se 


d without possibility 
closed when the material is once placed therein, it is kept free 
injury from exposure or other causes of 
covered with being made in the top for 
the quality of the substance. 











Class 4._AGRICULTURE. 
Including Agricultwral Deiat, Reetane, Implements, Flour 
3389. B. J. B. Miuis, London, “ Cleansing grain and seeds,”—A communiea- 


tion.— Dated 14th November, 1872. 
The invention consists in lining or coating the operative parts of a 





these work the needle arm and shuttle rod one way and springs work 
them the other way ; Secondly, the spring for working the shuttle rod is 
so placed that it can be worked by hand so as when required to move the 


shuttle to the left ; the shuttle can therefore be removed or replaced on | 


the under thread, adjusted without posing any other parts of the 
machine, and without moving the work or breaking the top thread ; 
Thirdly, the tension of the top thread is regulated by a comb or a row of 
pins, the thread being led through more or less of. the teeth or pins, 
according as it is required to increase or diminish the tension ; Fourthly, 
the feed-reyulating screw is made flat sided, and a check screw takes 
against it to prevent it shifting ; ae the feed foot has two toes, one 
of: which can be detached when a binder is to be used; Sixthly, the 
bottom of the shuttle box is lower in front than at back, so that the 
shuttle keeps to the front, and is sure to take the loop ; it is alsoprevented 
jumping; Seventhly, the slot in the front of the shuttle box for the 
needle to work in is cut partly instead of entirely through the front of 
the bex. The le is thus prevented falling to the front and being 
missed by the shuttle. 

3367. H. C. Asn, London, ** Ice safes.” — Dated 12th November, 1872. 

This provisional ificati scribes making the ice well in a taper 
form, the bottom being of metal and the of non-conducting material, 
8o that there is always nearly the same surface of ice being melted. The 
cope specification describes other arrangements in connection with 
ce safes. 





3381. J. Farmer, London, ‘ Musical instruments.”—Dated 18th November, 
1872, 


The attachment of a string, wire, rod, band, or coil, capable of pro- 
ducing sound by vibration to a “free reed,” which the inventor does b 
means of a box of certain dimensions to which the reed is attached, 
o—s the reed to be worked outwards when wind is passed through 

e box. 


one, bt Laurence, Huddersfield, “‘ Knickerbockers.”—Dated 14th November, 


In constructing knickerbockers according to this said invention the 
inventor secures to the front at each knee an additional piece of fabric of 
the same or other material as that composing the body of the garment 
er stitch, braid, or embroider upon and around the edges 

1c) . 
$423. T. C. Biyru, Great Yarmouth, “ Stoves for heating apartments, dc.”— 

Dated 16th November, 1872. 
This invention relates to certain improvements in stoves or fireplaces 
whereby the heated products of combustion are more effectuall, 
in their to the chimney than heretofore, and consequently 
economy in the consum; of fuel is effected, and consists of certain 
dampers or valves and air tubes:in combination 
which cold air is caused to traverse and 
re-enter the apartment, 
“ Blastic goring boots and shoes.” — A 
November, 1872. ” 
in the manufacture of elastic 
iledestion Ketween the edger. of tre 
between the edges of two 
made elastic by the introduction of rubber between them) of 
fabricated material double, the 
of which are out of parallelism with either the warp or weft, or otherwise 
so as to allow the stitching of the fabric; this fabric so coated or filled 








ru 
rubber will return it to its 
combined are finished the process of vulcanieation, making when com. 
Plete an article of pots feet from which the gores may igi 


oes of each alternate gore, the said inter- 
mediate fabricated in the rubber serves to protect and strengthen 
the edge of the fabric. 


$427. R. B. Jackson, London, “ Racks for bottles.” —Dated 16th November, 
2. 


187: , 
The rack for holding filled bottles is constructed of a frame ha three 
vertical bars provided with hooks or projections, those on the centre bar 
to receive the necks of the bottles, and those on the outer bars to 
ve the punts of the The rack for empty bottles consists of a 
number of vertical bars connected together and provided with hooks or 
projections for entering the openings of the necks of the bottles; or 
these projections wary be placed on horizontal hoops, or on bars bent 





ito a semicircular or other suitable form. 
3440. F. J. Cuegseproven, Liverpool, “ Skate fastening.” —A 
tion.— Dated 18th November, 1872 


The feature of novelty which constitutes this invention consists in 
arranging a skate fastening, so that it may be adjusted to different 
sized ts without any = or wrench, and can be firmly secured to the 
boots by a single motion. It consists in turning up the heel plate of the 
skate, and fitting some with projections, which take into the front of the 
heel of the boot, A second plate is fitted on the top of the heel plate, 

to hold the back of the heel. This second plate works in 
e top of the heel plate, and is adjusted by a lever pivoted 
to the skate iron. This lever has teeth which take into teeth on the 
underside of the ag tee plate, and thereby adjusts it. The sole of 
the boot is secured to the skate iron by side clamps, which are adjustel 
by means of an upper plate and screw, and both front and back gear can 
be worked without key or wrench. 


Class 8.—_CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fue! 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smeltiny 
Glass, Pottery, Cement, Paint, Manures, é&c. 

3350. H. H. Murpocu, London, “ Tanning hides and skins.”"—A communi- 

cation.—Dated 11th November, 1872. 
This invention consists of a mode of tanning skins whereby acids are 

dispensed with, and the tanning is effected more quickly than hitherto. 
A quantity’vf tan or other tanning substance is boiled in water so as to 
extract the essence. The residuum and foreign matters are then sepa- 
rated from the decoction by decantation or otherwise. Cold water may 
be added to this decoction in order to regulate its strength according to 
the thickness and nature of the skins to be tanned. ‘The decoction is 
allowed to ceol, and is run into tanks into which the skins to be tanned 
are put, The skins should be turned frequently during the immersion. 


3355. H. ¥. D. Scorr, Baling, Middlesex, ‘‘ Sewage apparatus.”—Dated 11th 
November, 1872. 

This apparatus consists of a drying floor of corrugated or indented 
form, but with the elevations on the upper side so sloped as not to allow 
of permanent lodgments of matter upon them. In the hollows on the 
upper side archimedean screws are kept in rotation, and by so doing they 
constantly thrust forward the material to be dried. 

3356. J. A. Mannina, London, “‘ Treatment of human fecal matters.” —Dated 
11th November, 1872. 

This invention consists, First, of a mode of assisting heating the tank 
employed for evaporating fwcal matters described in the specification of 
the patent No. 2269, 1869, by utilising for that purpose the mixture of 
carburetted hydrogen gas and air evolved during the process of evapora- 
tion; Secondly, in introducing steam into the evaporating chamber 
through the shaft of the agitator, which is made hollow and is perforated 
on its underside for that purpose ; Thirdly, of an improved arrangement 
of water closet, whereby the fweal matters are discharged into a separate 
vessel in lieu of into the sewer, the water employed for flushing the 
closet being alone discharged into the sewer. 

a, bg Wison, London, ‘‘ Manufacture of gas.”—Dated 11th Novem- 
ber, 1872. 

This invention has reference to improvements in furnaces, and is base 
upon a method of construction for which letters patent, No. 717, dated 
March 17, 1871, were granted. The invention consists in forming 
additional flues by means of an annular box made of cast iron, the shape 
and size of the furnace, and is built into the brickwork thereof, the top of 
the box serving as an inclined dead plate. Water isfadmitted to a certain 
height in the box, and the space above the water to the underside of the 
dead plate is constituted into a flue. The air is admitted from the front, 
travels along the flue, absorbs moisture, and in the course of its passage 
abstracts the heat from the brickwork, thuskeeping it cool, and preventing 
its destruction. Instead of the foregoing the dead plate may have cast on 
to it two vertical flanges, one of which is made to dip into the water in 
the ash-pan, while the other rests on the brickwork of the ash pit. By 
these means two parallel flues are formed for the purpose previously set 
forth. The furnace bars are each made of wrought or cast iron plate, 
rivetted together with distant pieces between, so as to afford greater air 
space in a given area. 

3362. L. Banks, Kingston-on-Hull, ‘‘ Composition of fuel.”—Dated 12th 
November, 1872. 

The invention relates to the combination of the following matters :— 
First, the refuse which accumulates round the mouth of cval pits. 
Secondly, small coal ; Thirdly, turf, peat, or such like matter ; Fourthly, 
mineral pitch; Fifthly, coal tar; Sixthly, the scum or refuse from 
cotton seed after obtaining oil cake therefrom. The coal tar and the 
mineral pitch are pre by being mixed whilst hot and after being 
boiled in the ordinary manner in equal proportions, the two are then 
run together; before us, they are re-boiled and mixed with the other 
ingredients beforenamed. The whole are then compressed together by 
steam power or otherwise and the composition is then ready for use. 

3378. F. N. Tarcet, Colyton, Devonshire, ‘‘ Preserving food,”"—Dated 13th 
November, 1872. 

The object of this invention is to preserve food in the fresh or uncooked 
state. A vacuum is produced in the vessels containing the food, and the 
vessels are then hermetically closed to prevent the return of air. in 
carrying out the invention, after the air has been extracted, melted lard 
or grease is run into the top of the vessels, and the tnlets are then closed. 
In cach vessel a layer of charcoal, which may be mixed with antiseptic 
salts, is placed upon a sheet of tin situated above the food, the object of 
the charcoal being to absorb any gases which may be given off in course 
of time. The invention comprises suitable apparatus for carrying out 
the above process of preservation. 

3305. G. CLARKE, Middlesex, ‘‘ Preserving animal and vegetable articles of 
Jood.”—Dated 14th November, 1872. 

The features of novelty in the said invention consist in: 1st—The 
mechanical appliances for the generation of steam and for regulating and 
controlling its application in and upon vessels in which meat and other 
articles of food are preserved, such appliances being, namely: A false 
bottom inside the aforesaid preserving vessel and a steam valve apparatus 
pws — = aperture 4 the cover of — om (the — 

mM. ay Cc ve apparatus) being constructed, placed, fasten an 
applied in the manner net in the provisi ~ ificati the 
said invention. 2nd—The generation of steam under a false bottom in a 
food-preserving vessel by the application of heat to the bottom and lower 
part of the vessel. %rd—The g tion and application of steam inside 
the aforesaid vessel at a higher temperature than 212 deg. Fah., for the 
purpose of expelling air from such vessel and its contents by the action 
and under the control of a steam valve which regulates the pressure. 
4th—The it described in the aforesaid provisional specification 
whereby the air being expelled from the aforesaid preserving vessel a 
vacuum is opm in the said vessel. 5th—The arrangement also de- 
scribed in the said provisional specificati hereby any suitable liquid 
may be introduced into thé aforesaid vessel to fill any vacuum formed 
therein. 6th—The mode of closing and sealing the aperture in the cover 
of any food-preserving vessel with a stopper as in the manner described 
in the said provisional specification. 


7 Preston, Lancashire, ‘‘ Nightsoil, dc.” —Dated 15th Noven- 











5 L 
For the purpose of fixing the ammonia contained in nightsoil, sewage, 
or other refuse matter wu as manure, or otherwise, ont ys same 
time solidifying the said nightsoil, sewage, or other refuse matter, so as 
to render it in a convenient state for transport and i diate use, the 
patentee mixes with it a proportionate quantity of sulphate of lime, 
commonly called gypsum or plaster of paris, 
om. Z Baciey, Birmingham, “ Improved varnish.” —Dated 16th November, 


This new or improved varnish has the following composition :—40 lb. 
of —— 10 lb. of copal gum, 3 Ib. of kowrie gum, 84 1b. of common 
resin, 201b. of superfine resin, 161b. of chloride of sodium, 61 Jb. of oil of 
turpentine, 51 1b. of resin s; 570 Ib. of benzoline. In .ixing and in- 
and the chloride of sodium are first 





in 

strained to complete its manufacture. varnish hardens very 

rapidly, and is useful for varnishing metallic articles to t 
or co bes also may be apotied to non-enctalile articles and 

to various other purposes. 
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6422. J. H. Joumos, Senden, “ Frecsing apparatus.”—A communication. 
enti to @ construction and arrangement of 


Ree oe ens eee working intermittently, and based 
upon the affinity of gas for a auld. said apparatus is capable of 
being consteisted an Sag Senge ene, haa its parts jonted so as 


gaseous liquid, which is heated by the steam generated in the boiler. A 
gas ee or liquifyi: ort or liquified gis receiver, a series of 
coils for conveying the liquified gas through a non-freezing liquid in a 
a erg | vessel, and a peculiar form of cock, worked by a worm and worm 
wheel, for distributing the liquified gas to the coils. 





Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
ag: . Bem RNs, Boston, U.S., “Electric telegraphs.” —Dated 11th Novem- 
, 1872. 


These improvements consist, First, in certain improved modes of 
constructing the electro-magnets for receiving instruments, by means of 
which the effect of the outgoing electric currents upon the armature of the 
said ay eee ep or magnets are more perfectly neutralised ; Secondly, 
in an improved arrang t of the rheostats or artificial resistances in 
combination with the circuit breaker, by means of which the resistance 
opposed to the battery at each station is always —- the same 
whatever may be the position of the apparatns at the opposite station ; 
Thirdly, in an ey mode of constructing and oa the circuit 
breaker or key which transmits the electric currents upon the main line; 
Fourthly, in the application of a ‘‘ cond ” or other equivalent device 
to the apparatus, by means of which the effect of static induction in 
operating either land lines or submarine cable is neutralised or com- 

msated for; Fifthly, in the manner of placing a relay or other receiving 

nstrument in the circuit of a “‘ bridge wire,” so that said relay or other 
receiving instrument will be operated by received currents and not by 
transmitted currents; Sixthly, in a repeater or t lator for use in 
telegraphic apparatus for double transmission; Seventhly, in an 
arrangement of circuits whereby one or more branch offices are enabled 
to operate the transmitting key or circuit breaker at the main office, and 
also whereby the receiving relay at the main office is caused to operate a 
receiving instrument at said branch office or offices for the purpose of 
tablishing direct ication bet the branch offices in one 
place, and the main office or branch offices in one or more places, or vice 
versa: Kighthly, in an arrang it of telegraphic apparatus whereby way 
stations are enabled to communicate with either or both terminal stations 
employing duplex instruments or double transmitters. 
3368. C. A. Rawpatt, London, “ Printing telegraph apparatus.”—A com- 
munication.—Dated 12th November, 1872. 
The improvements in the instrument consists, First, in the 
mechanism for shifting a single type wheel, provided with two sets of 
characters so that it may be changed by the sending operator, and made 
to print either set of characters at will; > in the combination of 
said mechanism with the printing lever for effecting directly, by the 
action of the printing magnet the said change of the wheel ; Thirdly, in 
the mechanism to rotate the type wheel, whose shaft carries two ratchet 
wheels, actuated by alternate pawls jointed toa rock lever connected to 
the armature of the type wheel magnets; Fourthly, in the combination 
with a type wheel, capable of being so changed, of an aut tic unison. 
The improvements in the transmitter consists in so arranging the lettered 
keys of an automatic current transmitter, that the oaid keys, and the 
ae (when a special current to print is employed) may be 
manipulated with one hand, the said keys being arranged in a circle with 
the printing key in the centre. The batteries and circuits are so arranged 
that a current passing over a circuit may pass through a helix or helices, 
and thereby polarise one or more soft iron armatures, and by sending a 
current from another battery over the same wire the printing magnets 
arc changed and herd aw ngs from the type wheel effected. In combina- 
tion with the elec won B ponte armature are electro- ets in a 
circuit, over which reve currents are ca’ to pass for effecting the 
rotation of the type wheel. By another arrangement of circuits and 
batteries a —— arised armature is employed, and currents are caused 
to pass alternately through the type wheel magnets, and one helix of the 
printing magnets for rotating the type wheel, the printing being effected 
by a current passing simultaneously over both circuits, using both the 
wires as a metallic circuit or with earths. 


Class 10._MISCELLANEOUS. 

Including all Patents not found under the preceding heads. 

3360. E. P. H. Vavonan, F.C.8., London, “ Mariner’ pass.” —A 
cation.—Dated i2th November, 1872. 

The object of this invention is to provide a simple and efficient means 
of regulating or adjusting the mariner’s compass. To this end the in- 
fluence of a number of magnetised steel bars is brought to bear on the 
axis of the compass needle, they being so a that their centres 
coincide with the vertical prolongation of said axis. 

8365. W. R. Lake, London, “‘ Kaleidoscope.”—A ¢ 
November, 1872. 

In this improved kaleid the glass discs are fitted in a separate 
revolving piece or head. And to make the instrument more convenient 
and controllable the inventor yy it with a stand whereon it is sup- 
ported. Instead of pieces of coloured glass and the like he places be- 
tween the glass discs gems or stones, and similar substances. He also 
uses small glass tubes filled with liquids of various colours. 

3366. F. W. Waive, Elmjield, Moorgate, Rotherham, Yorkshire, “ Water 
waste preventers.”—Dated 12th November, 1872. 

This provisional specification describes a cistern with two com 
ments. Two flexible pipes are employed connected to the ends of a 
rocking lever, so that when one is raised the other is lowered. One pipe 
supplies water to the measuring cistern, and the other supplies water 
from the measuring cistern to the closet or other place. 
$370. A. P. Price, London, “ Annealing wire.”—A communication.—Dated 

12th November, 1872. 

This invention has for its object the effecting of the annealing of wire 
by the employment of a bath of fused chloride of calcium, which is 
heated to a high temperature, and into which the wire is placed, and 
after having remained in the bath fur some time so as to attain the desired 
temperature it is withdrawn and allowed to covl. Any chloride of 
calcium which may adhere te the surface of the wire is removed by means 
of water, and the wire, after having been dried, will be found to be 
suitable for being drawn or reduced in diameter in or by the ordinary 
draw bench or otherwise. 

8372. W. T. Reap, London, “ Cocks or taps for bottling.” —Dated 13th Novem- 
ber, 1872. 

The object of this invention is to afford a means of filling bottles with 
liquid from casks or other vessels so as to prevent waste, and to cnable 
the bottler to fill the bottles accurately to any required height with the 
least exposure of the liquid to the air. 

3376. J. Bucwanan, jun., “ Centrifugul drying and cleaning machines.”— 
Dated 13th November, 1872. 

This relates to improvements in various parts, the objects being to re- 
duce friction, efficiently lubricate moving parts, occupy less space, and 
qs start and stop. First, driving is affected by overhead gear, and 
the spindle formed in two lengths connected by conical bearings, so that 
the lower 1 is free from lateral strain. Secondly, providing annular 
spaces around the les to contain a lubricant. Thindl , the es 
are arranged ro a driving shaft and pulley and frictional 
emplo: to transmit motion. Fourthly, any of the machines 
i the third head are thrown into and out of gearing by adjusta 
and the said machines quickly s' or stopped. 

-8379. J. E. Paumer, Stonehouse, Devonshire, ** Photographie pictures.”— 
Dated 13th November, 1872. 























tion.—Dated 12th 








& 


In the first igstance a negative picture is produced on glass 
or other suitgble material, and the same is coated with a “‘ matt” varnish 
wpe ay = BY against the light, ont Se eas 

crayon 


in 
earried above the cou: with 
Ch east cod in the monks of dividing the sork inte 
2384. C. H. Murray, London, “ Chain pumps.”—Dated 13th November, 





convenience of the workmen descending and sscending the well when 
required. 


$388. A. M. Crarn, London, “' Bolt threading and nut tapping machinery.” 
—A communication. — Dated 13th November, 1872. 

The machine has two series of obliquely cranked shafts on cpposite 

a of a driving pulley, arranged very Sed together in gangs, and 


shaft, for operating alternately two sets of bolts or nut threaders 
on the ends of the crank shafts. A transversely sliding multiple blank 
e, feed screws 


3397. A. M. Crark, London, “‘ Air-heating furnace.”—A communication.— 
Dated 14th November, 1872. 

The sides of the combustion chamber are made of U or V-sha plates 
forming open side fines or pockets arranged in a circle around a central 
fire-pot, and fixed by flanges and wedges to top and base-plates with 
draft openings in the latter connecting pocket with a flue beneath 
the base-plate leading to the smoke pipe, which is situate within the 
combustion chamber. The latter is surrounded by a ring-plate to cause all 
the air entering the air-heating chamb through the spaces 
between the curved sides or pockets. An automatic heat-regulating device 
is provided, consisting of a small boiler, from which a steam pipe leads 
to a steam chest, containing a piston or diaphragm, to which is connected 
a rod, which acts on a lever pivoted to a fixed bracket, the extremities of 
said lever are connected to the fire and draft doors, so that as steam is 
formed its pressure will raise the piston or diaphragm and operate the 
lever, and so close the draft door and open the furnace door, thereby 
checking the busti To p t the formation of steam in the 
boiler before the desired temperati 8 attained, say 240 deg., an air 
regulator is inserted in the brickwork or wall of the air chamber in front 
of the boiler to admit a stream of cold air to keep down the temperature 
of the boiler. 

3398. A. M. Ctark, Londoa, “ Baling press.”—<A communication—Dated lath 
November, 1872. 

This invention relates to an Supers horizontal press for hay, cotton, 
or other substance supplied to a ho near one end of the press casein 
front of a continuously moving follower which condenses each batch 

inst that previously condensed therein, the friction of which against 
the sides of the case furnishes the y ist. to the foll 
to effect the condensing. The d d mass is separated into lengths 
for bales by false heads introduced, together with the tying cords, through 
openings in the sides of the case in front of the follower, the bale being 
discharged at the other end of the case. A beater, for beating down the 
loose batches of hay or cotton in front of the follower, is arranged in the 
hopper, and automatically actuated by the said follower. The follower 
has several horizontal slots formed in it to allow it to spring down at 
the corner and yield, and prevent it from binding under the end of the 
case top by the hay, a metal guard or shield being suspended in front of 
the slots to prevent them from cl . The invention also consists of 
an arrangement of a folding bar at the top of the compressing chamber to 
spring upward as a further means of relieving the machine when the hay 
is caught between the follower and the case at the bottom of the hopper. 
The patentee also arranges shoulders or projections on the inside of the 
compressing chamber at the end where the bay is forced in, behind which 
it expands so as to be prevented from sprin, back with the follower. 
The invention also consists of a combination of eccentric gears, with the 
crank fur working the follower, and the sweep for working the crank, to 
sive a slow, powerful motion while pressing, and a quick motion when the 
ollower withdraws. 
3399. A. M. Crank, London, “ Boring and drilling machines.”—Dated 14th 

November, 1872. 

The invention relates to machines in which a series of boring or drilling 
tools are actuated by a series of oblique cranks working on separate paths, 
and consists, First, in mounting the carrier plates with which the crank 
pins are connected on two parallel crank shafts, having independent 
driving pulleys geared directly with the driving shaft. Secondly, in em- 
ploying duplicate sets of serial cranks, carrier plates, crank plates, crank 
supports, and work supports combined with one set of driving cranks ; 
Thirdly, in providing an oil chamber between the crank-plate and carrier- 
plate; Fourthly, in an arr t of oil chamber in ction with 
the bearings of the driving crank wrists; Fifthly, in the combination of 
the carrier-plates and crank-plates; Sixthly, in the combination of a 
guide-plate, having inclined guide holes with a series of spring drilling 
tools; Seventhly, in an arrangement for centering the cranks with the 
driving cranks without subsequent adjust t ; Eighthly, in a modifi- 
cation of the machme, arranging the frame carrying the driving gear with 
that supp’ wrting the series of cranks, to slide towards and form a stationary 
work-holder ; Ninthly, in a peculiar arrangement of the driving crank 
wheel, crank-shafts, belts, and crank-plate. 

3400. H. E. Harroxp, Leicester, ‘‘ Coupling for the shaftung of machinery.” 
— Dated 15th November, 1872. 

Consists of a hollow cylinder with two cheeks or truly planed surfaces 
inside forming two points of contact, the third consists of a square or flat 
key fitted in the o ry way, or of one or more set screws. 
































THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

UNIMPROVED STATE OF THE IRON TRADE : Orders thinning out— 
PREVAILING PRICES OF FINISHED IRON— Pic IRon: Prices: 
The demand—IRONSTONE : Quotations—EXTRAORDINARY ILLUS- 
TRATION OF THE EFFECTS OF THE HIGH PRICES OF IRON : Suc- 
cessful competition by American Ironmasters and Railway Azle 
jirms—THE STEEL TRADE, AND THE HIGH PRICES—COAL: Un- 
equal prices: Prospects —-THE MACHINE AND OTHER INDUSTRIES 
—WORK AT THE ROOFING AND GIRDER YARDS—THE GALVA- 
NISING TRADE AMD THE PRICES IN AUSTRALIA—HOLIDAY PROS- 
PECTS—COLLIERY WINDING ENGINES: Interesting discussion on 
engine speed—THE PATENT SHAFT CO. AND THEIR MEN—THE 
ENGINEMEN’S DISPUTE IN NORTH STAFFORDSHIRE. 

Tue condition of the iron trade has not improved in the 

week. The orders are gradually but steadily thinning out. First- 

class makers will not, however, follow the course which is being 
pursued by a few firms of the second and third-class and quote 

rices lower than is commensurate with a profit upon the manipu- 
jating of pig iron bought at prewailing rates. £15 must be given 
for a good bar, £16 for hoops of equal quality, and £18 10s. to £19 
must be paid to secure a ton of excellent plates. It was, however, 

made known to-day (Thursday) in Birmingham that sheets of 28 

gauge of the best quality, that are quoted on makers’ lists as high 

as £29 per ton, had been obtained from a first-class firm at as low 
as £25; though another maker, anxious to keep + prices, 
had refused the same — —— at on truth, declined 
to accept anything un e u price. Again it trans- 

i teat a maker of bars had! offered to accept an order for 

tons at as low a figure as £1210s, The consumer did not 
object to the quality, which is described as “‘ fair ””—a term which 
covers many defects—but he objected to buy 200 tons even at that 
low figure ; and the maker not — a ler order. 

All mine pigs are firm at from £8 to 5s., hot blast and the 
cold blast are still £9. The orders are scarce for iron of both 
these kinds, but they are no fewer than makers need, so expen- 
sive are the conditions of manufacture. The vendors are gene- 
rall a ay BY tolerably firm front, and are not, as a class, 
palling wn market by quoting low prices when orders are to 

secured. Onno hand is there any buying that can be avoided. 

The make of best pigs is still withi requirements of the 

market, and it is larger this week than last, Messrs. Addenbroke, 

aa damped down their furnaces, haying put them again into 
t. 


White ironstone and the gubbin samples are now] quoted at 

trge St Se Se ped geen ar high plow of 
vantage wi v rices 

iron have chvan tate ioumasten te the Wetied Waele a0ed ta 


tase, the railway consumption. Nor has the American trade 
w had begun to fall, yet displayed any benteney to hander 
On the whole, there is iy so much d as time last 
month. The quoted prices are, nevertheless, er on account, 
chiefly, of the _ prices of the pig iron. English spring that 
could have been obtained last month at £20 is not now procurable 
under £23 (in the London market), which is an increase upon this 
time last year of £2. 

Coal has dropped sensibly in some quarters, but in others there 
is not a great deal of difference in the quotations. The difference 
is least where it is most required—throughout the ironmaking 
districts. Neither colliery soreretee nor colliers are anxious to 
slack. The benefits of high prices and wages have been expe- 
rienced, and it is being attempted to continue them. 

The machinists are well employed in the production of hori- 
zontal engines, lifting jacks, pulley blocks, presses, stamps, and 
lathes. The local manufacture of sewing machines is rapidly 
extending. There is an improvement in the inquiries for nuts and 
bolts, and there are some good orders on hand for axles, springs, 
&c. The railway plant generally, together with rolling stock 
establishments, are in brisk operation. Metal rollers remain 
busily employed, and the wire drawers are in well sustained opera- 
tion. The gunmakers keep in excellent employment. 

The high price of iron is acting very prejudicially at the roof 
and girder and boiler works— in truth upon all the industries 
where iron in large quantities, whether pig or finished, is used. 
There are many inquiries being made at all these places by corpo- 
rations and by commercial firms who desire to erect new or to 
enlarge existing works and appliances; but these inquiries have 
resulted in only a very small amount of new work. 

Similar influences to those noted in riveted work have operated 
in the galvanising trade. Although some of the sheet iron makers 
are displaying a little more reasonableness in their quotations, yet 
these prices are not enough in a falling market to secure a con- 
tinuance of the activity which, up to the beginning of this month, 
had been observable throughout the year. 

Very little business will be done next week. The Whitsuntide 
holidays will not, however, occasion much inconvenience at either 
the ironworks or the collieries, but may, it is hoped, lead to an 
accumulation of greatly needed orders. 

At a meeting in Wolverhampton on Monday last of the South 
Midland Institute of Engineers the question of the superiority of 
horizontal winding engines as compared with the old beam engines 
was discussed, upon the further consideration of the paper read 
upon that subject at the previous meeting by Mr. Stephen 
Watkins. Mr. Thomas Claridge, one of the proprietors of the 
Phenix Engineering Works, then submitted some valuable facts 
relative to the working of engines, the result mostly of thirty years’ 
practical observation. Mr. Claridge strongly advocated horizontal 
in preference to beam engines, and said that he would rather lay 
down horizontal than beam engines at from 15 to 20 per cent. less 
cost. He preferred for the foundation concrete, and bricks and 
mortar rather than stone, and said that inquiries he had just made 
throughout Lancashire lead to the conclusion that first-class col- 
lieries were all adopting the horizonta) shape with coupled cy lin- 
ders. Taking up the question of alleged greater wear of the 
cylinders in horizontal engines, he showed, as the result of his 
own careful inquiry, that the wear was due to the extent of the 
angular action of the connecting rod on the piston head. On the 
subject of wear resulting from rapid s Mr. B. P. Walker 
adduced an instance in which shafting that was kept in rapid 
motion at his works wore admirably, and showed less signs of decay 
than shafting run at a slow pace in other instances of which he 
had knowledge. 

Owing to the agitation set up some time ago by the operatives 
at the Patent Shaft and Axletree Company's Works, there has 
been some foreboding about Wednesbury, that that district would 
be suffering the disaster of a serious labour strife. This un 
comfortable anticipation is just now beiag allayed by the sensible 
action with which the manager of the works has followed up the 
decision by which the board decline to make the alteration in the 
existing arrangements. When the resolution of the board was 
posted in the works the agitators called a mass meeting. To that 
meeting Mr. Williams, the manager, sent a temperate and prudent 
communication. The result was that the men are pacified for 
a time, but whilst they resume work they call upon the forgemen 
and colliers, who are not paid weekly, to themselves memorialise 
the board for the change in their case also, 

The engineers’ dispute still remains unsettled as regards the men 
at the works of the Chatterley Coal and Iron Company at Bucknall, 
in North Staffordshire. The men complain, it appears, that the 
managers of the 7 will not receive their agent with a view 
to a settlement, and they are determined to stand out for the 
advance in wages and reduction in hours of working the same as 
other firms have ded. The delegation have determined to lay 
alevy of 2s. a week for the support of those on strike. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


INCREASED DEPRESSION IN THE IRON TRADE—Forges short of 
orders: Downward tendency in prices: DEVELOPMENT OF THE 
IRON SHIPBUILDING TRADE— THE COLLIERY PROPRIETORS AND 
THE SPECIAL RULES—ANOTHER STRIKE OF MINERS, 

As Whit-week approaches the depression in the iron trade of this 

district increases. At the Manchester market on Tuesday, trans- 

actions were exceedingly limited, and there was a general dis- 

»osition to hold back until after the holidays, when some change 

or the better, which is very much needed, is hoped for. For pig 

iron there were very few inquiries, and prices had a downward 
tendency, sellers in some cases offering at from 2s. to 3s. under 
the nominal rates of last weck in the hope of securing orders, 
but business could not be done beyond very trifling sales. Manu- 
factured iron was very quiet, and quotations as a rule were not 
offering. 

Seales, especially makers of hematite pig iron, continue busy, 
and manufacturers of steel rails are well employed, but the forges 
are getting short of orders, and some of them are not now fully 
employed. 

In the Wigan and Bolton districts more than the usual Whit- 
week interruptions with work is anticipated, in consequence of the 
visit of the Prince and Princess of Wales, and some inconvenience 
in regard to the delivery of orders is already being felt. 

The iron shipbuilding trade in the north-west districts continues 


active, and there is every lity of this branch of ixdustry 
being developed to a i ble extent. 
The colli i of South-West Lancashire had a second 


the special rules under the new Mr. 
Dickinson, the Government Mines Inspector for the district, was 
present, and the matter was very fully discussed. No definite re- 
solution, however, was come to, and the meeting was further 
as Hy for a fortnight. 

n the coal trade there is not much change to notice since my last 
report. The Manchester market is firm, and although in a few in- 
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sive character, involving about 1000 men in the district between 
Manchester and Bolton; but work has now generally been re- 
sumed, the men having succeeded in obtaining the concession of 
the point upon which they struck. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE ScoTCH TRON MARKET: Steadiness in warrants and in makers’ 
prices : Increase in the imports from Middlesbrough-—THE COAL 
TRADE: Greater activity in Fifeshire—THE CONFERENCE OF THE 
NATIONAL ASSOCIATION OF MINERS: Direct representation of 
labour in Parliament: Mr. Plimsoll and “‘ our seamen :” Boards 
of Arbitration—GREAT DEMONSTRATION OF MINERS IN EDIN- 
BURGH : Protest against the special rules : The real point of dis- 
agreement : Threatened national strike : A conference of masters 
and men proposed, 

ConsIDERING the state of the markets generally, and the agita- 

tion in connection with labour, the Glasgow warrant market has 

been very steady during the past week. On Friday it opened at 
117s. 3d., and receded in the course of the day to 116s., closing 
somewhat firmer. Very little business was done on Monday, but 

prices continued steady. On Tuesday the market opened with a 

greater appearance of strength, but receded from 117s. to 116s. 3d. 

during the forenoon ; there was a greater disposition to sell in the 
afternoon, and business was done down to 115s, 3d., closing firmer 
at 115s. 6d. 

The following quotations of makers’ iron differ little from those 
of the previous week :—Gartsherrie, No. 1, 135s.; No. 3, 118s.; 
Coltness, No. 1, 137s. 6d. ; No. 3, 119s.; Summerlee, No. 1, 135s. ; 
No. 3, 119s.; Carnbrae, No. 1, 124s.; No. 3, 118s. 6d.; Monk- 
land, No. 1, 125s.; No. 3, 118s.; Clyde, No, 1, 125s.; No. 3, 
118s,; Govan, No. 1, 120s.; No. 3, 117s. 6d.; Langloan, No. 1, 
135s.; No. 3, 118s. 6d.; Calder, No. 1, 135s.; No. 3, 120s.; 
Glengarnoch, No. 1, 125s.; No. 3, 119s.; Eglington, No. 1, 118s.; 
No. 3, 116s.; Dalmellington, No. 1, 119s.; No. 3, 118s.; Carron, 
No. 1, 135s.; Shotts, No. 1, 132s, 6d. ; No. 3, 118s. 6d.; Kinneil, 
No. 1, 125s.; No. 3, 118s. 

The shipments of pig-iron from Scotch ports during the week 
ending 24th May amounted to 17,173 tons, being 320 tons less 
than in the previous week and 1635 under those of the correspond- 
ing week of 1872. The imports for the week of Middlesbrough 
pigs at Grangemouth were 1295, being 860 more than those of the 
previous week and an increase of 445 on the corresponding week 
of last year. This increase is not a little remarkable considering 
the present state of affairs in the Cleveland district, 

The manufactured iron market is very dull, and the machinery 
and general iron goods exports are limited. No alteration can be 
reported in the coal trade. The threatened strike of the miners on 
account of the special rules is believed to be the principal reason 
why a reduction has not been made in the prices. There is, at any 
rate, no want of fuel, and large sales are known to have been made 
beneath the recognised rates, There has been a large increase of 
orders in the mining districts of Fifeshire. The conference of the 
National Association of Miners concluded its sittings in Glasgow 
at the end of last week. The meeting discussed the question of 
the direct representation of labour in Parliament, and resolved 
that in the event of a constituency selecting any of their leaders 
to represent them, and the selection being approved of by the 
Council ef the Association, the various mining districts should be 
recommended to give such candidates their pecuniary support, to 
enable them to take their places in Parliament. It was agreed to 
assist Mr. Plimsoll, M.P., in his efforts to protect the merchant 
seamen ; and an = was expressed that Boards of Arbitration 
and Conciliation should be established in every mining district for 
the settlement of all disputes. The next half yearly meetings of 
the association will be held in Leeds. 

On Monday a great demonstration and open-air meeting of 
miners was held in Edinburgh to protest against the special rules 
which have now for a good many weeks been a source of disagree- 
ment, The occasion was observed as a holidsy throughout the 
mining districts, and it is estimated that about 30, Tsons 
were present at the demonstration. It may be well to explain the 
exact position in which this question stands. So far as appears it 
has been the practice in Scotland for the last twenty years (or 
practically it has always been the custom) that the working 
miners should prop up with wooden supports, so as to 
render secure, the places in which they were working. By 
Act of Parliament in 1855 this practice was recognised and 
legalised, but since then the miners have ever and anon been 
agitating to have this duty, and the responsibility attaching to it, 
transferred from themselves to the mineowners. The new Mines 
Regulation Act simply provides that the duty shall be attended to, 
and does not say by whom; but the special rules, which became 
law in terms of the Act, require the miner to continue to do the 
work as hitherto. The same thing is done throughout Great 
Britain, with the exception of the counties of Durham and 
Northumberland, where the work is executed at the expense of 
the mineowners. A deputation of Scotch miners waited upon 
the Home Secretary lately, and urged him to have the 
special rules altered so as to devolve the duty upon the 
masters, but Mr. Bruce declined to interfere, on the ground that 
it was a question with which Parliament could not deal, being of 
the nature of a contract between the parties. What the miners 
wish to do now is to put pressure upon their employers, by strikes 
or otherwise, so as to compel them to revise this portion of the 
rules to their satisfaction. The masters have met in Glasgow and 
declared that the desired change is neither necessary, nor would it 
conduce to the safe working of the mines ; but, in deference to Mr. 
M’Lagar, M.P., who has written them on the subject, they have 
expressed their willingness to meet a deputation of their workmen 
on the matter. At the open air meeting of the men in Edinb 
on Monday, which was addressed by Sir Robert Anstruther, M.P., 
and Mr. Alexander Macdonald, they declared that unless the rules 
were altered in accordance with their wishes, they would not work 
under them on any condition whatever. They were willing, how- 
ever, to meet the employers on or before the 2nd June to avert, if 
possible a general strike of the miners of Scotland. As matters 
at present stand, the chances of the dispute being settled by a con- 
ference are not encouraging. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: Settlement of the dispute with the 
irenstone miners: Work to be resumed at once—THE IRON 
MARKET—THE COAL AND COKE TRADES—ENGINEERING AND 
SHIPBUILDING. 

I am glad to be able to state that the great can of work at 

the Cleveland ironstone mines is now a thing of the past. Last 

week I gave a few statistics which showed the _— of affairs, 
and matters then had a most gloomy aspect. The Miners’ Con- 
ference at Glasgow appointed a deputation to wait upon the 
mine owners to ascertain whether the question in dispute could 
not be settled. A few gentlemen, amongst whom, I believe, 
was Mr. Joseph Cowen, jun., of Newcastle-on-Tyne, who, 
it will be remembered, took in finally settling the 
struggle by the Newcastle engineers for the nine hours’ system 
of working interested themselves in the matter. On Monday the 
mineowners held a private meeting at Middles! and decided 
that on the following day a committee wo be prepared 
to meet the deputation appointed by the Glasgow conference. 

On Tuesday the appointedgcommittee of mineowners met the 

deputation and about half a dozen of the Cleveland miners 

at Darlington, and agreed to certain which were 
to be laid before the mineowners on W esday. At Middles 


brough the mineowners held a meeting on Wednesday, and came 
to a decision which will be read with great interest. As the 





labour market is now of such importance, I append the 
official decision as follows:—At a full meeting of Cleve- 
land mineowners held at Middlesbrough this (Wednesday) 
morning the following propositions emanating from a con- 
ference between mineowners’ and miners’ executive, held 
at Darlington yesterday, were considered and to:— 
(1) That it be left to an arbitrator to determine whether 
the wages of the Cleveland miners should be advanced or 
reduced, and to what extent measured by the standard of wages 
now. prevailing in such industries of the North of England as the 
arbitrator may deem it reasonable to consider in making his 
award. (2) That the decision of the arbitrator shall regulate 
the miners’ wages from this date and till the expiration of one 
month’s notice from either party claiming a revision. (3) That 
meanwhile the miners shall resume work on the terms prevailing 

rior to the present difficulty. (4) That no restriction shall in 
sa be applied, but that the miners shall work full reasonable 
daily quantities. (5) That a meeting take place within ten 
days to form a committee and to appoint an arbitrator. The 
mineowners secretary was instructed in forwarding the fore- 
going resolutions to the miners’ executive to state that in 
the cases of White Cliff and Chaloner mines, where notices 
of alterations in the system of work and anger’ have been 
issued, the owners of such mines are not to considered bound 
to revert to the old system.” Such was the official report of a 
meeting the result of which was anxiously looked for by the whole 
of the population of the North of England. It was understood 
that the miners would resume work on Thursday morning. During 
the past few days Cleveland has certainly presented a melancholy 
appearance. Scarcely any mineral trains have passed over the 
usually busy line of the Darlington section of the North-Eastern 
Railway. A stranger passing through the district would have 
formed a very defective idea of the gigantic proportions of the 
iron trade. Now, however, that the men are to resume work 
at the mines, ironstone will soon be abundant, the blast 
furnaces will be in full operation, train after train of ore, 
limestone, coal, coke, and iron, will glide over the line, and 
the Cleveland district will once again assume its accustom 
activity. It is hoped that the demand for iron will be brisk, and 
that the district will speedily recover the loss which has resulted 
from the suspension of work at the ironstone mines. 

At the weekly iron market at Middlesbrough on Tuesday there 
was positively no business done. Everybody seemed to be doing 
nothing but talking about the stoppage of work at the mines, and 
discussing the probability of the settlement of the question in dis- 
pute. Prices of iron were nominally the same, but when buyers 
required immediate delivery much higher rates were asked, I did 
not, however, hear of a single transaction on ’Change. 

In the coal and coke trades there is very little alteration. 
Certain holders have during the stoppage of work grown alarmed, 
and have offered quantities at several shillings per ton below our 
list rates. Those offers, however, were quite exceptional, the 
large coal and coke owners adhering to their prices as last quoted. 

There is rather a lull in iron shipbuilding. Inquiries are not 
numerous, but on the northern rivers there is still a good deal of 
work on hand. A large number of the vessels on hand are ina 
forward condition. In a short time many of them will be launched, 
and at present there is not an immediate prospect of the vacancies 
they cause in the shipyards being filled. 

Engineers continue busy. In addition to a large number of 
locomotives which are being built by Messrs, Hawthorn and Co. 
and R. Stephenson and Co., Newcastle, there is a quantity of 
general work, and more than an ordinary share of marine 
engineering going on in the various shops in the North of 
England. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

FALLING OFF IN THE IRON TRADE— DIMINISHED ORDERS—QUIET- 
NESS IN TIN AND TIN-PLATE—IRONMINING OF LITTLE ACCOUNT 
— INCREASE OF COKE WORKS- -CYFARTHFA WORKS—THE PENTRE, 
CHURCH, AND RESOLVEN COLLIERIES—THE ABERCARNE BLACK 
VEIN-—BOILER EXPLOSION AT MONMOUTH—PLYMOUTH : TRADE AT 
THE LEADING WORKS—STRIKE IN THE FoREST OF DEAN—STRIKE 
AT BRISTOL COLLIERIES—THE LLANELLY COAL TRADE—GENERAL 
CONDITION OF THE SOUTH WALES COAL TRADE. 


THE iron trade does not bear so satistactory an appearance as it 
did a little while ago. Ironmasters are complaining of a falling 
away of trade; that expected orders which had been duly calcu- 
lated upon, have been postponed. This condition may disappear, 
but I cannot conceal the fact that, though mills and forges are active 
enough, there is not such a hopeful feeling predominant as I should 
liketo see. Inthetin and tin-plate trade there is also dissatisfaction. 
Prices have fallen considerably, that is the prices offered, for 
makers are not willing to sell, and hence trade is rather stagnant. 
Ironmining is not considered of much account. An ironmaster, 
referring to a vein he had come across in coal sinking, said “‘ that 
is of no use—coal is the true diamond now.” Next to coal work- 
ing, coke making is taking the position amongst leading industries. 
Mr. Joseph is now building coke ovens near fis colliery. 
in the Rhondda, and thus following in the wake of the 
now prevailing custom. Coke commands a good price, and 
so great is the demand that the make of the year is 
secured. The sale of Cyfarthfa Works—or rather the transfer 
to a company—is not yet decided upon. The statement of its 
having been abandoned was rather premature. Mr. Crawshay 
gave the contracting parties to the 20th, but a conclusion was not 
arrived at then on account of the absence abroad of one who was 
deeply interested. Mr. Crawshay is certainly desirous of relieving 
himself of the cares and annoyances attendant upon the control 
of this vast establishment, so a change is not at all unlikely. 

The formation of a new coal company, including the Pentre and 
Church collieries in the Rhondda and the Resolven in the Vale of 
Neath, is one of the new features of the time. I should say the 
speculation is a good one. The pits lie well. I do not know 
whether, after the last explosion at Pentre, there have been any 
improvements carried out. It would appear so, from the safe 
working since; and the name of Cory associated with the past 
ownership, is a proof that the colliery was a good one under its 
old conditions. 

The first sod of the new undertaking, the Newport Abercarne 
Black Vein coalpit, was cut this week amidst great rejoicing. 
The company, under the directorship of Mr. Beynon, has been 
formed to win the valuable seam of steam coal known as the black 
vein. The prospects are good, and it is expected that six months 
will see the beginning of a return for the venture. 

A boiler explosion took place on Tuesday at the Mon- 
mouth Forges and Tin-plate Works, A very fine boiler was com- 
pletely demolished, and a large fly-wheel smashed to pieces, but 
not a man was injured. 

I have to report steady p' at the Plymouth works ; a very 
fine casting tcok place there last week to replace the old and ob- 
solete water-wheel—one of Mr. Hill’s ventures in the days of 
Isambard Brunel. During the week there has been a steady, 
though somewhat quiet, flow of consignments from the leading 
works, Blaenavon sent 700 tons of rails to Boston, United Sta 
Richards, Power and Co., of Swansea, 880 tons of rails, and 17 
Guect has been, sending largely oth. to the States and to Riga 

ues sendi to the States and to Riga ; 
Barnes and Guthrie to Galveston. Nan‘ 

stroke of business of late with i 

consignments this week exceeded 2,000 tons from these works 
alone. Reviewing these —,* have every reason to believe that 
the present depression will but momentary. Russia 
America are both large customers, and the home trade is good. 

A strike has taken place amongst the engine drivers employed 
at Parkend and Lydney Tin-plate Works. The men yon f an 
advance of 4s, per week and a reduction of four hours per day, 


A strike is also being waged amongst the colliers near Bristol, and 
this week a sum of £400 was paid to them from the Association, 
the men being connected with the South Wales district of the 
Association. 

With reference to the Llanelly coal trade an adjourned meet- 
ing of the masters and men has been held. The men were repre- 
sented by ng or forty delegates, and, in the absence of Mr. 
Halliday, by Mr. Cernick, of Merthyr. The masters, after due 
consideration, agreed to meet the men half-way, and for the pre- 
sent give them an advance of 10 per cent. This the men ac- 
ce the remainder of the demand being ‘‘ held over.” 

The coal trade is tolerably flourishing as regards steam coal, 
but house coal is quiet, owners preferring to refuse orders than 
to lower prices, which at the present moment is being rather 
strongly pressed. The exports during the week of steam coal have 
not beea quite up to the mark. 





PRICES CURRENT OF METALS AND OILS. 
1873. 1878. 
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THE INstiTuTION or CiviL ExcingeRs. — The seventh and 
concluding ballot of the session of this Society for 1872-3 took 
place on Tuesday evening, the 20th of May, Mr. Hawksley, the 
eaten, in the chair, At this meeting there were elected as 

embers, Messrs. George William Keeling, engineer of the Severn 
and Wye Railway and Canal Company, and John George Mair, 
Grosvenor-road gine Works; and as Associates, Messrs. 

illiam John Fraser, Railway Iron Works, Bromley-by-Bow ; 
Arthur Henry Heath, Stud, Inst. C.E., assistant engineer, 
Great Northern Railway; Lewis Jackson, resident engineer 
on the Bolivar Railway; Elias William Jones, Neath; John 
Milton Lewis, late on the contractor’s staff.of the Poti-Tiflis 
Railway; Frederick Harry Mort, Stud. Inst. C.E., Westminster ; 
George Edward assistant engineer, Government Recla- 
mation Works, Bombay; John Hunter Rhind, ex-engineer, 
P.W.D., India ; rge Henry Roberts, Rochdale; Frank de 
Mierre Turner, Slough ; George Waller Willcocks, Westminster ; 
Francis Windham, Stud. Inst. C.E., Redbourne Hill Iron 
Coal Company, Frodingham ; and Sir William Wright, chairman 
of the H Dock Company. It was reported that in the current 
month the council transferred Messrs. Alexander Richurdson 
ie, Richard Henry Brunton, and Edward Harry Woods, 
from the class of Associates to that of Members, and had ad- 
Guitith, =. Charles Arthur = ogy ae Fyfe Griffith 
erbert Septimus Harington, erick Sharpe, ——- 
Scott Taylor, Charles Tickell, Augustus ytheee Todd, 
Claude Vincent, George Edward Vint, and George Kempthorne 
Watts as Students. e additions to the roll during the session 
have included 17 Members, 138 Associates (of whum 24 were pre- 
viously Students), and 74 Students; the losses by death and other- 
wise have com 1 Honorary Member, 2 embers, 13 Asso- 
; and 13 Associates have been transferred 





2294, 
respectively 16, 757, 1136, 246, There 
has thus been a gain OF 138 of all grades d the past year, 
being an increase at the rate of about 64 per cent, per annum, 
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THE VIENNA EXHIBITION. 

* At the back of the great Machinery Hall will be found a 
number of structures the contents of which will repay exami- 
nation. These are the boiler sheds, within which are located 
the boilers supplying steam to the engines in motion inside 
the Machinery’Hall. An almost uniform system has been 
adopted in constructing these sheds and putting down the 
boilers. As a first step, an excavation about eight feet 
deep has been in most cases made. Where necessary, piles 
have been used to render the bottoms of the pits trust- 
worthy. These last have then been floored with concrete, 
and the walls or sides of the pits have been lined with 
brickwork. .On the top of the bricks wooden sills have 
been placed, and from these sills have been built up ele- 
gantly shaped timber structures carrying a roof. The 
woodwork fully supports the reputation of the Viennese as 
carpenters. With very little expenditure of labour the 
timbers have been given shapely and pleasing forms; and 
thus the boiler sheds resemble Swiss chélets much more 


than the unpromising “boiler house” with which 
So 
Englishmen are so familiar. On the concrete floors 
So 


below, the boilers are put down, the brickwork sur- 
rounding them being generally so carefully finished, 
and the white lines of mortar so accurately true and 
well defined, that it is impossible to avoid drawing 
a comparison between the boiler setting and a large doll’s 
house, to the disadvantage be it added, of the latter. 
Double flights of wooden steps lead down, one at each 
side, to the firing floor in front of the boilers, the furnace 
mouths,of which are all at the Exhibition end of the boiler 
sheds, with one or two insignificant exceptions. A wooden 
railing, breast high, runs round; and the visitor who does 
not care to descend the steps can see all that is to be seen 
by looking over this railing. The men in charge of the 
boilers are, however, as a rule, not only very civil and in- 
telligent, but quite willing to explain as far as lies in their 
power the peculiarities of the boilers of which they have 
charge; and engineers who can speak and comprehend Ger- 
man tolerably well, will find it repay them to descend to 
each firing floor and put a few questions to the firemen. 

It would be impossible to give an accurate idea of the 
construction of the various boilers used without drawings. 
In process of time we shall place these before our readers, 
for the present we must content ourselves with supplying 
a species of general guide to the visitor who wishes to 
examine the boiler department for himself, and giving 
to those who may not have the opportunity of visiting 
Vienna, a little information as to the general cha- 
racter of the steam generators exhibited. It may 
be well to add here, that a competitive trial of boilers 
will take place during the summer; but no official detailed 
information on the subject has yet been made public. In 
all probability the preparation of the programme, which 
will be a very onerous task, will be left toa jury, or sub- 
jury, on steam boilers. The results obtained will, no doubt, 
prove extremely interesting, as the boilers are of very varied 
construction. The double-fiued boiler, such a favorite in 


England, is by no means popular on the Continent; indeed, | 


it does not appear to be well suited to the very inferior 
coal used in Germany and Austria. The latter country is 
almost dependent on lignite and wood for its fuel; and any 
one who has had experience in the use of the former 
material must be aware that large grates, in the fullest 
sense of the word, are essential to success. Instead, 
therefore, of the double-flue type of steam generator, 
we find that externally tired cylinders, combined 
with tubular fiues, in some one of various ways, are 
most in vogue. It is almost impossible to obtain 
any reliable information as to the real economic efficiency 
of these boilers, because the quality of the coal is so 
variable, but there is reason to believe that the usual eva- 
poration reduced to a standard of good English coal, is 
over rather than under 9lb. of water at 120 deg. evapo- 
rated per pound of coal, which is a much higher result than 


that usually obtained in England with double-flued or | 


Cornish boilers. In all cases the draught is obtained for 
the boilers at the Vienna Exhibition by wrought iron 
stacks of various heights, seldom exceeding 80ft. These 
stacks rest on good brickwork foundations, and require 
little or no, shrouding to make them secure against the 
wind. They are so cheap, simple, and handsome, that it is 
matter for wonder that they are not more extensively 
used. The price of a large brick stack adds immensely to 
the cost of putting down a bed of boilers, and—unless in 
cases where a very great altitude is required to get rid of 
smoke, which should never be suffered to escape from a 
steam boiler furnace—we are at a loss to understand 
what advantage the brick stack has over a_ plain 
wrought iron tube lined for a short distance up 
from the base with moderately good fire-bricks. If such 
stacks are good enough for use at the Vienna Exhibition, 
they ought to be good enough for almost universal use. 
We know that it is argued that such stacks cannot con- 
veniently be made long enough to command a good draught, 
and that they are not durable. As regards the first 
net it will be found that a stack 60ft., or at most 70ft., 

igh will give all the draught that can be required in a 
properly proportioned boiler. As regards the latter point, 
the outlay on paint or gas tar required to make a wrought 
iron, brick-lined stack, last for many years is extremely 
small. We have noticed with pleasure that there is some 
tendency to use wrought iron stacks instead of those of 
brick becoming manifest in England. Let us hope that 
the fact that a dozen or so may be daily seen successfully at 
work in the grounds of the Vienna Exhibition, will further 
stimulate steam power users to their adoption. 

Beginning at the easterly end and walking towards the 
western extremity of the great Machinery Hail and behind it, 
we come first on a house containing at the back two boilers, 
and in the front, hardly yet quite finished,a pair of pumping 
enginesintended to supply a large tank standing some 20ft. 
or 30ft.abovethelevel of the ground not faroff,and to furnish 
condensing water to a number of steam engines near the 
east or Russian end of the Machinery Hall. One of the 
boilers is of the Fairbairn type, made at the Grazer Wagon 
and Machine Works. The other is a tubular boiler by 


| Baechle, of Vienna. Both boilers are of comparatively 
small size, and do not call for special notice. The pumping 
engines are of rather unusual design. They are by 
Prunier, of Lyons. They have vertical cylinders set 
between vertical A frames. The pumps are below, driven 
by the piston-rod direct; on top of the frames is a crank 
shaft carrying an oval rimmed fly-wheel at each side. The 
engines are quite distinct from each other—one standing at 
| one side and the other at the other side of the engine- 
house. They are well finished, but the design looks to 
us somewhat top-heavy. The Fairbairn boiler is intended 
to supply them with steam. The tubular boiler sends 
steam to engines in the main hall. 

The next boiler-house contains three big boilers by 
Sigl. Each of these consist of two plain cylinders set side 
by side, and tired by means of one hopper grate of such a 
width as to suflice for both tubes. Close by, but not in 
the same house, will be found a boiler somewhat similar in 
general type to those constructed by the Briinner Works, 
for driving their pumping engines, to which we shall refer 
presently, except that the water is contained in the tubes 
instead of being outside of them. A little further on 
are two return tubular boilers of considerable size 
by Paucksch und Freund, Landsberg, Prussia. In 
the same house with these will be found two very large 
vertical boilers of rather remarkable construction. They 
are fitted with a number of vertical water tubes flattened 
to an oval shape, and uniting a water drum below with a 
steam drum above. 





The grates are placed outside in two 


brick furnaces about 4ft. long, the products of combustion | 


being delivered over a bridge right in among the flattened 
water tubes, round which the heated gas circulates until 
it escapes to the chimney, suitable deflectors being used to 
prevent its too speedy exit. 
largest of the vertical type that we have ever seen, and they 
deserve attention for that reason. The first cost of a 
Cornish or double-flued boiler with the brickwork, is very 
much greater than that of a vertical self-contained boiler 
of the same power; and we are pleased to see engineers 
striking out a new path for themselves, and experimenting 
on the advisability of substituting a cheaper for a dearer 
type of steam generator in the face of a good deal of preju- 
dice. 

In the next house, as we proceed in a westerly direction, 
will be found a large double cylinder boiler by Dingler, 
the upper cylinder being connected to the lower by tubes, 
or water legs. Further on we come to the boiler house of 
Sulzer, of Winterthur, used in driving his fine 80-horse 
power horizontal engine in the Exhibition. 
shall illustrate, with Mr. Sulzer’s engine, in an early impres- 
sion, and we shall reserve what we have to say about it 
until the drawings are before our readers, contenting our- 
selves with stating, that it appears to be very well adapted 
to fulfil the conditions dictated to the designer by the 
quality of the coal with which he has to deal, and that it 
is comparatively cheap and very simple and safe. Close to 
Sulzer’s boiler house, the Fives Lille Company have put 
down an elephant boiler, which requires no special descrip- 
tion. 
| Beyond this we come upon the English boiler hvuuse, 

which contains one boiler by Cater and Walker, of South- 
wark, one Howard safety boiler, two double-flued boilers 
by Messrs. Adamson, and two double-flued boilers by 
Messrs, Galloway. ; 

The first is “ Cater’s patent,” the construction of which 
is no doubt familiar to most of our readers, 50-horse 
power. The boiler erected by Messrs. Howard we shall 
illustrate in an early impression; it is very similar in con- 
struction to seven of 40-horse power each which- were 
put up last year in the Austrian beet root sugar 


factory. The Adamson boilers are each 40-horse power, 


anything of the precise proportions and dimensions on 
which so much depends, from an inspection of a boiler set 
in its brick casing? In one respect the exhibition of 
boilers is especially deficient. None of the makers supply 
anything by which we may learn how boilers are made. 
A highly instructive exhibit would have consisted in the 
complete plant of a boiler maker’s shop—heating fur- 
naces, rivet hearths, rivet making appliances, punching 
machines, even’ a full set of boiler maker's tools. As to 
the details of the methods of caulking, staying, and 
putting together boilers adopted by any leading 
continental house, there is absolutely no information 
whatever supplied by the Vienna Exhibition. Again in 
another respect a woeful deficiency is manifest. No 
has exhibited grates, or furnace feeding apparatus, or 
smoke consuming appliances, or with a very few exceptions 
boiler mountings. These things may be in the Exhibition, 
they may be in packing cases yet unopened, or even in vans 
on the railway, but we have searched carefully for them, 
and up to this moment we have failed to find anything of 
the kind with which the whole world has not long been 
familiar. Of tubes for locomotives and other boilers there 
are hundreds in trophies, but not a scrap of machinery 


one 


|to show how these tubes are made. We know how 
these things are made in England, but engineers 
want to see how they are made on the continent ; 
the Exhibition is silent on the subject. Nothing 
would have been easier than to have shown in the locomo- 
tive department, a fire box or two, or a whole boilev, indeed, 
in section. It might have been a full size model in 
|W 0d ; and we can answer for it that sucha s il model 


These boilers are among the | 


| details of construction of 


This boiler we | 


| 


would have been surrounded day after day by crowds. 
But there is nothing of the kind, and visitors to the Exhi- 
bition must remain indebted to illustrated journals like 
this, for every scrap of information concerning the 
locomotives, the outside of 

alone they can see at Vienna. There are 

wide diversities indeed between the methods of 
truction adopted by English locomotive builders and 
their brethren abroad, especially in the matter of boilers; 
but Engiish visitors can learn next to nothing on this 
point from the Exhibition, which consequently loses much 
of its value. gain, although there are five or six marine 
engines exhibited, there is not one marine boiler. This 
y due to the fact that a marine boiler of consi- 


is probal 0 
derable dimensions could not have been got to Vienna by 


_s 2 
which 
very 


OT 





| rail, and that the difficulties of bringing it by water would 


have been enormous. Granting these things, we can only 
say “so much the worse for the Exhibition.” Whiat is true 
of boiler engineering is, we fear, also too true of many 
other departments, but it would hardly be fair to speak on 
this subject for a few weeks to come; until, in fact, the 
Exhibition is as complete as it ever will be, and men have 
had a little time, when the bustle and worry of prepara- 
tion are over, to sit down and count the cost. and decide for 
themselves how much is really to be learned, and whether 
the Exhibition isa school or a shop, or both. 

The additions recently made to the machinery depart- 
ment are very few in number. <A couple of locomotives 
from Creusot have come in, and one from the Linden 
Maschinen-bau <Actien Gesellschaft. This last has six 





| 5ft. coupled wheels with outside cylinders and inside valve 


and one is made with steel shell plates, solid welded fiue | 


rings, and circulating pipes. The boilers by Messrs. 


Galloway are each of 50-horse power, working easily up | 


to 200-horse power with good engines. The two furnaces 
in front unite at the back in an oval flue, in which 
are placed twenty-four Galloway tubes and four side 
pockets. The workmanship of all these boilers is 
admirable, and compares very favourably with that of the 


| very fine piece of work, and instructive as well. 


gear. Want of space prevents us from entering at present 
into anything like a minute description of these. Before con- 
cluding, however, we desire to call the attention of our 
readers to the pavilion of the Austrian Loyd, which will 
easily be recognised by the square rigged ship’s mast which 
rises from the fiat roof. The interior has been fitted up 
very effectively. The mast before mentioned descends 
through the roof and is fitted with various improved 
devices for securing ropes, patent beckets, &c. Near the 
doors a stern frame for a large steamer, with a four bladed 
screw, screw shaft pipe, screw shaft up to the packing 
gland, and rudder, are erected. The stern post nearly 
touches the roof, and one of the cheek plates of the rudder 
has been left off to show the internal framing. This is a 
Resting 
in two heavy “ horses” is a very fine forging for a 
crank shaft, somewhere about fourteen inches in diameter. 


boilers by continental makers, which, although for the most | We have seldom seen a smoother or better bit of work from 
part very good and strong, are seldom so well finished as | the hammer. Close by isa crank shaft about 10in. diameter, 


those by our first-class English makers. 
Just beyond the English boiler house we come upon one 
|in which a small cylindrical boiler by Petchin has been 


fora screw. This has evidently seen a good deal of service, 
judging from the journals. It is remarkable principally be- 
cause wedges have been driven between the jaws of one of 


| put down, and our walk terminates at the pumping engine | the cranks so as to bend the crank pin cold, the two ends 


| house in which the Erste Briinner Machinen Fabricks 
| Gesellschaft have erected a very fine pair of engines 
and pumps for supplying the great tank which forms 
so conspicuous an object at the west end of the 
building. The engines and boilers we shall illustrate 
the moment the engravings can be completed. Meanwhile 
it will suffice to say that the boilers are two in number; 
each consists of a horizontal cylinder, at the further end 
of which is placed a drum standing vertically; the drum 
is traversed by a number of vertical fire tubes, through 
which the products of combustion escape. The arrange- 
ment has never been used, so far as we are aware, in this 
country, and it gives, we understand, very excellent results, 
as the tubular portion of the boiler is only exposed to a 
very mitigated heat, the intense flame playing first on the 
large surfaces of the cylindrical portion of the boiler. 

We have thus hastily glanced at the more important 
exhibits in the shape of steam generators at Vienna, but 
it must not be forgotten that some other boilers will be 
found in the grounds. Their locality will easily be recog- 
nised by those who choose to look out for wrought iron 
chimneys. 

On the whole, the display of boiler engineering at the 
Vienna Exhibition is disappointing and unsatisfactory. It 
is true that this statement applies with limited force to 
the locomotive department; but as regards stationary boilers 
we have said enough, we think, to prove that it is absolutely 
true. The number of boilers of any importance as regards 
size is comparatively small, and concerning their construc- 
tion nothing is to be learned with accuracy which cannot 
much better be acquired from our own The boilers 
are there, and they are under steam, but who can learn 








of the shaft being nearly a foot out of line. This, as ow 
readers will see, has been a terribly severe test, but the 
closest examination we could make, failed to detect a flaw. 

The packing cases and lumber are now nearly cleared 
away, and the gravelled walks and turfed beds begin to look 
more finished and satisfactory. Butalthough the inside of 
the main building may be called complete, a great deal re- 
mains to be done outside — indeed, there are people in 
Vienna who say that the Exhibition will never be quite 
finished, but these persons are maliciously disposed sceptics 
of course. 


THE CONSTRUCTION OF DOCK GATES. 
No. VII. 


In the preceding articles the cost of each separate example of 
We shall now arrange these 





gates has been given in detail. 
examples in a comparative table, and shall exclude in the relative 
estimates the cost of the secondary gates and of the working 
machinery. ‘The price per square foot is calculated on the 
assumption that in each instance the measurement is obtained 
by multiplying the width between the side walls by the 
height of the leaf above the point of the cill. The price 
per ton of the water pressure at ordinary spring tides is 
estimated to be equivalent to that which would be supported 
by a dam, placed square to the side walls, and retaining the 
water at ths same height as the gates. Putting P for the pres- 
sure, H and H, for the heights above cill of high and low water, 
which may be considered equal to the respective depths on the 
outside and inside of the gates, S for the span or width between 
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the side walls, and W for the weight of a cubic foot of sea-water, 


we have P= *58 = =H) the two prices for the cube | 


foot and the ton of pressure must not be accepted as rigorously 
comparative estimates, for it must be noticed that in consequence 
of the bending moments varying as the square of the distance from 
the points of supports, the sectional area of the different parts of | 
the gates will vary also, and the cost will augment in a ratio greater | 
than that of the simple span or opening. In the determination 
of the above prices the width of the opening has only its simple 
value ; but in order to bring the square dimensions into the | 
calculation, the pressure per ton has been multiplied by the width | 
é : a W x S?(H? + H,’). 
of the opening, and the formula is PL = ————~——+* 
The numbers thus obtained constitute the divisors, while the | 
expenses of construction are the dividends, and the quotients are 


a series of comparative elementary costs, which would be 
identical if the same system of gates, constructed of the same 
materials, at the same unit price, were adopted for different widths 
of openings. By placing side by side the comparative elementary 
costs given in columns 11 and 12 of the accompanying table, 
the economical value of the different systems can be ascertained 
at aglance. In order to obtain the last column the quotient of 
column 6 divided by column 11 must be multiplied by 25. It 
appears that the average price, according to English authorities, 
of wooden gates built in England during a period extending from 
1850 to 1860 was £1 per square foot of leaf when the width 
between side walls varied from 50ft. to 70ft., and when the rise 
and fall of the tide was about 19ft. or 20ft., against gates having 
a height of 31ft. In the accompanying table the gates at Dieppe 
were not “nailed.” The estimate for the second pair at Bou- 
logne does not include the rollers. 


TABLE 1.—Comparative Table of the Cost of Construction of Cambered Gates, not including the Working Machinery. 
DESCRIPTION OF GATES. 





5 Cost per square Cost per ton of|Comparative ele- 
Cost ofa foot mentary cost. 





























| | Pair of | water pressure, 
: ” Open Height. Cam- ; a | 4) Cou 
Name and Place. Date. | Material. ing. | ig t—_r Cot per meg re Product Com 

| | | Gates. face. | sq. ft. | sure. ton. | 9-755 east. 
| | Foot. | Foot | 2. (thn | ia | ass | 344 | mcr! ana 

Dunkirk, Floating Dock .. .. o« imber. 68°88 | 23°09 52 3° Q 067 f 
St. Nazaire, do. . - gets on m Do. 81°00 | 32°07 | 7680 2641 218 801°3 8 0 23°850 | 8°00 
Havre, Citadel Gates .. 22 2. oe Do. 100°04 | 31°16 | 14240 | 3229) 4 8 1071°8 ll 3 | 38°918 9°16 
Dieppe, Duquesne Basin .. «2 oe os 7 Do. 54°12 | 26°40 1680 1434 13) 462°8 3 0 9091 | 4°62 
Fécamp, Floating Dock .. .2 oo se os! 35 Compound. Do, 32°37 3104 | 1758 | 112 679°5 3 7 13°348 | 5°81 
Boulogne, Inside Gates... oe ae oe oe 5 Do. 68°88 | 31°32 4140 | 2165 116 807 2 4 z 20°181 | 5°13 
Havre, Outside Gates .. .. «2 0 «- «- 1871 Do. 52°43 | 29°52 3160 | 1555 | 20 | 539°1 | 417 | 10°288 | 7°70 
Boulogne, do. Ch ne ee 66 we e+| 1867 Wrought iron. 68°88 | 31°48 5000 | 2177 | 2 6 807°2 | 13 4 | 20°181 | 6°20 
Do. a eee eee ee Do. Do. Do. | 4460 | Do. | 20 | Do | 413 |. . .| 5:52 
English Gate . ee oe 00 e¢ eco ee | 1850-1860 Timber. 58°02 | 30°34 2220 1827 } se i 507°3 314 11°050 5°00 
Great Grimsby Docks .. « .. «2 «se os 1848 Compound. 70°02 | 30°99 2600 2185 | 1 2 | 618°2 |} 311 15°713 | 4°14 
Liverpool, Canada Docks «. «. «2 « «© 1857 Greenheart. 100°04 | 28°63 6600 | 2855 | 2 6 1005°4 5 10 36° 508 4°52 
Victoria Docks, Outside Gates.. .. .. ..! do. Wrought fron. 60°03 30°34 5260 | 2487; 2 1 746°7 | 518 | 21°691 | 6°06 
Jarrow Docks, Great Gates .. .. «oe o+| 1858 Do. do. Do. | 26°99 4400 | 2168; 2 0 592°2 6 12 17°20u2 | 6°40 
Do. do., Little Gates ot oe Do. do. 58°02 | Do. 3 00 1626 116 442°7 517 9° 644 8°00 





We can now proceed to form some conclusions from the pre- 
ceding table, in which the last column would represent the 


actual comparison between the prices of different systems of con- | 


engineers were expressed, it was shown, on the assumption of 
the camber of the cell being equal to a fifth of the opening, that 
the quantity of material required for straight gates being repre- 


struction provided the following conditions obtained :—First, | sented by 3, the quantity for curved gates would be equal to 


that the factor of safety were the same for all the materials; and 
secondly, that the unit prices were the same for the same 
materials. So far as the first condition is concerned it may be 
assumed to be fulfilled, as the factor of safety is taken both in 
England and France at 6. With respect to the second, the two 
following tables will afford all information required. They give 


for different timber and iron gates the comparison, with reference 


rather under 2. From an inspection of Table II. this opinion 
appears to be well founded, although the ratio may not be taken 
as perfectly accurate. We shall examine into this question a 
little more in detail hereafter, with reference to the advisability 
of the adoption of curved timber gates in France, keeping in 
view the advantage offered by the smaller unit price of the 
material. A last comparison will demonstrate incontestably the 
iramense superiority of our system of building dock gates com- 





to the cubic quantity in the former and the weight of metal in 
the Jatter :— 


Table II,.—Timber Gates. 


Name of gates. Cubical comparison. 
Dunkirk .. .. ee a ee ae ee 
OS ee ee te 
Bawre Garge gates)... ce ce. ce ce ce oe oe oe OUNS 
| ai ee a ae a 
Liverpool (large gates).. .. .. 00 ee oo 


Table III.—TIron Gates. 


Name of gates. Comparative weight. 


ee an ae ae oe ee 
EO, ns ck tu ed ee ee we! ow ae ee 
Jarrow Docks (large gates) Pe ee eee ee, 
Jarrow Docks (small gates... .. «. «. ce ee oe 106 
Surrey Docks... .. .. . ~~ «ee 


From these comparisons it appears that the system upon which | 
the gates at Dunkirk are built is an economical one, but it is 
not applicable to cases in which the pressure is very great. | 
Moreover, if the same unit prices prevailed with regard to them | 
as with the gates of Dieppe, the latter would be found to be | 
more economical, instead of the reverse, as represented in | 
Table 1I. The gates of St. Nazaire do not compare favourably | 
with some of the others; but as a set-off they have the advan- 
tage of not requiring the employment of oak, which is always | 
procured with great difficulty when it is required to be of large 
scantling. The Havre gates stand condemned on their own 
figures, and are not likely to be taken as a pattern for any future 
similar construction. Of all the principles of dock-gate building 
adopted in France, that which has been employed in the struc- | 
tures at Dieppe affords the best economical results. But in | 
order to put them on a level with their neighbours the lower | 
parts should be “nailed,” which would entail an additional out- | 
lay of between £90 and £120, and alter the figures in columns | 
8, 10, and 12, to £1 5s., £3 6s., and £5. It should be noticed | 
here that the unit prices paid in France for timber have always | 
been insufficient to meet the contractors’ outlay, although the | 
latter often maintain as a principle that the reverse is the case. 
But it is certain that in future the prices of timber of large 
seantling will rise, and that in consequence the cost of dock gates 
will be greater than that shown in Table JII. As a proof of | 
this statement, let us compare the cost of a cubic foot of the | 
timber of the gates of Saint Nazaire—which were built by Go- | 
vernment—with the unit prices paid to the contractors of the 
other works of a similar character. The price, exclusive of all | 
percentages and commission, of a cubic foot of pitch pine at 


| disproportion of cost. 


pared with that in practice in France. The gates at Havre and 
at Liverpool have the same width of opening. The former cost 
£14,240, and the latter £6600, the coefficients of comparison 
as 916 to 4°52. The gates of the Citadel at Havre have 
therefore cost, in round numbers, double that of those at the 


, Canada Docks at Liverpool. It is true that the Havre gates are 


designed to support a pressure of water greater than that due 


| solely to the height of the leaf, since movable partitions can be 
| put up to raise the height of the water on the inside ; but this 


will count but little towards diminishing the great relative 
Another crushivg piece of testimony 
to the superiority of the Liverpool gates is, that the different 
metals alone forming part of the Havre gates cost themselves 
more than the Liverpool gates all complete. There can be no 
doubt that, as our authority justly observes, the principle of 
construction adopted in the Havre gates should be renounced for 
ever. So far as mixed gates are concerned, those of Boulogne 
are slightly more economical than those of Fécamp ; but there 
is no necessity for continuing further the comparison of this 
description of gates, since valid reasons have been already given 
for the abandonment of that system. But while we have the 
advantage ofourneighbours with respect to timber gates, itappears 
that they construct their iron ones much cheaper. How is this 
to be accounted for? M. Perissée attributes it partly toa wrong 
method of calculation used by English engineers with regard to 


| both the framework and the iron skins, and partly to the form 


of the gates, which he considers should be made straight on the 
outside. Moreover, the equal intervals at which the cross beams 
are spaced, and the important part played by the vertical 
stiffeners in the Boulogne gates, conduce to their superior 
economy. 

In comparing timber gates with those of iron, let us take the 
mean of the first four coefficients of comparison relating to 
timber gates, which is equal to 6'55, and higher than 6°20, which 
is the equivalent for the iron gates at Boulogne, including the 
rollers, which in ordinary cases may be dispensed with. 
According to this statement the advantage rests with the iron 
gates, but it must be borne in mind that the Havre gates have 
raised the average of those of timber exceptionally, and it will be 
fairer to compare the suspended wooden gates at Dieppe, the 
coefficient of which, including the “nailing,” is 5°00 jwith the 
suspended iron gates, without rollers, the co-efficient of compa- 
rison of which is 5°52. The difference amounts to 10 per cent., 
which proportion must be considered the maximum, since the 


Saint Nazaire may be taken equal to 6s. 7d., while the prices | price of timber, as already stated, must be raised in order to 


paid to the contractors who built the other gates are given in 
Table IV. These prices do not include a rebate varying from 
1 to 13 per cent. It appears from the table that the price of oak 
is nearly double that of pine, which is the wood with which the 
pitch pine may be compared without sensible error, since they 


are nearly the same in cost, and are equally easily worked. 
Table IV. 

Oak. Pine. 

e <€ 8. 

Dewkink n+. 00 49. a0 60 6 2 3 
Havie citadel, average price 67 6 7 
Havre, gates built last year 7 0 4 3 
Dieppe .. ce cs «co ov 8 1 311 
Fécamp . 2 41 
Boulogne .. 8 1 4 1 


It is only fair to remark that the gates of St. Nazaire are of con- 
siderable width, and, owing to their particular construction, have 
no timber posts, and, consequently require pieces of large dimen- 
sions for the cross beams. If the latter had been of ordinary 
scantling the cost would have been less than 6s. 7d. per cubic 
foot, but greater than 4s 1d., the price paid to the contractors, 
who have often lost heavily upon that particular item in their 
contract. It is the opinion of M. Perisée that the cost of timber 
dock gates will in future be very much increased. 

There is one very remarkable fact in connection with these 
comparative prices as given in the tables. If we compare the 
timber gates in France with those of greenheart at Liverpool, 
we find that the latter are the more economical notwithstanding 
that the unit price at Liverpool is two and a-half times greater 
than the average price in France. The economy is evidently 
due to the principle of construction adopted. In the table 
given in a former article, in which the opinions of the English 


pay the contractor. Summing up, it may be assumed that there 
| will be little or no difference in the price of the two descriptions 
| of gates provided the width of opening does not exceed 75ft. 
| When this dimension is exceeded the iron gates will prove the 

more economical. There is, however, another point to be 
| attended to in this comparison. It is the question of durability 

which will turn the scale in favour of the iron gates even 
| if the ratio of 10 per cent. against them be admitted. Suppose 
| the iron gates to last sixty years, or at the end of that term, 
| that from improvements in construction or other causes, it is 

desirable to replace them by others, and suppose on the other 

hand that the wooden gates will last thirty years, what is the 
| actual cost of each system? Commencing with the iron gates: 
let A represent the cost of construction, B that of annual 
maintenance, and V the value of sixty annuities at the ratio R, 
equal to 5 per ceut. ; required to pay the original sum A, increased 
by compound interest. We have by the usual formula for cal- 
culating compound interest 
_AR(1+R)" 
= +R—1 
But n = 60, R = 0°05, and by substitution 

A x 0:05 x 18°68 
7 — _ ————_ =— ()*()59 
Vem Sey 
To this value of V must be added B, the annual cost of main- 

tenance, in order to obtain the total sum to be paid annually 
for sixty years to keep the gates in proper repair. The total 
value of V is therefore 0°0528 A + B. For the timber gates we 
have C for the first cost of construction, C1 for the reconstruc- 
tion necessary at the end of thirty years, and D for the cost of 
annual maintenance. The damages and loss that may arise to 


y 








the navigation during the process of rebuilding are omitted im 
the calculation. In this instance the cost, C, must be paid by 
thirty annuities, which must be repeated twice, so that, makin 
n = 30, and the rest of the notation as before, we have for 
the value Vi = © * 005 * £992 _ 0-065 C, and, adding the 
cost of annual maintenance, we get V'= 0°065C + D. This. 
would represent the relative cost of the two systems, provided 
the cost of any two gates of the one system were exactly equal 
to that of two of the other. But it has been assumed that the 
gates of timber cost 10 per cent. less than those of iron, so that 
the true value of V! is V' = (0:065—0:0065) C+ D=0°0585 
C + D, so that the relative values are given by the equations 
V = 0°0528 A + Band V' = 0°0585 C+D. ButC =A, and 
D=B, so that we have finally V= 00528 A + B, and 
V! = 0:0585 A + B, which shows at a glance the relative cost of 
the two systems. Our concluding articles on this interesting 
subject will be devoted to the theoretical portion of it, and the 
calculations for determining the pressure and strains upon the 
different parts of dock gates. 





COMPOUND INVERTED MARINE ENGINES, 
270-HORSE POWER. 


THE double page illustration which we publish with this week’s. 
impression consists of two elevations of a pair of compound marine 
engines, by Messrs, R. Napier and Sons, Glasgow. They are 
of the usual type built at present by the firm, with certain improve- 
ments in detail, recently introduced. The diameter of the high- 
pressure cylinder is 44in., that of the e cylinder 72in.; the 
ay rods are each 6}in. diameter, and the length of stroke, is 
oft. Gin. 

The starting gear deserves attention for its simple arrangement. 
The hand-wheel shafts are formed between the bearings as a 
coarsely pitch screw, on which is a sliding block attached by a rod 
to a lever that is keyed on the weigh-shaft, passing behind the 
high pressure cylinder; and at the ends of this shaft are keyed 
two other levers which are connected to the links by rods, so that 
on turning the hand-wheel the screw actuates the block, and by 
its connection the weigh-shaft turns on its axis, and the link 
motion is shifted as requir 

The expansion gear is of a simple order also. In the place of 
an eccentric, a disc is secured to the end of the crank shaft 
and fixed in the disc, at a certain distance from the centre, 
is a,pin, on which is a short connecting-rod that is attached at 
the other end to a block, which slides in a vibrating quadrant 
that is hung at one end only. The block is shifted by means of a 
rod attached to it and to a screw block ona screw rod that is 
turned round by a crank handle to alter the grade of expansion. 

The pump motion gear is of the lever kind connected by side 
links to the crosshead pin of the main connecting rod. The guide 
block is of the slipper type, connected to the piston-rod by bolts 
and nuts, and the guide channel is separate from the main frame, 
and secured to it by studs and nuts. 

The steam valve handles, blow-through gear, and relief handles, 
are all near the starting wheel, so that one engineer has them 
under his control without shifting about. 

The condenser is the surface system, with the tubes set 
horizontaly, and the doors for removal are fore and aft. The 
air and circulating pumps, together with the feed and bilge 
pumps, are in a line with each other behind the condenser, as 
also are the snifting valves, relief springs, and drain cocks, 

The cranks are counterbalanced. The main bearings are ad- 
justed with set nuts and bolts, 

The main lower frame supports the columns, and attached to 
them is the starting platform, so that the engines and fittings are 
quite independent of the hull. In another impression we shall 
give sections of the cylinders and valves, and further elucidate 
the construction of these fine engines, the workmanship of which 
fully maintains the high reputation of the makers, 





ROYAL NAVAL SCHOOL GYMNASIUM, GREEN- 
WICH. 

In our last impression we illustrated and described the new 
Gymnasium now in course of erection at Greenwich, and at page 
347 we give details of the roof of this structure, which will be 
readily understood by a reference to pages 328 and 329. It may 
be well to point out that this roof is very similar in design and 
construction to that of the Market Hall at Derby, erected in 1870 
by Messrs. Handyside, of Derby, which roof was specially designed 
for Messrs. Handyside by Mr. R. M. Ordish, C.E. 





UNDERGROUND RAILWAYS IN AMERICA.—The railroad tunnel 
at Baltimore, which is to unite the roads on the north and south 
sides of the city, is to be —_ before the end of June, and, 
until the completion of the Broadway Underground Railway in 
New York, it will form the largest underground railway possessed 
by any city in America. 

CanaDIAN Patent Laws.— The Commissioner of Patents, 
Canada, has presented to Parliament a bill for the further amend- 
ment of the Canadian patent laws. The amendment simplifies 
the preparation of the application, and does away with a great 
deal of the red tape proceedings now required. The design is to 
assimilate both the proceedings in preparation of papers and the 
procedure before the Patent-office to those of the United States. 

THE MipLanD Rattway.—We have much pleasure in announc- 
ing that Mr. William Adams, the locomotive superintendent of the 
North London Railway, will succeed the late Mr. Matthew Kirtley 
on the Midland Railway. Mr. Adams brings very excellent quali- 
fications with him for the important post he to fill, as the 
North London Railway, although insignificant as regards mere 
length, is celebrated for the heavy traffic which Mr. Adams has 
worked over it with success for many years. 

SouTH KENSINGTON MusEuM.—Visitors during the week ending 
3lst May, 1873:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 9150; Naval and other col- 
lections, 836; on Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. till 6 p.m. Museum, 3091; Naval and other 
collections, 69; total, 13,146 ; average of corresponding week in 
former years, 14,642; total from the opening of the Museum, 
12,501,646. 

Fire Detectors.—An experimental display of some of Professor 
Grechi’s instruments for signalling the commencement of fires in 
any room, or in interspace difficult of access, was made on Wednes- 
day afternoon in one of the corridors adjoining the machinery 
court at the International Exhibition at South Kensington. This 
corridor was parted off into different chambers, and small straw 
fires, inflamed with petroleum, ignited in each, when the instru- 
ments caused the alarum bells to ring, and notified the particular 
chamber by the fall of a numbered disc. A lantern was also con- 
nected with one of the chambers, which was lit by the falling of a 
small weight upon glass globules of sulphuric of The principle 
of the apparatus is—a double spiral of zinc and platinum is soldered 
to a disc a an index and a small wire contact maker. 
When the spiral expands by the heat the contact maker is turned 
by the motion of the spiral, and the contact maker makes contact, 
thus putting in action a current from an electrical battery, by 
which the bells and signal ho gee are put in action. 
The instruments are very roughly made, and cost about 2s. a piece. 
They can be applied to determine heating action in fermentation 
and other processes, the object of the index being that the appa- 
ratus shall be set to any required temperature, any excess beyond 
—_— ot, put the electrical current in action and give the alarm, 
—Sta 
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LHGAL INTELLIGENOB. 


COURT OF CHANCERY, Lincotn’s-Inn, Juve 2, 
(Before the Lonps Justices of APPEAL.) 
BINNEY V. FELDTMANN, 


THIS was an appeal from a decision of Vice-Chancellor Wickens. 
The suit was instituted by Mr. Charles Richard Binney, formerly 
a lieutenant-colonel in the Royal Engineers, who now carries on 
business in the Hackney-road as ‘the Lubricative Packing 
Company,” and Mr. Henry Chapman House, his agent, against Mr. 
Egmont Feldtmann, who carries on business at 16, Mark-lane, to 
restrain the alleged infringement byjthe defendant of some patents 
belonging to the plaintiff Binney for an improved packing for the 
joints of steam engines and for other purposes. On the 5th of 
March, 1867, letters patent were granted to George Haseltine for 
improvements of this nature. In the specification this invention 
was described as consisting ‘‘in a packing for stuffing boxes, ex- 

yansion and other joints, composed of dry powdered substances 
ewe as soapst and tos) combined with fibrous material, 
which will withstand the heat and at the same time keep the boxes 
or joints perfectly tight, no oil or other lubricating substance being 
required,” and the claim was for ‘‘a packing for stuffing boxes, 
expansion and other joints, composed of dry powdered substances, 
combined with braided, twisted, or plaited fibrous material sub- 
stantially as set forth.” On the 29th of April, 1867, letters patent 
were granted to George Davies for ‘‘an improved packing for 
stuffing boxes.” The specification of this patent stated that ‘* this 
improved packing consists of a core of fibrous strands impregnated 
with powdered steatite, graphite, or other powdered mineral 
lubricant, and a woven, braided, or knitted covering through which 
the powder can gain access to assist to lubricate the surfaces with 
which the packing is in contact. The invention further consists 
in combining with the said core and cover an intervening coating 
of paraffin or equivalent material” to prevent the escape of the 
powder. The claim was, not for the application of dry powdered 
substances as a lubricant, nor the combination of such substances 
with fibrous materials for the manufacture of packing, but for, 
** first, a packing composed of fibrous strands impregnated with 
powdered steatite, graphite, or other mineral lubricant, combined 
with a cover of braided, woven, or knitted fabric ; and, secondly, 
the combination of the above with paraffin or equivalent material, 
either as an intervening coating or otherwise.” Both these patents 
were afterwards purchased by the plaintiff Binney. The bill 
alleged that the defendant was making and selling packing in 
violation*of the plaintiff's rights, and prayed for an injunction to 
restrain him from so doing, and for an account of profits, and for 
damages. The Vice-Chancellor granted an injunction and the 
defendant appealed. The defence was that the plaintiff's patents 
had been anticipated by some prior ones, that there was really no 
invention which could be the subject of a patent, and that there 
had been no infringement. The defendant had himself taken out 
a patent, and his evidence was that the article which he sold was 
that which was manufactured according to the specification of his 
patent, and nething else. 

Mr. Webster, Q.C., Mr. T. Hughes, Q.C., and Mr. E. Cutler 
were for the defendant; Mr. Lindley, Q.C., Mr. T. Aston, Q.C., 
and Mr. Ingle Joyce were for the plaintiffs. 

Lord Justice James said that on the result of the discussion he 
was unable to concur with the Vice-Chancellor that an infringe- 
ment of the plaintiffs’ patents had been proved. The use of a 
packing composed of fibrous materials, ‘‘ braided, twisted, or 
plaited ” was not new, nor was the use of a powdered mineral as a 
lubricant instead of oil new. There must be something more than 
the mere using together of fibrous material and a powdered mineral 
substance for a packing to sustain a patent for an invention. The 
true construction of both Haseltine’s and Davies’ patents was, in 
his lordship’s view, that they claimed a particular method of 
working the powder into the fibrous material in the process of 
manufacture, and it could not be said that they would be infringed 
by any one who employed fibrous material and mineral powder 
together for packing in such a way that in the use of it, in the 
ordinary course, the powder would get worked into the fibrous 
material, just as flour got worked through a sack. It was open to 
any one else to invent some other mode of manufacturing a pack- 
ing composed of fibrous material and powder. This the de- 
fendant had done, and had taken out a patent for his invention; 
and his affidavit was to the effect that he had not sold anything 
which was not manufactured according to his patent. His combi- 
nation was a different one from that of the plaintiff’, and no in- 
fringement had been proved. The bill must therefore be dismissed 
with costs, 

Mr. Justice Mellish was of the same opinion. The defendant 
had made a packing, the central core of which consisted of 
powdered tale, soapstone, or similar material, surrounded by 

_ tibrous material, with an exterior cover of fibrous material. Was 
that an infringement of Haseltine’s patent? If the concluding 
words of the claim in that patent, “substantially as set forth,” 
were rejected, beyond all question, in his lordship’s opinion, there 
would be an infringement, though in that case he was disposed to 
think Haseltine’s patent would be invalid as claiming too much. 
But taking those words into account, he thought the defendant 
did not do the same thing as the plaintiffs, There was no working 
of the powder into the fibrous material in the process of manufac- 
ture. As far as his lordship could judge from the samples which 
had been produced, in all the defendant’s samples there was a 
central core of powder not worked into the fibrous material, Then 
as to Davies’ patent, the defendant’s article could not be an 
infringement of that without being also an infringement of Hasel- 
tine’s. On the whole, his lordship thought there was not suffi- 
cient evidence of infringement. 

Lord Justice James added that in his view the plaintiffs’ and 
the defendant's samples were very different. The plaintitis’ was 
really a rope impregnated with the powder. The defendant’s was 
a bag containing the fibrous material and the powder. 








In the Court of Exchequer on the same day the case of Saxby 
v. Stennett was heard betore the Lord Chief Baron, and Barons 
Martin and Pollock, 

The plaintitf sued the defendant for an infringement of his 


tent. 

The plaintitf applied for a patent and filed his provisional pro- 
tection on the 20th of July, 1867, and on the 23rd of the same 
month and year one Easterbrook applied for a patent for the same 
invention. Easterbrook sealed his patent before the plaintiff, 
who sealed his shortly afterwards. The defendant justified his 
infringement of the plaintiff's patent under Easterbrook’s patent. 
Saxby contended that that was no answer, because the Patent 
Law Amendment Act (15 and 16 Vic., cap. 83), in express terms 
provides that the patent, when sealed, shall date back to the date 
of the application for the patent; therefore there was an in- 
fringement of his patent, which in date of application was anterior 
to Easterbrook’s, 

Mr. Herschell, Q.C. (with whom was Mr. Poole), argued in 
support of the plea; Mr. Holker, Q.C. (with whom was Mr. 
Aston, Q.C., and Mr. Macrory), supported the demurrer. 

Mr. Herschell contended that the patent, when once granted by 
the Crown, could not afterwards be taken away by a subsequent 
grant of a patent to somebody else. Section 24 of the Actidid not 
apply ; and, moreover, the second—viz., the plaintiff’s patent, 
was really void as being in derogation of the vested rights of 
Easterbrook, 

The Court considered the plea a bad one. The 24th section of 
the Act applied, and clearly gave power to the Crown to grant the 
patent and date it as of the date of application. 

Judgment for the plaintiff. 

In the well-known watch chain swivel case, Smith v, Bullen, 
Vice-Chancellor Sir R, Malins delivered an elaborate judgment 


on Wednesday, the 4th inst, The most important portion of this 
judgment was as follows : 

“The next bey is whether this is the proper subject of a 
patent. Probably the rule on that subject is nowhere better laid 
down than in the judgment of Mr. Justice Bullen in the great 
case ‘the King v. Arkwright,’ 1 Webster Patent Cases, cited by 
Mr. Glasse in his reply. He says :— 

‘* “Many parts of a machine may have been known before, yet if 
there be anything material and new which is an improvement of 
the trade it will be sufficient to support a patent.’ 

** Now, it would be difficult to suppose anything to be a greater 
improvement to the particular trade which it affects than this 
invention is shown to be by the mass of evidence to which I have 
referred. And in ‘Brunton v. Hawkes,’ 4 B, and Alderson, 550, 
Lord Tenterden says :-- 

‘**Now a patent for a machine each part of which was in use 
before, but in which the combination of the different parts is new, 
and a new result produced, is good, because there is a novelty in 
the combination.’. 

I am of opinion that upon these principles the improvement 
made by the plaintiff in the article in question, a watch swivel, is 
the proper subject of a patent. His Honour then, on the subject 
of the alleged anticipation of this patent, referred to the judgment 
of Lord Justice James in ‘ Murray v. Clayton’ (7 Appeals, 581), 
and also to ‘ Cannington v. Nuttall’ (5 Z. and J. App. 205), and 
other cases, and concluded. The only remaining point—the 
infringement by the defendants-is proved by the evidence to 
which I have referred, for many of the witnesses state that the 
swivels of the plaintiff and the defendants are substantially 
identical. Much was said in argument upon the question whether 
infringement is a question for the judge or for jury. I adopt 
that which is laid down by Lord Campbell in ‘Seed v. Higgins,’ 
8 House of Lords, 561—namely, ‘ Where novelty or infringement 
depends merely on the construction of the specification it is a pure 
question of law for the judge, but when the consideration arises 
how far one machine or a material part of one machine imitates 
or resembles another in that which is the alleged invention, it 
generally becomes a mixed question of law and fact which must be 
left to the jury.’ I am therefore of opinion, upon the whole case, 
that the plaintiff has established the validity of his patent and the 
infringement of it by the defendants.” 








THE ROYAL AGRICULTURAL SOCIETY. 


THE next annual meeting of the Royal Agricultural Society will 
take place at Hull, commencing on Monday, the 14th of July. The 
following is the list of prizes to be awarded :— 

Section I.—PLouGHs.— SvusB-sEcTION A, WHEEL PLovUGHS, 

Class 1: For the best plough not exceeding 2 cwt., £10; for the 
second best, £5, To be tested at din. to Gin. deep, on light land 
only, as far as practicable, Extreme length from point of share to 
end of breast not to exceed 4ft. 

Class 2: For the best plough not exceeding 2) cwt., £10 ; for the 
second best, £5. To be tested at din. to 7in. deep, on light and 
mixed land as far as practicable. Extreme length from point of 
share to end of breast not to exceed 44ft. 

Class 3: For the best plough not exceeding 3 cwt., £10; for the 
second best, £5. To be tested at 5in. to 8in. deep, on mixed soil 
and heavy land as far as practicable. Extreme length from point 
of share to end of breast not to exceed 44ft. 

Sus-sEcTion B, Swine PLouGHs. 

Class 4 : For the best plough, not exceeding 24 cwt., £10 ; for the 
second best, £5. To be tested at 4in. to 7in. deep, on light and 
mixed land as far as practicable, Extreme length from point of 
share to end of breast not to exceed 4) ft. 

Sus-sEcTION C, DOUBLE-FURROW PLOUGHS, 

Class 5: For the best plough not exceeding 3} cwt., £10 ; for the 
second best, £5. To be tested at 4in. to Gin. deep, on light land 
only as far as practicable. Extreme length from point of share to 
end of breast not to exceed 4ft. 

Class 6: For the best plough not exceeding 5 cwt., £10; for the 
second best, £5, To be tested at din. to Jin. deep, on light and 
mixed land as far as practicable. Extreme length from point of 
share to end of breast not to exceed 44ft. 

SuB-SECTION D, MULTIPLE-FURROW PLOUGHS, 

Class 7: For the best plough turning three or more furrows, 
not exceeding 6 cwt., £10, To be tested at din. to Gin. deep, on 
light land only as far as practicable, Extreme length from point 
of share to end of breast not to exceed 4ft. [Note.—Such ploughs 
in sub-sections A, B, C, and D, as the judges may select, will be 
tested on stubble as well as lea,] 

SUB-SECTION}E, SubsoIL PLouGus. 

Class 8: Best subsoil ploughs, £5. To follow an ordinary 
plough and work from Gin, to 12in below the furrow bottom. 

Class 9: Best arrangement of subsoiler attached to a single- 
furrow plough for ploughing and subsoiling at one operation, £5. 
This plough must be able to plough 6in. deep, and subsoil 4in, to 
6in. deeper. 

Class 10: Best arrangement of subsoiler attached to double- 
furrow plough for ploughing and subsoiling at one operation, £5. 
This plough must be able to plough Gin. deep, and oabealt 4in. to 
Gin, deeper. 

Sus-sEcTIon F, ONE-way PLovuGus. 

Class 11: For the best single-furrow one-way plough, £5. 

Class 12: For the best double-furrow one-way plough, £5. All 
the one-way ploughs to be tested at din. to 7in. deep, on light and 
mixed land as far as practicable, and on both lea and stubble. 

SuB-SECTION G, DouBLE MouLDBOARDS OR RIDGING PLOUGHS. 

Class13: For the best plough, not exceeding 24cwt., £5. To 
be tested in ridging up land from the flat, moulding up potatoes, 
and opening water furrows after ploughing. 

Sus-section H, Paring Pioveu. 

Class 14: For the best paring plough, £5, 

SUB-SECTION I, PULVERISER. 

Class 15 : For the best ry for leaving the furrow-slice pul- 
verised, £5. Tobe tested at Gin, to 8in. deep, on light and mixed 
land as far as practicable. 

Sup-sEcTION K, MIsceLLANEOvs, 

Class 16: For the best plough not qualified to compete in any 

of the foregoing classes, £5. 
Section II., HaRRows, 
eee 17: For the best light harrow, £10; for the second best, 


Class 18: For the best heavy harrow, £10; for the second best, 
, Class 19 ; For the best chisel harrow, £10 ; for the second best, 
a) 


Class 20: For the best chain harrow, £5. 
Class 21: For the best drag harrow, £5. 
Class 22: For the best harrow, not qualified to compete in the 
preceding classes, £5. 
SecTIoNn III., ROLLERS AND CLOD-CRUSHERS, 
Class 23: For the best light roller, £10 ; for the second best, 25. 
Class 24: For the best heavy roller, £10; for the second best, 


£5. 
_ 25: For the best clod-crusher, £10; for the second best, 


Class 26: For the best roller or clod-crusher not qualified to 
compete in the preceding classes, £10, 
Section IV,, CULTIVATORS AND SCARIFIERS. 
Class 27 : For the best cultivating implement for light land, £15 ; 








for the second best ditto, £10, 





Class 28: For thebest cultivating implement for heavy land, £15 ; 
for the second best ditto, £10, 

Class 29: For the best broadshare, £10, ‘ 

Class 30: For the best implement for cultivating or ng 
urposes, not qualified to compete in the preceding classes, £10 ; 
or the second best ditto, £5. 

Section V., Digging MAcHINEs. 
Class 31: For the best digging machine, £10. 
Section VI., Potato PLOUGHS AND DIGGERS. 
Class 32: For the best sy to raising potatoes, £10. 
Class 33: For the best machine or digger for raising potatoes, 


£10. 
SPECIAL PRIZE. : 

Class 34: Combined stacking machine, £25. To be tried with 
sheaf-corn, hay, and loose corn and straw, and worked by horse- 
power ; and adapted for use in conjunction with a steam-thrashing 
machine, if required. t 

The Society reserves to itself the right of postponing the trial of 
the implements in classes 32 and 33 to a later period than the 
Hull meeting, if the potato crops should not then be sufficiently 
forward. ; 

Miscellaneous awards to agricultural articles not included in the 
quinquennial rotation, ten silver medals. 

The trials will commence, as is usual, before the opening of the 
show-yard to the general public, on the 7th July, and will be car- 
ried out under the following general conditions as regards ploughs, 
The specified weights of the mute in each class are to be taken 
when fitted with two wheels, and with the breast, share, and 
coulter, as used at work, but are not to include the skim-coulter or 
any other occasional extra parts, such as drag-weight and chain, 
aoa employed during the trial. The standard of excellence of 
work will be the same as that laid down by the Society for the 
Newcastle meeting, viz. :—‘“‘That the plough should cut the sole of 
the furrow perfectly flat, leave the landside clear and true, oe the 
furrow slices with uniformity, with a cut of the land- 
side, leaving a roomy horse walk. That it should have an efficient 
skim-coulter, be light in draught, simple, strong, and economical in 
construction.” : 

Ploughs will be tested by a dynamometer, and drawn by steam 
power during such test. Each plough must go at least one round 
drawn by steam, and with the dynamometer attached, but not 
registering, so that it may open its own work prior to having its 
draught tested. The draught will be registered on not less than 
four different furrows, and averaged to insure accuracy. Each 
competitor may use a new or sharp share and coulter during the 
dynamometer trials, but these must be of the same shape and make 
as those which he has used during the rest of the trial. When 
tested on the dynamometer, each plough shall have a share cutting 
the same width of ground, namely :—For a %in. furrow, not less 
than 7}in. wide, and for a 12in. furrow not less than 10in., 
measuring across the wing. The length from the point of 
the share to the end of the breast will be measured along the 
centre of the breast. A good meeting is anticipated, but the 
interest of the show for our readers will be greatly diminished by 
the fact that no tests of machinery will take place. 





METEOROLOGICAL SOCIETY. 

Tue monthly meeting of this Society was held on Wednesday, 
the 21st ult., at the Institution of Civil Engineers, 25, Great 
George-street, Westminster, Dr. J. W. Tripe, president, in the 
chair. Rev. H. Ffolkes, Messrs. H. Colborne, and E. E. Glyde 
were balloted for and elected Fellows of the Society. The names 
of four candidates for admission were read. 

The discussion was resumed on the following question, which 
had been submitted to the consideration of the Meteorological 
Conference at Leipzig in August last :—No. 18: Can uniform 
times of observation be introduced for the normal observations ? 
Remarks were made by the president, Messrs. Glaisher, Symons, 
Bicknell, Sopwith, Scott, Salmon, Strachan, and Dr. Mann, as to 
whether local or Greenwich time should be used, and whether the 
hours of 9 a.m. and 9 p.m., or 9 a.m., 3 p.m., and 9 p.m,, should 
be recommended to observers. The meeting was of opinion that 
the hours of observation should be 9 a.m, and 9 p.m., and that 
local time should be adopted. pa 

The next question considered was No. 20: Division of the year 
for the calculation of mean results. After some discussion, Mr. 
Sopwith suggested that a committee should be appointed to draw 
up a stat t of questi on all matters connected with this 
subject, and that the same be sent to the Fellows of the Society 
requesting their reply on all or any of the questions. This sug- 
gestion was adopted by the meeting. 

A paper on “Land and Sea Breezes” was read by Mr. J. K. 
Laughton, who was of opinion that sufficient attention had not 
been paid to the subject, and that more careful examination would 
show that the ordinarily recorded theory is not in accordance with 
facts observed. That these prove that sea and land breezes are 
seldom strong where the land is of that arid nature which gives 
rise to extreme differences of temperature, and that they are strong 
where, from the verdant nature of the country, the differences of 
temperature are trifling; also, that the sea breeze begins out to sea 
and comes slowly in; and that the land breeze comes, in the first 
instance, distinctly off the land, sometimes as s: squalls. The 

lusion from these observations is, that the breezes 
are wiele of propulsion, not of aspiration; and whilst it seems 
probable that the propelling force, in the case of the sea breeze is 
due to the rapid formation of vapour over the sea, the land breeze 
may be the reaction, or return of the column of the air which has 
previpusly been forced upwards by the sea breeze. : 

A shert paper by the Rev. F. W. Stow, on the same subject, 
was read, giving an account of some observations he had made at 
Hawsker; after which, Mr. RK. H. Scott gave a description of a 
double rainbow observed at Kirkwall. 

The meeting then adjourned till June 18th. 











Raitways iy CenTRAL Asia, — An interesting paper on the 
proposed railways in Central Asia was read at the last meeting of 
the Austrian Geographical Society by Colonel von Stubendorff, of 
the Russian army. The colonel presented to the society on this 
occasion the last Government map of Central Asia, which is based 
on the most recent surveys made | Russian officers, and on 
astronomical observations made in the most important places in 
Russian Turkestan and several of the commercial towns of the 
country ruled by. Yakoob Beg. It appears that the ition of 
Kashgar, Yarkand, Khokand, and Kundush has hitherto been 
very inaccurately marked on the maps; the differences amount to 
from one to two degrees. Colonel von Stubendorff pointed out 
that the southern frontier of Russian Turkestan, from the Caspian 
eastwards, is drawn along the river Attrek, and that still farther 
east the frontier is drawn along the ridge of the Thian Shan moun- 
tains, so that Khokand is regarded as part of Russian Turkestan. 
The colonel also gave some interesting particulars relative to the 
plan of M. de Lesseps for —— with India, It appears 
that the original author of this is not M. de Lesseps, but 
M. Cotard, one of the engineers of the Suez Canal. The Russian 
Government has for some time been considering the means 
of establishing a railway communication with its possessions 
in Central Asia. In Transcaucasia there is already a railway 
from Poti to Tiflis, which will in a short time be extended to 
Baku, on the Caspian. There aretwo plans for connecting this 
railway with the European system ; one by a line from Vladi- 
karkas to Tiflis through the Caucasus range, and the other by a 
line from to Petrovsk, thence along the western 
shore of the Caspian (thus avoiding the Caucasus range) to Baku 
and Resht, from which place the line would be continued to 
Teheran. The first of these plans, of which Colonel Stebnitzky is 
the author, is that which finds most favour with Russian military 
authorities, —Pall Mall Gazette. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible o~ the opinions of our 
¢ co nts. 


OVERLOADING OF STEAMERS, 

Sir,—I think it can be no ioe doubted by any one that much 
life and property is unnecessarily sacrificed through overloading, 
and that a remedy must be sought and obtained very soon. As 
several objections have been made by shipowners and others to 
the measure proposed by Mr. Plimsoll, and as these objections 
seem in many cases to be made from no bad motive, but prompted 
by a desire to prevent injustice being done to the present owners 
of ships, it would be well briefly to consider a few of these. One 
objection is the difficulty of assigning the proper load line con- 
sistent with the build of the ship and the stowage of cargo. It 
may be true that there is no necessity for fixing upon a 3in. 
to the foot of the holdside for every description of steamer at all 
seasons of the year, and that for steamers having no spar deck, 
2in. to the foot of hold would be a great improvement upon the 
present system. Suppose a steamer of 15ft. hold to have 30in. of 
a side, measuring from the covering board to the water amidships, 
the majority of seamen would, I believe, consider that safe. But 
then wnat is the practice? I know of three steamers the average 
tonnage of which is about 295 tons net register, and these steamers 
are kept regularly carrying from 650 to 680 tons of cargo, giving a 
side when laid from 8in. to 10in! Such is the practice, and nothing 
thought of. The temptation is great, and there is no law to pro- 
hibit. But is such a state of matters safe or right? Suppose 
these ships so laid to meet with bad weather, what would be the 
consequence? Certain destruction. Just think of a vessel of that 
tonnage lifted upon a hill of water 12ft. or 14ft. high, then 
plunged into the trough of the sea, and as the one wave left her, 
another sea met her and filled her decks! This repeated half-a- 
dozen times the ships could not live. Her boats probably 
swept away before she went down, and no chance of escape for 
the crew. 

But, say, the objectors, although that does occur now and again, 
the shipowners who act so foolishly suffer for it by losing their 
ships. And to introduce a fixed load line, as proposed by Mr. 
Plimsoll, would be nothing more or less than a confiscation of 
property, as the depreciation in freight would be so much that 
it would be impossible to keep steamers trading at a profit. 
Well, keeping out of sight for the moment that while the 
shipowners suffer by losing their. ships, they also lose the crew 
which manned them, let us consider this confiscation idea and 
see how far a fixed load line of even Sin. of a side to the foot of 
hold would be inimical to the interest of the shipowners. We will 
suppose that the same vessels are only allowed to take in 500 tons 
of cargo, and bad weather occurring, why the buoyancy of the 
vessel enables her to rise above the waves, and, to use a sailor’s 
phrase, ‘* She would be on the top of everything.” It is easy to 
see that this diminution of cargo would be safety to the ship and 
safety to the crew. And what would be unreasonable in all this? 
There is a rough and comparatively safe rule for sailing ships. If 
you multiply the register tonnage by 5 and divide by 3, that is 
allowed to be her safe carrying proportion. Take a sailing vessel of 
300 tons register, 300 x 5=1500--3=500 tons of cargo, apply thesame 
rule to the steamers of the size I have named, say 295 x 5+-3=458, 
but say 500 tons, A steamer pays no more dues, Xc., than a sailing 
vessel does at present. Again, suppose that the load line was fixed 
and{uniform, extending to sailing ships as well as steamers, and 
that the at present 500 ton sailing ship which would only be allowed 
to carry 400 tons, and she would thus sustain a loss of 100 tons. 
I believe this would be hailed with satisfaction by the seafaring 
community. The freights would rise as the natural result. To be 
at sea would be as safe as to be on land; a more intelligent class 
would have inducements to become sailors, and in every way the 
improvement would be marked and satisfactory. 

While it is admitted there may be some difficulty in establishing 
« load line which will be quite satisfactory, we cannot longer con- 
tent ourselves with the present worse than indefinite system. 
When may a vessel be said to be overloaded? Who are the judges 
—the shipowner, the crew, or the community? I will give a single 
case for illustration. 

A steamer in one of our large Scotch ports was said to be over- 
laden, and the crew, in consequence, refused to go with her. 
Another crew were shipped; she met with bad weather, and, as 
was anticipated by the crew who refused to go, the vessel went 
down with all hands. The Board of Trade had the matter in- 
vestigated in the usual manner; the result was that the ship- 
owners were exonerated from all blame. The witnesses who were 
examined were all honourable and intelligent men. They stated 
that the ship was seaworthy and not overladen when she left the 
harbour. The owners were reputed gentlemen, and no one dared, 
under pains and, penalties, to say that the ship was overladen. 
And yet, after all, the crew who refused to go were correct judges. 
The ship was indecd overladen, and in consequence thereof went 
to the bottom. 

Let there be a load line fixed upon, and put the question at rest. 
I have long thought that if an Act was passed fixing the load line 
at Zin. during thejwinter six months, that would be quite sufficient, 
and remove much of that dread of ruin which many shipowners 
predict will be the result if Mr. Plimsoll’s measure is carried. 
think that all respectable shipowners are acting a suicidal part in 
opposing what is certain to come sooner or later. Instead of 
allowing Mr. Plimsoll, an enthusiastic landsman, to agitate a 
question of so much importance to shipowners as a class, they 
ought themselves to have come to the front and carried a measure 
long before this. Wu. Bropiz, Shipowner. 

Battleblent, Dunbar, 3rd June, 1873. 





COMPOUND ENGINES, 

Sir,—It has been for a very long time a vexed question to me 
whether the compound marine steam engine is or is not superior 
to the old and <p « form, for up to the present time I have 
never been able to glean any information which has appeared to 
me yeeet positive one way or the other. Perhaps it would be as 
well to say what would satisfy me on this point. I should be 
satisfied with trials such as are made with the agricultural engines, 
or by substituting a water pump for the friction brake, but taking 
the additional precaution of testing the evaporative powers of the 
boilers beforehand ; and allow me to add that I think the fact of 
our not having made some such trials a national disgrace. In the 
time of Watt and Woolf competitive trials were made, and the 
Cornish pumping engine soon reached its present state of perfec- 
tion, Agricultural engines are now. yearly undergoing the same 
ordeal; but what have we done in our navy and mercantile marine 
—the basis of our national greatness? Do our Admiralty or any of 
our great shipping firms know, by absolute experimental proof, 
which is the best form of engine and boiler to develope the pre- 
sent actual power from a given quantity of coals? Do they know 
the partic steam pressure most conducive to that end? or, 
taking every source of expense into consideration, do they know 
which is the least expensive machine? I have tried to satisfy 
myself in vain, and finding no trace of experiment such as I have 
suggested, nothing remained for me but to turn to the Cornish 
pumping engine to see what had been done there, and to reason 
on that data for a conclusion. 

In the first place, in turning to Woolf’s original patent, I was 
rather staggered to find that our much-prized compound engine is 
the child of such a parent. The specification is certainly a curi- 
osity of ignorance. The number is 2772, andit is dated June 7th, 
1802, It can be obtained for 5d. Iwill give an extract : ‘‘ Masses 
or quantities of steam, of the like expansive force of 6]b., 7 lb. 
8b., 91b., or 101b. on the square inch (above the atmosphere 
can — itself six, seven, eight, nine, or ten times its volume, 
and still be respectively equal to the atmosphere.” He afterwards 
gives the size of the cylinders to be used; for instance, ‘‘in using 
40 Ib, pressure of steam, the small cylinder must be one-fortieth 


part of the contents of the larger.” I will not trouble you with 
anything further from the fountain-head, except that he recom- 
mends “* wire-drawing,” and that the object of his patent was to 
avoid the blow consequent upon the use of the higher pressures, 
and by so doing to enable himself to reap the rich harvest of his 
“ careful experiments.” ° 

Ina paper read before the Society of Mechanical Engineers 
1862, Dr. Pole states that trials on a large scale were undertaken 
—in which both Watt and Woolf took part—to test the powers of 
the two principles, and that it was then proved practically that 
the compound engine had no advantage over the single cylinder 
expansion, These trials were founded upon the actual duty, it 
must be remembered, and therefore may be safely accepted as 
proof, that in marine engines, also of these types, when using the 
same steam pressure, the common form is as good as the Woolf, 
so far as economy from expansion is concerned; and if it could be 
shown by a trial of duty that the Woolf was as economical as the 
compound engine, using the receiver, my chain of reasoning would 
be complete, and the single cylinder would be found to be as good 
as any compound, both using the same steam pressure. This trial 
by duty is, however, what is wanting, and the question is un- 
decided. 

But taking the best substitute for it, I find on looking to the 
‘table of the average consumption of coal per indicated horse- 
power per hour by steamships with compound engines in long sea 
voyages ” given by Mr. Bramwell in his paper on marine engines, 
read before the Society of Mechanical Engineers, 1872, that the 
engine of the lowest consumption in the whole list are those of the 
Arequipa and Edinburgh, built in 1870. The Arequipa, by Ran- 
dolph and Elder on their original patent, and those of the Edin- 
burgh, by Laird Brothers, both exhaustive directly from the small 
= into the large, and consequently both upon Woolf's prin- 
ciple. 

Again, leaving out the intermediate link (Woolf’s form), the 
trials of the Swinger and Goshawk at once show that the single 
cylinder is equal in of point of economy to the compound with 
receiver. 

Further, it might be urged that it appears to be the fixed opinion 
of very many of our eminent engineers that the only practical ad- 
vantage of the compound over the single cylinder is based upon 
the idea—for I cannot call it ‘* fact” —that with the compound a 
higher pressure of steam can be used than in the single cylinder. 


THE PREVENTION OF SEA-SICKNESS. 

Sir,—I am astonished that amongst all the schemes for the pre- 
vention of sea-sickness that have been published the possibility of 
taking a small harbour to sea seems to have been totally over- 
looked. This can easily be done by constructing a large well in 
the ship; around the centre of gravity is evidently the best posi- 
tion. It is essential that this well should have no bottom or 
horizontal obstruction whatever, and the water in this opening 
will be at, and keep at, the mean external sea level, or, rather, a 





LDINAL 


Now if what Mr. Crampton says be true that advantage at once dis- 
appears. He says that he made experiments thirty years ago, in 
conjunction with the late Mr. Humphries, and the conclusion 
he had arrived at was that scarcely any advantage was gained by 
going beyond about 30 lb. or 35 lb. steam pressure above the 
atmosphere and a moderate expansion of five or six times. The 
experiments upon the point were made “‘ with a single cylinder 
pumping engine 18in. diameter and 20in. stroke, pumping 
water from a well of 180ft. in depth . . . The steam 
pressure first employed was 70 lb. above the atmosphere, 
with an expansion of twelve times, and was reduced 10 lb, ata 
time in successive weeks until the pressure was only 35 lb., with 
an expansion of six times, The result was that although the indi- 
cator diagrams showed the theoretical gain, the consumption of 
fuel continued practically unaltered, for the water lifted notwith- 
standing the reduction of pressure. (See “‘ Proceedings of the 
Society of Mechanical Engineers,” 1872.) He goes on to state that 
he accounts for the result by supposing the extra economy, 20 per 
cent., derived from the use of the higher pressure, to have been 
absorbed by the extra friction in the piston and engine, combined 
with the general increased condensation. 

If, then, this be true it would appear clearly that an ordinary 
engine of the common form working with 35 Ib. steam in point of 
economy of coal, is equal to the compound using 60 lb. boiler 
pressure ; and if so, can it be for a moment doubted that in every 
other economical point of view the simple form with the lower 
pressure must prove the superior ; for in the first expense the cost 
of the engines and boiler is less, they occupy less room in the ship, 
the consumption of tallow and oil, and the charges for repairs, 
with the consequent losses by delays of the ship, would be less. 

Surely these are good grounds for the suspicion that for years 
we have been working in the wrong direction, and that.our progress 
is negative. What stronger proof need we have of this than the 
fact that our engines are daily becoming more complicated, and 
the beauty of simplicity—the very first principle of the perfect 
machine—entirely ignored. If our Government, for the reputation 
of the *‘ greatest naval power in the world,” will not try to set the 
question at rest, have our greatest engineering firms fallen into 
the hands of mere shopkeepers, that they will not try the expe- 
riment ? Or have we no scientific society with a love of science 
sufficient to urge it to devote a few pounds for the good of our 
navy and mercantile marine ? .. ¥ 





| until she actually sinks. (I think this is rather a common occur 
| rence.) (6) A ready launched water-tight long-boat to retreat to 
| in case of danger from foundering. These six advantages, and I 
doubt not a good many more, may be ensured by sticking to these 
two points: First, no bottom to the well; and secondly, the 
| between the two vessels shall be slack and elastic. 
India-rubber strops will be found much cheaper, by the bye, than 
Bessemer’s elaborate gimbals. 
As Iam a slight distance off I shall be unable to answer any 
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close approximation to it. This water will, on inspection, appear 


to be rising and falling in the well, but in reality the well will be | 


sliding up and down the sides of the enclosed body of water. 

An internal ship or punt with a light draught of water may be 
floated in the well with sundry and several advantages. 
the sea-sick. (2) To the owners, the liberality of the victims is 
almost proverbial. (3) To the chronometers. (4) The engines will 
cause no vibration on board the inner ship. (5) Of advantage to 


the underwriters, because the external ship will never be deserted | 


DOMESTIC ENGINEERING, 
Srr,—To economise fuel in the warming and ventilating of rooms 
is a subject much talked and written about, advisedly so just now, 
since the medium by which it is 
effected shows signs of scarcity, 
B 
AN 





and consequently no hope of 
any permanent reduction while 
the present extravagance is 


or corroborate, even one idea 
known to be succesful will with 





people in general. 

Your correspondent last week 
has hit upon a plan, viz., leav- 
ing each side of the back of the 
stove hollow, and by perforat- 
ing the front a greater quantity 
of heat generated by the fire 
- will escape into the room. A 
few years agoI did two large 
rooms by what I consider a 
more perfect and sound system 
than the one recommended ; 
time has proved the principle 
to be thoroughly correct. The 
stoves were set as described by 
your correspondent, but on the 
top of each side slots were cut, 
about 7in. diameter, and a cor- 
responding piece at back, so as to 
close them if necessary. A hole 
cut in the outer wall and a piece 
of sheet iron pipe about 9in. by 
y y 4in. was laid icon the underside 

tijjy of the floor, and parallel with 

the joists, to the hearth stone, 

PLAN when it took the form shown 

on plan, making good the outer wall with large air bricks. By 
this means it will be evident a current of fresh air would be con- 
tinually passing into the air chamber at the back of the stove, and 
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(1) To | 


maintained. Therefore to give, | 


out doubt be well received by | 


objections to the above plan, so I will state the only two possible 
ones that have occurred tome. First, you will say the punt will 
be knocking a hole in the side of the well ; and then, just look at 
the increased area of the bottom for friction and drag. In prac- 
tice it will be found that the water which is tinted in the tracing 
will move as part and parcel of the ships. This can be proved 
by dropping a fishing line through the well of a mud punt when 
the doors are down. LAURENCE HARGRAVE. 
Sydney, March 24th, 1873 


from the fire itself. Another advantage is given by this means of 
| introducing fresh air into rooms—they can be used in the summer 
time to keep the rooms cool. Asa practical man I would not like to 

endorse your correspondent’s suggestion by introducing horizontal 
flues; the invariable liability they have to smoke, the costliness of 
| their construction, and the expense of sweeping, would prevent 
| their having any economic value. 2. C. 





THE 18 TON GUN CARRIAGE. 
Srr,—In the descriptive matter accompanying your illustration 
| of Captain Scott’s 18-ton gun carriages in your last week's im- 
eee Messrs. Tangye are mentioned as the designers of the 
hydraulic gear. I wish, by Messrs. Tangye’s desire, to state that 
the adaptation of hydraulic lifting gear to the said gun carriages 
has been carried out, in conjunction with Captain Scott and the 
Government ee, by me personally. 


10, Laurence Pountney-lane, E.C. STEPHEN HOLMAN. 








Ir is stated that in 1872, 1,900,000 tons of iron were made in 
the United States; and that 923,527 tons were produced in Penn- 
sylvania, 

Tue Lonpon Coat Market.—At the London Coal Market on 








there becoming warmed, pass into the room from the apparatus 
above, thereby more onal diffusing the warmth that oes place 


Wednesday there were a considerable number of cargoes for sale, 
but there was no alteration from previous rates, The merchants’ 
price for best Wallsend remains at 36s. Mr. J. R. Scott, the 

egistrar of the London Coal Market, has published some statis- 
tics of imports and exports of coal into and from the port and dis- 
trict of London, by sea, railway, and canal. During the present 
year there has been a net decrease of 60,079 tons within the London 
district, as compared with last year. 

CoLonEL Srr A, CLarKE.—Colonel Sir Andrew Clarke, R.E., 
C.B., K.S.M.G., who has been appointed Governor of the Straits 
Settlements, with his seat of government at Singapore, after a 
distinguished career in Australia, was appointed Director of 
Works to the Admiralty by the Duke of Somerset, an office he 
has now held for nearly ten years; and to give an idea of the 
magnitude of the works conducted by him, and for which he is 
responsible, it has been calculated that the commission payable 
to an ordinary civil engineer, ~ ay that one had been 
employed by the Government to conduct its business, would have 
for the last few years amounted to £80,000 per annum, 
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RAILWAY MATTERS. 

THE Taxford and Ballina line of railway has just been inspected 
by Captain Hutchinson and other railway gentlemen, and has 
been pronounced ready for use. 

A FREIGHT car is being fitted up in San Francisco as a salt water 


aquarium, with a view of importing from the New Hampshire 
coast a load of live fish, to stock California waters, 


THE surveying parties of the Texas and Pacific Railroad Company 
have reached Tucson, Arizona, having completed the surveys 
from Mesilita, New Mexico, to the Pimas villages in Arizona. 


THE excavation of the Gallitzin tunnel, for the purpose of 
making room for a third track, has been commenced by the Penn- 
sylvania Railroad Company. This tunnel is nearly a mile long, 
and the cost of cutting the way for an additional track will be 
considerable. 

A VirGInNIA railroad conductor has invented ja revolving signal 
light, to be attached to the rear of trains, by which the engineers 
behind them can tell by the speed of their rotations, as shown by 
the succession of different coloured lights, at what rate the trains 
are moving, and when they are at rest. 


A MEETING of committees of the boards of the Caledonian and 
North British Railway Companies was held on Wednesday, at 
which the heads of an agreement for the division of a certain 
coaching traffic and the withdrawal of competing new lines were 
initiated. 

Tue extensive line of the Westport Quay Railway will be com- 
pleted by the end of June. The works are in a forward state, and 
the rails laid almost to the quay. The work will complete the 
Great Northern and Western system of railway, the whole of 
which is leased to the Midland Great Western Railway Company. 


THE surveys for the extension of the Chesapeake and Ohio rail- 
road from Richmond to deep water at Yorktown have been com- 
pleted. The company is now offering in New York 3,000,000 dols. 
of new mortgage bonds, secured by a first mortgage on the York- 
town Extension, the proposed Kanawha Valley branch, and the 
proposed bridge over the Ohio at Huntington, and a second mort- 
gage on the rest of the road. 

A WRITER in the American Railway Gazette gives a new reason 
for the frequent breaking of rails of late years. According to his 
theory it is a frequent occurrence for the surface of wheels to 
blister just under the chilled coating, or about three-sixteenths of 
an inch from the surface. The scale breaks off in a short time, 
leaving a flat place upon the wheel. The angle of this flat sur- 
face strikes the rail precisely as a hammer would strike it, and in 
the case of a heavily loaded car, running at a rapid speed, the 
force of the blow is sufficient to break any except the strongest of 
rails. He suggests that all be tested upon their surface before 
being used. 

AN adjourned special meeting of the Midland Company was held 
at Derby on Tuesday, Mr. W. 8. Ellis in the chair. The chair- 
man stated that the only business before the meeting was to sub- 
mit for their approval the Metropolitan and St. John’s-wood 
Railway Bill, which was to enable the Metropolitan and St. John’s- 
wood Railway Company to construct railways to join the Hamp- 
stead Junction Railway and the Midland Railway, with a branch 
to Willesden, and to confer certain other powers upon the com- 
pany, and upon the London and North-Western, the Midland and 
the Metropolitan Railway Companies, and for other purposes. 
The adoption of the bill was carried unanimously. 


In connection with the shortest railway route to India vié the 
Persian Gulf, Mr. Kirby Green writes in his consular report from 
Damascus :—‘‘ An Englishman, long resident in this country, has 
suggested as worthy for examination and consideration the ancient 
Roman causeway, which, according to native information, exists 
almost in a perfect state in a direct line from Bozrah in the Hauran 
(Bostra) to Bussorah on the Persian Gulf. The portion of the 
causeway seen by this gentleman appears to be almost immediately 
available for rails. The roadstead of Acre would necessarily be the 
Mediterranean terminus of this railway, for comparatively good 
anchorage exists under the headlands forming the bay, and either 
of them, it is understood, might with no great trouble and expense 
be formed into a good port. 


THE line proposed by M. Lesseps from Orenburg to Samarcand 
would, says Colonel von Stubendorff, have to pass through Aralsk, 
the valley of the Sir Darya, Taschkend, and the Gates of 
amerlane, as any other route would be impracticable. From 
samarcand to Peshawur the line would necessarily go through the 

Bamyan Pass and Cabul, The Colonel further stated that it was 
now pretty certain from the researches of Colonel Sbernitzky 
that the old bed of the Oxus extends eastward from Krasnovodsk 
in the direction of Bokhara, and that the construction of a line of 
railway along this dry river-bed from the Caspian to Bokhara and 
Samarcand would be comparatively easy. Such a railway would 
be in direct communication with Europe by means of the line of 
steamers from Krasnovodsk to Baku and the railway from Baku 
to Poti and Odessa. 

THE following statement shows at a glance the compara- 
tive results of railway traffic during the last and the present 
years :— 




















ee Miles | Total, | Total, 
saci dea Open. | 1873. | 1872. 
' & £ 
Great Eastern, June Ist «s ce we ce oe 759}| 50,441) 38,394 
Great Indian Peninsula, week ending April 

2 ae 0: 6 es 6b oe 88 oe 1,266 46,378] 40,677 
Great Northern, June Ist .. «. 513 53,481] 47,248 
Great Western, June Ist .. .. «+ oe 1,402 | 110,539) 93,487 
London and North-Western, June Ist .. 1,545}; 173,441) 149,330 
London and South-Western, June Ist .. 583 47,287| 38,999 
Man., Shef., and Lincolnshire, June lst 2544) 30,928] 25,360 
Midland, June lst... .. 2 «se «os «8 o 734); 103,606) 82,218 
North-Eastern, May 31st .. .. «se oo 1,331 | 114,230} 92,989 


A s?RIkE has occurred among the permanent-way men on 
several sections of the Great Western Railway, and it is said that 
about 800 men are “out.” The matter has arisen from an appli- 
cation from the men for an increase of 6d. a day in their pay. 
The men on the line of rail between Worcester and Shrewsbury, 
Wolverhampton and Birmingham, and on the Stourbridge and 
Market Drayton branches, sent in an application a fortnight ago 
for this advance, and on Saturday, when they went to the various 
stations to receive their pay, in accordance with orders from head- 
quarters, they were told their request would not be granted, and 
they were paid off and discharged. The manner in which their 
application was made is said to have been the cause of its refusal, 
and the men on another section of the line have recently obtained 
an advance similar to that which these men have asked for. It is 
said that some of the engine-drivers do not like running their 
engines now the permanent-way men are discharged, as there is a 
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NOTES AND MEMORANDA. 


To gild iron, Kirchmann says, rub the surface of the iron with 
sodium amalgam, then apply a strong solution of chloride of gold. 
On heating, mercury will be driven off and the iron will be gilded. 
Silver and platinum can be applied in the same manner. 

MUELLER employs for the preservation of wood the phosphate of 
baryta formed within the fibre. The wood is first steeped in a 
solution of the phosphate of soda containing 7 per cent. of the 
salt. When dry the wood is again treated with a solution of 
chloride of barium, containing 13 per cent. The American Chemist 
says the wood thus prepared resists damp well. 


WE are informed, says the American Artisan, that a young man 
named Hicks recently conceived the idea of dipping matches, after 
they were tipped, in paraffine, so as to protect them from 
moisture. For this improvement he now receives from a well- 
known match manufacturing establishment in New York an income 
of about 10 dols. a day. Matches thus prepared are said to ignite 
readily after having lain in a basin of water an entire night. 

K. B. Hormann says that the spectrum of phosphoretted 
hydrogen shows four green lines, lying between D and F (Fraun- 
hofer). The green colour, according to the author, is not due to 
burning phosphorus, because phosphorus burned alone shows no 
spectral lines; nor is it due to the burning of the gas phosphoretted 
hydrogen, because this gas when heated is split up. The chemical 
process going forward in the mantle of the flame is supposed by 
the author to produce beams of constant refrangibility, and the 
green colour to be due to these. The spectrum of ammonia is 
yellow. This spectrum is not to be accounted for by the decom- 
position of ammonia and the burning of the nitrogen, 


ULTRAMARINE may be adulterated with some finely ground 
white substance, like alabaster, gypsum, or isinglass, by contriving 
to colour the outside of the particles with ultramarine. This is 
accomplished, according to Dingler’s Polytechnishes Journal, by 
sifting them together, then moistening the compound with a very 
fine sprinkler until it packs in the hand and no dry powder 
remains, It is left for three or four hours, then sifted, dried, &c., 
in such a manner that the blue still adheres to each white grain, 
The adulteration can easily be detected by rubbing a little of it on 
a piece of paper with a knife, thus exposing the white surface of 
some of the grains, so that on comparing it with the original 
sample it has a lighter colour. 

THE growth of manufacturing industries of every character in 
the United States has been collated from the census reports by 
some statistician, though they are deficient in not including all the 
States. Of the Southern States, Georgia has increased most 
largely, though Alabama is nearly equal in proportion. Of the 
States of which figures are given the increase since 1860 has been, 
in New-York, 406,000,000 dols. ; in Pennsylvania, 522,000,000 dols. ; 
Massachusetts, 299,000,000 dols.; Michigan, 86,000,000 dols. ; Iowa, 
32,000,000 dols.; Minnesota, 20,000,000 dols.; Indiana, 66,000,000 
dols.; Illinois, 148,000,000 dols.; Ohio, 448,000,000. The largest 
proportional increase has been in Minnesota, which State now 
inanufactures seven times the amount she did in 1860 ; Ohio comes 
next with over three and a half times; next Michigan with three and 
a half times; then Iowa, with three times. Pennsylvania has the 
largest increase. From the above, alone it is seen that more than 
2,000,000,000 dols. has been added to the wealth of the country 
in ten years past, which the Jnter-Ocean thinks is unanswerable 
proof of the value of a protective tariff. The striking point in 
these figures is the rapid development of manufacturing industries 
at the West. 

WE understand that the following method, devised by M. Jan- 
sen, is to be employed in photographing the apparent contacts of 
Venus with the sun’s edge. The sensitive plate of the apparatus 
is in the form of a disc, fixed upon a plane, which rotates on an 
axis parallel to that of the telescope. The disc is eccentric, so 
that the images are formed near its circumference. Before it, a 
second disc forming a screen is arranged, in which is made a small 
aperture in order to limit the photographic impression of the por- 
tion of the solar image to around the locality where the contacts 
take place. The circular plate which carries the sensitized mate- 
rial is toothed and placed in communication with a small escape- 
ment apparatus actuated by an electric current. At each second 
the pendulum of a clock interrupts the current, the plate turns 
ahead one tooth, and thus disposes, under the hole in the screen, a 
blank part of the negative for another impression. If, therefore, 
the disc has 180 teeth, the plate will receive 180 images of the 
solar edge. The photography can thus be begun a minute and a 
half before the presumed instant of contact ; then when the series 
relating to the first contact is obtained the sensitive plate is with- 
drawn and replaced by another which gives the second contact, 
and so on for the four. The plates are afterwards examined at 
leisure with the microscope. 

M. KLEveR has published a lengthy table of the solubility of 
various substances in glycerine, the following abstract of which, 
given in the Journal of the Franklin Institute, may be of value 
to some of our readers, Fromhis published observations it appears 
that one hundred parts, by weight, of glycerine dissolve at 
ordinary temperatures :— 








Parts by . Parts by 
Weight. Substance. Weight. | Substance. 
20 | Arsenious Acid .. .. 0°20. Phosphorus 
20 =| Arsenic Acid ° 20 Plumbic Acetate 
10 | Benzoic Acid . 50 Potassium Arsenate 
10 | Berie Acid .. oe 3°50 Potassium Chlorate 
15 | OxalicAcid.. . «. 25 | Potassium Bromide 
50 | Tannic Acid.. . 32 Potassium Cyanide 
40 | Alums .. 06 oe o 40 Potassium Iodide 
20 | Ammonium Carbonate 8 | Acid Sodium Carbonate 
20 | Ammonium Chloride 60 | Borax 
5°50| Tartar Emetic .. 98 | Sodium Carbonate 
10 | Barium Chloride.. 20 | Sodium Chlorate 
30 | Cupric Sulphate... .. 0'10| Sulphur 
7°50; Mercuric loride . 50 | Zine Chloride 
27 ~+| Mercuric Cyanide 385 | Zine Sulphate 
19 | Todine .. we os 00 | Urea 
} 0°45) Substance. 
| 0°50; Morphine 
| 0°25; Qu e 
| Strychnine 








AN important step has been taken in the carrying out of the 
decisions of the International Metric Cou:mission which met at 
Paris in October last year. The form and mede of execution of 
the standard metre having been settled, the Coramission entrusted 
to the French section the manufacture and comparison of the new 
metres with the original standard in the archive: of France. We 
learn from Les Mondes that before proceeding to cast the definitive 
metres, the French Commission has thought is advisable to execute 
the first types, with which to test successively all the methods that 
will ultimately be applied to the definitive metres. The first 
experiment took place in the laboratory of M. H. Sainte-Claire 
Deville, who, with the assistance of M. Debray, has succeeded in 

btaining the iridio-plati alloy perfectly pure. The operation 








liability in fine weather of the blocks which hold the sleepers in 
place becoming loosened. This might lead to serious mischief if 
there was not a staff adequate to Pay constant attention to the 
state of the line. A few gangs of the permanent-way men, who 
struck for higher wages, have resumed work at the old rate within | 
the last day or two but the bulk remain out, and unless the | 
difficulty is settled in a few days or fresh hands are obtained the 
matter will produce more inconvenience than at first sight may 
appear. Without a proper staff the road cannot be kept in 
satisfactory working order, and it would only be safe to work the 
trains at a reduced speed on the sections of the line affected by the 
strike. Some carpenters and bricklayers were doing duty as | 
permanent-way men on Wednesday near Kidderminster. The | 
men on the Severn Valley, it appears, have not had an advance, | 
but are working at the old rate, 


of casting this first international metre was considered of so much 
importance that the President of the Republic and some of his 
Ministers, and other eminent Frenchmen, “assisted” at it. Nine 
kilogrammes of platinum, with one kilogramme of iridium, were 
melted under the action of the oxyhydrogen flame from a blow pi 
in three-quarters of an hour. The ingot was then cast, perfectly 
limpid, in a mould formed, like the furnace itself, of a block of 
carbonate of lime, whose interior walls alone were burned under 
the influence of the excessive temperature which was developed ; 
consequently with this substance there is no risk of breakage. 
The metal was allowed to cool in the mould, and preserved its 
bright surface ; in this condition it will be submitted to all the 
processes necessary to give it the definitive form which it ought to 
possess. The operation was considered, by all who witnessed it, 
as perfec successful, 
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MISCELLANEA. 

THE following appointment has been made at the Admiralty :— 
James Torkington, engineer, to the Asia, additional, for service in 
the Thunderer. 

CoLONEL PasLEy, R.E., now superintending the great dockyard 
extension works at Chatham, will succeed Sir Andrew Clarke as 
Director of Admiralty Works. 

A NEw gas burner, known as Wallace’s burner, has been found, 
by Mr. G. J. Warner, to be peculiarly adapted for producing sen- 
sitive flames, The gas flame issuing from such a burner is singu- 
larly sensitive to sound, especially to high notes. 

Amoncst the objects of interest exhibited this week at Wigan, 
were two coal cutters, one made by Messrs. Ommaney and Tatham, 
of Salford, the other patented by Messrs. Elliott and Copely, and 
manufactured by R. and G. Railton, of Blackburn. 

THE great iron tubular mast for the Rupert, turret ship, now 
completing at Chatham Dockyard, was lifted into position on 
Wednesday by means of the powerful sheer legs at the repairing 
basin. The mast weighs several tons. 

M. Soortas has invented an electrical apparatus to be placed in 
the holds of ships for the purpose of giving warning in case of 
leakage. The entrance of water establishes a current, and a com- 
munication is thus set in operation, which gives notice to the 
officers on deck. 

A DEPUTATION waited on the Board of Trade on Friday with 
reference to the Chain Cables Act and its application to the export 
trade. The Marine Secretary of the admitted that the Act 
required amendment ; but there was, he said, no prospect of such 
an amendment this session, 

Ir is stated that the Devon and Somerset Railway, which is 
being constructed between Barnstaple and Taunton, will be ready 
for opening by the Ist of August next. This line will effect a 
saving of about twenty miles in the distance between North 
Devon and London. 


AN innovation at one of the agricultural shows, held in the 
vicinity of Glasgow on Tuesday, was the appointment of women 
to act as judges in certain classes where (says the Worth British 
Mail) their judgment is likely to be more discriminating than that 
of judges of the other sex. 

Tue following statement shows the total number of messages 
forwarded from postal telegraph stations in the United Kingdom 
during the week ended the 31st of May, 1873, and during the corre- 
sponding week of 1872:—Week ended May 31, 1873, 340,241 ; 
June 1, 1872, 288,400 ; increase in the week of 1873 on that of 1872, 
51,841, 

A HANDSOME and elaborate new reredos for the choir of Exeter 
Cathedral is now in course of completion, the work having been 
designed by Sir Gilbert Scott, at an estimated cost of £1625, and 
executed by Messrs. Farmer and Brindley, sculptors, of West- 
minster Bridge-road, London, The expense will be defrayed by 
Dr. Blackall and the Rev. Chancellor Harrington conjointly. 

Mr. Bennet, the Prime Minister of Newfoundland, is working 
a profitable mine of copper and nickel in that island, which affords 
also lead and marble of the purest quality. It has been suggested 
that if a railway be constructed across the island in connexion 
with the Intercolonial Railway, and with a fleet of steamers from 
Queenstown, the mails to New York will be accelerated at least . 
two days. 

THE well-known French physicist, M. Janin, has constructed a 
magnet of extraordinary carrying power. Artificial magnets have 
not hitherto been made to carry more than four or five times their 
own weight, but this magnet is able to sustain upwards of twenty- 
two times its weight. A great number of thin well-magnetised 
plates are used in its construction, instead of the thick plates 
generally employed. 

Mr. W. R. Morris, engineer to the Kent Waterworks, states 
that there are now over 900 miles of water mains in the metropolis 
constantly charged, which could be made at all times instan- 
taneously available in cases of fire upon the line of such pipes, if 
the Metropolitan Board of Works would exercise their legal powers 
in putting hydrants thereon. Mr. Morris adds :—‘‘ Hitherto no 
attention has been paid by that body to the representations made 
to them by metropolitan water companies upon this fact.” 


Ir is announced that the Irish Peat Fuel Company is now in a 
fair way to solve the problem of working the Irish peat bogs to 
practical advantage. The directors have secured a large bog within 
easy access of Dublin, and in every way suitable to the manufacture. 
The Midland Railway Company, on whose line the bog is situate, 
have given every assistance to the undertaking. The machinery 
has been purchased, and some of it is already in the country. The 
directors are resolved to leave nothing undone to make the com- 
pany a success, and it ir to be hoped the result will show that the 
confidence in the feasibility of developing in Ireland a new and 
profitable industry has bien well founded. 

THE following has been posted up at the Newport Rolling Mills, 
Middlesbrough :—‘‘ Notice—To the workmen at Newport Rolling 
Mills : On account of the great difficulties surrounding the manu- 
factured iron trade at the present time, there is every prospect of 
our being compelled to lay off our works more or less frequently, 
and for periods of greater or less duration. We shall continue to 
do our utmost to keep going; but if any workman should prefer 
to seek employment elsewhere he can have an order for his back 
money without working out his fourteen days’ notice, on applica- 
tion to the manager. This notice will continue in force until a 
change in the state of trade warrants its recall, and in no way 
affects the operation of the co-operative scheme.—May 31st, 1873, 
(Signed), Fox,Head, and Co.” 

THE screw steamer Diana, which is employed to run the mails 
between Copenhagen and Iceland, by way of Lerwick and Gran- 
town, arrived in the latter port on Saturday evening, on her first 
outward passage for the season. Seven of her cabin passengers 
are the proprietors of extensive coal-fields, which were discovered 
on the Faroe Islands last year ; and they are on their way to begin 
working the mine. One of the a is a German, three are 
English, and three Danish. One of the Danes is the owner of an 
island where the coal has been found. The party has on board all 
necessary appliances for beginning operations. The coal in Faroe 
runs in seams through the mountainous portion of the islands, 
2200ft. above the sea level. Thearea of the coal-field is thirty-two 
square miles, and the thickest seams are 6ft., the average being 
from 3ft. to 4ft. The company have a capital of £25,000. The 

int at which it is intended to commence is close to a good 

arbour, and coals will probably be out in three months. 

THE Parisians learn with pieasure says the Pall Mall Gazette, 
that some of the works commenced under the late régime 
are to be proceeded with, and that the city finances have 
so far recovered from recent events that the municipality 
can afford to lay out 7,000,000 francs on improvements, 
Among other works determined upon is the prolongation of the 
Avenue de l’Opéra. This superb thoroughfare, which is to run 
from the new Opera-house to the ThéAtre Francais, will, when 
completed, be the finest in Paris. At present only about 100 
yards are completed at each end, but the £40,000 now voted for 
continuing the avenue will go far to aid in its completion. In 
addition to the above undertakings over £80,000 is to be spent on 
the Tuileries, and no doubt the Hotel de Ville will be rebuilt, 


The Palais Royal is nearly reconstructed, and until the next re- 
storation will be occupied by the Council of State. It was thought 
that in clearing away the rubbish many valuable articles would be 


discovered among the débris of the Tuileries, but hardly an: 

of value has been with the exception of a bronze statue 
of Perseus belon; to M. Thiers, which some member of the 
Commune had probably carried off from the ex-President’s hotel 
in the Place St. Georges before it was destroyed. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Borveav, Rue de la Banque. 

BERLIN.— Messrs. A. Asuer and Co., 11, Unter den Linden. 

VIENNA.—Messrs. Gerotp and Co., Booksellers. 

LEIPSIC.—ALPHoNSE Diirr, Bookseller. 

NEW YORK.—WIi.ier and Rocers, 47, Nassau-street. 

TO OORRESPONDENTS. 

*.* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their destination. No 
notice will be taken of communications which do not comply with 
these instructions. é 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, ? ’ 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

S. F. T.—There is only one work on iron founding, a treatise by Overman, 
which you can obtain from Messrs. Spon, Charing Cross. It is against our 
rules to recommend particular machines. 

8. P. 8.—The presence of the second tube will not ajfect the pressure on the 
piston. That depends solely on the height of the vertical tube, and not at 
all on the quantity of water it contains. : 

Warer Power.—The loss will be inappreciable if you use shafting with 
coupling boxes every 20ft. and carry the shafting on friction wheels. The 
arrangement can be very cheaply carried out. 

W. C. R.— Your letter is unintelligible tous. Whatdo youmean by ‘‘ The horse- 
power taken from a boiler by a superheater?”” What tanks do you refer 
to? How can the heat of the escaping steam be at the same time 1000 deg. 
and 212 deg.? 

F. G. L.— We have carefully examined your brake. It is ingenious, but open 
to several practical objections, such as the great weight of the apparatus, 
and the difficulty which would arise in applying it on curves. There are 
several better systems available, however good yours way be. 

A. 8. (Glasgow).— We think you are mistaken as regards want of circulation 
in the boiler you sketch. Wedo not think the plan you propose would give 
any advantage worth the trouble and expense. It might be serviceable, how- 
ever, in the use of internally-fired boilers, especially those with two flues. 

W. T. (Peploe-street).—Jt is almost impossible to regulate the flow of water 
with any accuracy by such valves as you describe, as it is very dificult to 
adjust them with sufficient accuracy. When two widely different tempera- 
tures are required, as in your case, screw sluice-valves should always be 











used, 
W. 8. (Liverpool).—Both the arrangements for loading safety valves are 





ingenious, and would probably work well in practice. To render them 
successful, however, much care would be required in preparing the designs 
of the general arrangement, which might easily be made very unwieldy and 
incorrect. 

Traction.—The simplest method of arriving at the required result is also the 
best. Ascertain by calculation how many inches the piston passes over 
while the engine advances lin. along the road. Ascertain the gross pressure 
on the piston in pounds. Then, as lin, is to the number of inches made by 
the piston, so will the force on the piston be to the tractive force. The result 
should be divided by two, as about one half the power is absorbed by 
Jriction, de. 

T. K.—(Q)) If you will set out the beam to scale, and prepare a diagrain of 
the resolution of forces, you will see that the strain due to the inclined cylin- 
der is resolved into two, one of which comes directly on the connecting rod 
and crank, while the other runs down the centre of the beam. The new 
cylinder, therefore, puts no additional transverse strain on the beam. It 
does introduce a longitudinal strain, which is unimportant, as the beam 
has always an enormous margin of strength for such a strain. (2) When 
engines of any kind are worked expansively, the throttle-valve should not be 
used, because it is desirable to get the highest possible pressure in the valve- 
chest. (3) The work to which you refer is useful tf read with some dis- 
crimination, We cannot name any other so compact and cheap which is 
better. 


SMOKE-CONSUMING PORTABLE ENGINES. 
(To the Editor of the Engineer.) 

Srr,—Could any of your readers kindly inform me whether a portable 
engine capable of consuming its own smoke has ever been constructed, 
and if so, where such a one can be obtained ? : 

Beccles, May 21st, 1873. G. D, 





PETROLEUM FUEL. 
(To the Editor of the Engineer.) 

Srr,—May I take the liberty of asking your readers where I can find 
reliable information regarding experiments (by Admiralty or otherwise) | 
for the adaptation of petroleum as a fuel for steam boilers? 

Charlton, London, 8.E., May 31st, 1873. A.J. | 








CHARCOAL. } 
(To the Editor of the Engineer.) 

Str,—Can any of your numerous readers tell me the weight of one 
cubic yard of charcoal stacked, say, of beech and fir wood? Also the 
quantity of charcoal consumed per ton of iron (bar) from ores yielding 

G. G. 


45 per cent.? 

SUBSCRIPTIONS: 

Toe ENGINEER can be had, by order, from any newsagent in town or country 

at the various railway stations ; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 
Half-yearly (including double number) .. «2 «- £0 14s. 6d. 
Yearly (including two double numbers) .. .. «2 £1 9. 
If credit occur, an extra charge cf two shillings and sixpence per annum will 
be made. THE ENGINEER is registered for transmission abroad. 
FOREIGN SUBSCRIPTIONS. 

In consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. Subscribers paying in advance, 
at these rates, will receive THE ENGINEER weekly, and post-free. 

Subscriptions sent by Post-office Order must be accompanied by a letter of 
advice to the publisher. 
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MEETING NEXT WEEK. 





Soctery or Encrverrs.—Monday, 9th June. at 7,30 p.m.: “On Com- 
maunication between Guards, and Drivers in lway Trains,” 
by Mr. 8. Alfred Varley. 
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THE SUPPLY OF NICKEL 

Txose bodies called metals, which in one form or other 
of combination constitute an immense proportion of the 
whole mass of our globe, and whose number as elementary 
bodies classified by the chemist, far exceeds that of all other 
supposed elementary bodies, are by their unusually varied 
physical and chemical properties of the very highest value 
to mankind ; yet it would be short-witted wisdom to say 
that they are the most important bodies known to us. The 
metalloids are really just as important, for without their 
help the metals, in whatever state we found them, would 
prove intractable. The metals force themselves upon the 
notice of the most ignorant; the value of the metalloids is 
only seen through the medium of chemistry. It is a subject 
of curious interest,and not devoid of usefulness, to notice how 
the distribution and the chemical and physical proportions 
of the various metals influence their cost—quite apart from 
mere fluctuations of market value due to the course of 
trade. How abundantly is each to be found in any state— 
how easily, or with what difficulty is it got into the metallic 
state from natural combinations—or how into new combi- 
nations to become valuable ? When reduced to requlus, 
what are its properties? Is it hard, rigid, tough, or soft, 
easy or hardtofuse? is it beautiful and glittering ? Does 
it tarnish or rust? Does it alloy valuably with other 
metals? All these, and the answers to a hundred like 
questions, are involved in the inquiry as to any known 
metal. What is its value as a material, and thence pre- 
sumably in the market? Gold and platinum, through the 
combination of their scarcity and their respective special 
properties, are called precious metals. Although we have 
in these latter days tracked the gold to its home in the 
quartz rock, we find it everywhere scattered in fragments 
relatively so small and widely diffused, that the cost of its 
segregation largely enters into, and often equals or exceeds 
the current or stahdard values of the metal, and its value 
in the market has decreased with the increased abundance 
drawn from California and Australia. But its chief uses 
are for coin and objects of luxury, and were new sources 
of gold discovered, such as to increase a thousand fold the 
supply, it is difficult to see other uses of very great value 
to which it could be put. Its price would, therefore, pro- 
bably rapidly decline,and the chief effect of such a discovery 
might be to derange, through its influence as a standard 
of value, the markets of the world. 

Not so platinum. The total annual product is vastly 
below that of gold, and its price per pound is also much 
the lower. Why is this so, for, except its beauty, it 
possesses most of the valuable properties of gold, and some 
besides special to itself! The answer is, there are but few 
and small uses to which platinum has ever been applied. 
Yet to what endless and important uses in the arts, in 
chemical manufactures, in metallurgy, in cookery, even in 
architecture and shipbuilding, might we not apply this 
metal were its supply to become sufficiently abundant. 
But there is no prospect or even hope of this, and so the 
parsimony of its distribution renders this metal though 
scarcer than gold, and though unique in its combination of 
valuable properties, a declining one and below that of gold. 
This is even more certainly true of those curious metals 
that, in excessively small proportions, accompany platinum 
in its crude state as worked from the sand. Pal- 
ladium, rhodium, iridium, osmium, &c., may be said 


jto be almost without use; their scarcity forbids 


any attempts to find a use for them—hence they 
have no real value. Their price depends upon cir- 
cumstances as factitidbus as those which make to the 
dilletante that of a wnique engraved agate. With the 
exception of iron all the much employed metals, lead, 
copper, zinc, and tin, are very easily smelted, and their ores 
(excepting those of tin) largely and widely diffused. Hence, 
great as is their value, vast as is the demand for them, their 
prices within moderate periods of time remain pretty steady 
so far as natural causes are concerned, and only vary much 
through the intervention of fiscal causes. In a different 
class stands iron, and may one day stand aluminium. 
In the state chiefly of oxides both are found 
scattered broadcast as the dust beneath our feet. But 
oxides are terribly stable compounds in both cases, and 
in both the price is mainly dependent on the cost of 
isolation from the ore. This cost is larger even still with 
iron, considering the scale on which it is worked ; but in 
the case of aluminium it is almost prohibitory—involving as 
it does the previous isolation of nearly the most oxidable 
metal known, sodium. Yet should means be found here- 
after, as it is probable they will be, to reduce it as readily 
as iron, the metallurgy of aluminium may yet play 
a great part in the world. What numberless and 
important uses could this metal be put to; possessing 
the tenacity nearly of iron with the lightness of glass; 
malleable, ductile, difficult of fusibility, and at com- 
mon temperatures showing small tendency to combine 
either with oxygen or sulphur. Again, viewed in this 
compound aspect of their determinants of value and of 
price, manganese, chromium, cobalt, and nickel may be 
classed together. Of the first the natural supply is prac- 
tically boundless, but the difficulty in reducing it to metal, 
the high fusing point, and the great affinity for oxygen, 
have hitherto prevented its physical properties becoming 
sensibly and fully known. It uses as a metal are 
few and its value small, while its price is high. But 
cobalt, chromium, and nickel form that curious group 
of metals of which the natural distribution is sparse 
and rare; their uses few but important and well 
ascertained, and the price necessarily high. Cobalt 
and chromium may be said to so far have no value 
in their metallic state—the colouring powers of their com- 
binations constituting their chief value, which is enough, 
however, to maintain a high market price for both, but 
especially for chromium. Like titanium, the uses of which 
are widely diffused—vanadum, and indeed a large catalogue 


of others—it is more than doubtfal whether cobalt or 
chromium have ever been seen in a state of metallic purity. 
It would be worthy of national expenditure to make on 
several of these little known metals extensive experiments 
as to their isolation in purity, and their physical and useful 
properties so, and as alloyed. 

We have been led to these remarks by the announcement 
lately made that the price of nickel had advanced so con- 
siderably as to hamper the manufacture of German silver, 
and that should it further advance to thirty shillings per 
pound, that trade would for a time be stopped. Nickel is 
obtained in commerce chiefly from supper nickel, and from 
speiss, a sulpho-arsenate of nickel, and other metals, pro- 
duced in the precesses for obtaining cobalt. For long 
it was neglected as a useless and unknown pest to 
the copper miner, whence its name; but at length 
ore use for it was found — namely, to whiten the 
alloy of copper and zinc so as to form German silver. To 
the present time, notwithstanding that the means have 
been found by M. Gaiffe, of Paris, to deposit pure nickel 
by the electrotype, it may be said to have but this one use 
in the arts. Its price was, we believe, at one time no more 
than three shillings or so per pound. What has produced 
the scarcity? Inasmall way this is an inquiry of as much 
interest as that of coal. 

The peopling of “the lone lands” of the New World and 
of Australia, the spread of wealth and desire for comfort 
everywhere, have no doubt tended to expand the German 
silver trade into a very large one, which has been fostered 
and helped by electro-plating—a rather later deve- 
loped art. But is it through demand overtaking supply 
that the great enhancement of price has arisen. 
We should like much to be made sure of this in the 
first place. It ought not to be forgotten that there 
are a few of the metals, amongst which is nickel, that 
by reason of their comparative rarity and relations to the 
arts readily lend themselves to » monopoly even in the 
hands of a single large capitalist. (Quicksilver was made 
such a monopoly of by the Rothschilds some years ago, and 
the attempt was revived only two or three years since, but 
Californian supplies had made it more difficult. 

Bismuth, a metal produced in extremely small quantity, 
even since Australian ores have supplemented those of 
Europe, yet of great importance to some arts as 
increasing the fusibility of alloys, is also one that 
has admitted of a monopoly, raising its price to a 
guinea per pound. Is nickel now included in the 
category. If it be not, if the price be really due only 
to scarcity in proportion to the demand of the German 
silver trade, then ought those interested to bestir them- 
selves in finding new supplies of the ores. Nickel is 
always an accompaniment of the palaeozoic and so-called 
ozoic rocks. Some of its most valuable minerals have been 
found in large quantity in the Lacustrian rocks of Canada, 
and there is good reason to believe it to extend in larger 
quantities, to the north of the “ Lake of the Woods,” and 
in other places in British North America. “A prospecting” 
of these and other places would be now opportune. 

It has long been currently stated, that Dr. Percy 
many years ago, when engaged by the firm of Evans 
and Asker, of Birmingham, in experiments made profes- 
sionally for them on the production of German silver, 
found that manganese could be substituted for the nickel, 
and this rumour of scientific circles has received confir- 
mation by a recent letter under the well known signature 
of “Y” in the 7'imes, wherein the writer urges the substi- 
tution to be now made, which it is alleged was only pre- 
vented before by trade considerations. If it be so, by all 
means let the metallurgist at once set to work to circum- 
vent Nature’s niggard supply, or the monopolist, wherever 
“it be, just in the same way as King Bomba’s sulphur 
monopoly came to an end under the domineering influence 
of pyrites. We confess, however, we do not anticipate very 
much here from manganese. 

The fact that this last metal will «whiten the alloys of 
copper and zine was, if we be not mistaken, known from 
the days of Achard in Germany, but its power to produce 
a uniform, staple, tough alloy in substitution of nickel is 
quite another thing. The extreme difficulty of purification, 
the great oxidability, the extreme hardness, and the slender 
affinity for either copper or zinc, of manganese, render it 
very unlikely to produce a German silver of a tractable 
and durable character, even if unexceptionable in point 
of colour and lustre. The experiments made by 
Messrs Montefiore, Levi and Co., of Liege, for the Russian 
Government, upon the introduction of manganese into 
bronze and phosphor bronze for cannon, quite sustain] our 
anticipations of failure—though we by no means wish to 
discourage an exhaustive trial, which could not but be un- 
deniably valuable at least. But meanwhile though the 
sources of nickel are restricted, they are capable of great 
extension whence we have indicated and from elsewhere. 
To supplement largely the raw material is the true and 
obvious remedy either for a real scarcity of the metal or for 
an artificial one produced by aprocryphal statements or by 
monopoly. 


COMPETITION BETWEEN BRITISN AND FOREIGN SHIPBUILDERS | 


PERIODICAL panics have occurred within the last few 
years respecting the industrial supremacy of Great Britain. 
Sir William Armstrong sounded the key-note of this 
inharmonious air when, at the meeting of the British 
Association in Newcastle exactly ten years ago, he drew 
attention to the probable results of the ultimate exhaustion 
of our coal supplies; and a few years later Mr. Samuelson, 
M.P., and Mr. Plimsoll, M.P., undertook the somewhat 
thankless task of demonstrating that England was running 
an unequal race with continental countries. Since then no 
great continental achievement in the industrial arts has 
been recorded without adding fuel to the fire that burns in 
the alarmist—the man who is always ready to predict the 
eventual loss of our commercial and industrial prestige. 
The construction of the Peter the Great by the Russian Go- 
vernment was regarded in many quarters as the climax of 
our defection. It was argued that if England kicked the 





beam, when weighed in the naval balance with other na- 
tions, it was impossible that she could maintain her 
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supremacy in any other department of industry where her | with the East, and it is no secret that Austrian ship- 
ascendancy has Bein conspicuous. But it is necessary, if} builders have diligently sought to wrest from our grasp this 


, to assure these well-meaning but 
unduly nervous people that their apprehensions are just as 
undless as those which anima‘ rd John Russell and 
is friends some years ago, when they lived in continual 
dread of a French invasion. Both have shown themselves 
to be afraid of a death they will never die. Both have 
displayed a tendency towards pessimism — aiming at the 
reconstruction of our institutions and the remodelling 
of our habits, which is almost as rous, and infinitel 
more annoying and uncomfortable, than the optimist L 
which declares that “ what is is right, and so let it remain.” 
It is now laid to our charge that we are allowing foreign 
shipbuilders to take the wind out of our sails, and that 
the United States in particular threatens us with a formi- 
dable opposition. Let us examine the gravamen of this 
serious Indictment. 

It is now admitted on all hands that wooden and com- 
posite vessels must in the long run give place entirely to 
iron ships, so that the on uilders of the future must 
stand or fall by the skill and other facilities at their com- 
mand for the conduct of this description of marine archi- 
tecture. America is not slow to understand and take 
advantage of mechanical improvements, and it is even 
claimed for that country that the steamboat which Fulton 
constructed on the Hudson River takes precedence of 
Henry Bell’s Comet, which is believed in this country to 
have lien the first successful attempt at steam navigation. 
Our American cousins may reasonably be presumed to 
have kept themselves au courant with the graduated pro- 
gress of the art of shipbuilding since that time. It 
was to their credit no less than to their interest to do 
so. With a pardonable pride in the extent%of their coun- 
try, and in the magnitude of its natural resources, from 
oysters to inland seas, they have shown themselves no less 
ambitious to excel in the industrial arts. In proof of this 
we need only mention the fact that they were long accus- 
tomed to pride themselves on having the largest cotton 
factory in the world; and there is no doubt that the Mer- 
rimac Factory in Lowell, with its 2538 power-looms and 
105,000 spindles—giving employment to 2500 hands, and 
turning out 490,000 yards of calico every week—is a work- 
shop of which any nation might be proud. But hitherto 
they have tried in vain to fight us with our own weapons, 
coal and iron, or to beat us in our own special industry, 
the manufacture of iron and iron ships. The reasons are 
not far to seek. For many years American ship- 
builders were discountenanced rather than encouraged 
by the United States Government, whose protective 
tariff proved inimical to their free and untramelled 
srogress. But another obstacle of no less consequence 

arred the way to the attainment of their ambi- 
tion. The unique combination of natural advantages 
possessed by the Wear, the Tyne, the Clyde, and 
other northern shipbuilding rivers, will always enable 
English shipbuilders to hold their own, and checkmate the 
aggressive tendencies of American competitors who cannot 
urchase coal,‘iron, or labour so cheaply as they may be 
ad at home. It is not wonderful, therefore, that while 
iron shipbuilding in England has made gigantic progress 
within the last twenty years—trebling, and even quadru- 
pling in value and amount—it has remained almost sta- 
tionary on the other side of the Atlantic. A return 
recently issued by the United States registrar of ship- 
building, showed that for the year ending June 30th, 1872, 
the amount of timber tonnage built was 64,174 tons less 
than during the preceding year, while the tonnage of iron 
vessels launched was even less than for the immediately 
pone twelvemonths. The tonnage of iron steamers 
nuilt in 1862 was 2891 tons; in 1869, 3545 tons; in 1870, 
7692 tons; in 1871, 13,412 tons; and in 1872, 12,776 tons. 
The tonnage of sailing vessels launched within recent years 
has been practically nil. The impetus received by the 
American shipbuilding trade in 1871 is largely due to the 
establishment of the American Steamship Company, which 
was assisted by the Pennsylvania Railroad Company, one 
of the most powerful financial corporations in the American 
Union. The contracts for the first four vessels for the Ameri- 
can SteamshipCompany were placed with Messrs. W. Cramp 
and Co,, of Philadelphia, a concern in which the pro- 
moters of the new line are pecuniarily interested. The 
united tonnage of these four steamers was over 12,000 tons, 
or within a thousand tons of all the steamships launched 
in the Union during either of the last two years. 

A consideration of these facts, combined with a know- 
ledge of the actual position of the shipbuilding trade at 
home, cannot fail to convince the most sceptical that a more 
weak, groundless, and contemptible cry than that of danger 
from American competition could not possibly be uttered. 
On the Clyde alone there are at least a dozen firms that 
generally turn out a larger amount of tonnage per annum 
than all the shipbuilders in the United States put together. 
The total amount of tonnage launched on the Clyde for 
1872 was over 220,000 tons; on the Wear, over 100,000 
tons were launched ; and the Tyne and the Tees each 
contributed over 60,000 tons to the shipbuilding returns of 
the United Kingdom for the same period. The total 
tonnage launched in Great Britain during 1872 was not far 
short of 700,000 tons; and it is an instructive commentary 
on the panic-mongering to which we have alluded that 
nearly a third of this enormous total was built to the order 
of firms more or less intimately connected with America. 
All the great American liners—the Cunard, the National, 
the Union, the Allan, and the White Star, have been 
built in this country; and whether from a fear that 
American shipbuilders would be found “ scamping” their 
work, or from a knowledge that they cannot — 
favourably with English shipbuilders, the directors of these 
great naval enterprises always confined their specifications 
to lish shipbuilders. 


somewhat unavaili 


If r is to be apprehended at all from foreign com- 
petition in this ind it must come from the Continent 
of Europe rather than from America. Germany is making 


efforts to overtake our unrivalled reputation in marine 
architecture, so also are hey a Russia, and Austria. The 
latter country has special facilities for establishing a trade 





e and lucrative connexion ; and Austria has 
claims to consideration for its long established fame in this 
branch of industry. From time itimemorial shipbuilding 
has been an important trade along the shores of the 
Adriatic. Even before the time when her galleys ruled the 
Mediterranean and the Adriatic, and before the Lion of St. 
Mark had carried the terror of his name to the remotest 

of Asia aud Africa, Venice was an important centre 
of this industry. Even in later times, when the commerce 
of Europe has been directed into other channels, the 
shipbuilding trade of Venice has been left as a remnant 
and memento of former tness, But it is but a 
shadow of its former self, and it is impossible to 
speak of it, conducted, as it is, on gy one that 
are now universally regarded as obsolete and bar- 
barous, as in any sense the rival of Great Britain. But there 
is another Austrian port that has established considerable 
ena to successful competition in this industry. 
rieste, which not only possesses a fine harbour and good 
railway accommodation, but which also forms at present the 
principal outlet to the sea for the productions of the in- 
terior of Austria and Hungary, has now three large esta- 
blishments for iron and wood shipbuilding, which are not 
inferior to most works of the same description in England. 
The most important of these works is the Navale Adri- 
atico, which was founded some four or five years ago, and 
at which three-fourths of the ships belonging to the 
Imperial navy have been built. At the present time the 
Archduke Albert, the first ironclad laid down in Austria 
for the Imperial Government, is being built at the Navale 
Adriatico, and if she is not such a formidable marine 
monster as the Peter the Great, she is at any rate a vessel of 
highly respectable size and power; her length between per- 
pendiculars being 275ft., and her breadth 54ft. 3in. The 
draught forward is 19ft., and the draught aft is 23ft. 6in. 
The displacement in tons is 5944—the ton reckoned at 31 
Vienna cubic feet. The total weight of iron required in 
the construction of the Archduke Albert is 2600 tons, 
made up as follows: 1455 tons of plating, 520 tons of angle 
iron, 100 tons of Bessemer steel, 800 tons of iron 
beams, and 200 tons of riveting iron. The armour plates 
are respectively 6in., 7in., and 8in. thick, and weigh 
100 tons. The bow is built for ramming—a favourite 
mode of attack in the Austrian navy since the battle of 
Lissa. Her armament will consist of eight Armstrong guns 
of 1lin. diameter. 

Selecting the Navale Adriatico as a type of the best and 
most advantageously situated shipbuilding establishments 
on the Continent, we find that it yet labours under many 
grievous drawbacks which place it beyond the pale of 
successful competition with British shipbuilders. The first 
difficulty arises from the fact that the great bulk of the 
material used in building iron ships is imported from 
England. All the plates, riveting iron, and Bessemer steel, 
are obtained from the North!of England, and in addition to 
the cost price of material, foreign shipbuilders have to pay 
the freightage and agency charges, which will add a full 
third to the original price of the iron. So long as this is 
the rule Austrian shipbuilders can only take up a secondary 
position, notwithstanding that continental labour is very 
much cheaper than British, 

Another condition that operates to the detriment of the 
continental shipbuilder arises out of the fact that the great 
bulk of the machinery used for shipbuilding purposes is 
made only in Great Britain. Thus we find that all the 
punching, riveting, shearing, slotting, and drilling machines 
used in the Navale Adriatico are made by Shanks, of 
Johnstone; Taunet and Walker, of Leeds; Matthew Paul 
and Co., of Dumbarton, and other large firms who make a 
specialty of this branch of engineering. The same remark 
applies to a t many of the forgings for marine purposes, 
which are seldom made on the spot. It is not that there 
are no works on the Continent competent to undertake 
such contracts, for the establishments of the Widow Baird 
at St. Petersburg, and Krupp of Essen, will compare 
favourably in point of size and capacity with the largest 
works of this kind in England. But the same causes that 
operate to the — of the continental shipbuilder 
affect collateral branches of the trade, and the Austrian, 
French, or Italian shipbuilder will find it as cheap in the 
long run to get his forgings in England as to seek for them 
nearer home. 

But as yet we have touched only the fringe of the subject 
under treatment. The main question yet remains to be 
considered. Shipbuilding has been brought to much 
greater perfection in England than it has attained in 
America or on the Continent. However much the English 
artisan | be behind the continental owvrier in other 
branches of industry, he is undoubtedly far ahead of him 
in this. Great Britain is the home of all the great im- 
provements that have been made from time to time in the 
art of marine architecture, It was in Scotland that iron 
was first used for shipbuilding purposes ; the first vessel so 
constructed being the passenger boat Vulcan, built in 1818 
by Mr. Robert Wilson for the Forth and Clyde Canal 
Company. It was on the Clyde, also, that the screw 
sand was brought to perfection by Messrs. Tod and 

regor and other well known shipbuilding firms, The 
Clyde is likewise the centre from whence radiated 
uable improvements in the steam engine, which 
enabled vessels to accomplish voy: that would 
have been impossible under the conditions that pre- 
viously existed, and called into being such important lines 
as the Pacific Steam Navigation Company, whose ships not 
unfrequently perform va of 15,000 to 16,000 miles. 
To Randolph, Elder, and C y, of Glasgow, another 
Clyde firm, is due the credit of having designed a class of 
steamers of very shallow draught, capable of attaining a 
speed of seventeen knots an hour, and therefore extremely 
useful in cases of emergency. these and kindred im- 
provements that originated with British shipbuilders have 
resulted in bringing the marine architecture of this coun’ 
to something of the ection of an exact science ; whi 
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highly-skilled class of workmen, whose training and capa- 





city fully compensates for the cheaper labour of the 
Continent, inasmuch as it enables them to turn out a more 
—_ quality and a larger amount of work in a given 
ime. 

But the question may be asked, “Do we owe nothing 
at all to the Continent that could be considered an equi- 
valent for all this?’ While another may inquire, “Have 
not continental and American shipbuilders adopted the 
improvements which we have devised?” We are almost 
compelled to return a negative answer to both of these 
queries, Go through any one of the large shipbuilding yards 
on the Clyde, Wear, Tyne, or Mersey, and it will be found 
that there is not a single appliance, invention, or improve- 
ment that is not of British origin. The only exception to 
this rule with which we are acquainted is a simple mecha- 
nical appliance, ar an emery wheel made to revolve 
at a very quick which is used at the shipbuilding 
works of Messrs, y, at Dumbarton, for saw m- 
ing, instead of the ordinary hand-file, which is still largely 
used. This emery wheel was brought over from Vienna 
several years ago by Mr. Peter Denny, the head of the 
firm that bears his name, but it is a miserable set-off 
against the mechanical improvements which the Continent 
has borrowed from this country. The second query which 
we have anticipated is less easily answered, although we 
have onan reason to know that many mechanical improve- 
ments which have been in operation at home for a longer or 
shorter period are not to be found abroad. Indeed, it is 
no exaggeration to say that labour-saving, time-saving, 
and money-economising processes and appliances, have 
been devised in such numbers and with such rapidity 
within recent years, that it is quite impossible for foreign 
shipbuilders, isolated as they are from each other, and cast 
almost entirely on their own individual resources, to keep 
pace with the march of progress in Great Britain. In 
proof of this we need only to mention the fact that the 
George W. Clyde, which was built about two years ago in 
Philadelphia, is the first American coasting steamer that 
was fitted with compound vertical direct-acting surface 
condensing engines, although such engines had been largely 
—, in this country for something like ten years pre- 
viously, 

We can only spare another short paragraph to enume- 
rate the advantages possessed by Great Britain over and 
above her fereign rivals for the successful prosecution of 
iron shipbuilding. We have easier access to the raw mate- 
rials—coal, iron, and steel ; we can purchase these materials 
cheaper in the open market, because they are more abun- 
dant and more easily worked ; our artisans are possessed 
of more skill and greater experience ; our shipbuilders are 
more accustomed to combine for business and professional 
purposes, thus enabling each other to take advantage of 
every available improvement ; and, to sum up all, we have 
so studied marine architecture that shippers, both at 
home and abroad, have accustomed themselves to repose 
the utmost confidence in the work turned out of 
our yards and arsenals. With all these points in our 
favour, it is impossible to doubt that Great Britain will 
continue to hold its own in competition with its foreign 
rivals, 





THE DEVASTATION, 

On the 18th of April we wrote as follows concerning the 
Devastation :—‘‘ Nothing would surprise us less than to find that 
a rumour already in circulation to the effect that the ship will be 
put into the Steam Reserve and undergo no further trials, has a 
certain basis of foundation in fact. That an attempt will be made 
to effect this object is not improbable.” The following extract 
from the Timeswill show that what we prophesied has come to pass, 
and it is now more likely than ever that nothing will be learned 
from the Devastation while the present Admiralty authorities 
remain in office :— 

After filling up with coal at Queenstown to 1100 ‘tons the 
Devastation received orders by telegram from the Admiralty on 
Saturday to return to Spithead in company with the Valorous, 
paddle corvette. Both vessels were clear of the harbour by 6 p.m., 
and shaping a course across St, George’s Channel for the 
English land, the Devastation proceeding under half-boiler power 
at forty revolutions of her engines, which was maintained through- 
out to the time of her arrival at Spithead, and the Valorous using 
sail as well as steam. The eos | revolutions of the Devastation’s 
engines gave a mean and nearly uniform of 74 knots. A 
smooth sea with moderate north-easterly winds prevailed up to 
the time of sighting the Start Point Light in the English Channel. 
The first English land made was the Land’s End, which was 
sighted about a point or so on the =~ at noon on Sunday, 
the Seven Stones fightship and Scilly being observed at the same 
time on the starboard beam. At midnight, on making the Start 
Light, the wind suddenly increased, with a slight easting, to 
double-reef topsail stre’ raising a short chopping sea, which 
soon put the Valorous, with sails now furled, at some distance 
astern of the Devastation, the latter in the height of the increased 
breeze and sea, at about 2 a.m., rolling three and a-half oes 
from port to starboard, thro the entire swing, and pitching 
two degrees (12ft.) from end to end of her length. After Z 
Portland the wind and sea moderated again, and about 6.30 p.m. 
the Devastation anchored at Spithead, the Valorous arriving some 
little time afterwards. 

The cruising trials of the Devastation are thus closed for the 
present, it being understood that she will proceed with the fleet 
under the command of Admiral Hornby to Dover to r~nder honour 
te the Shah of Persia on his arrival in this country, and afterwards 
take part in any naval display at Spithead that the Admiralty may 
decide upon holding in the presence of the Queen and her imperial 
guest. ‘The more carefully these trial cruises of the Devastation, 
so far as they have yet been attempted, are considered, the more 
completely will cause be found for that up to this time the 
monitor’s cruises off the coasts of England and Ireland have given 
absolutely none of the practical results sought for as indicating, 
beyond any ——— certain behaviour of the vessel in hea 
weather at sea, and has been b' 


wy 
uilt to 
at sea, as British 


ships of war are to do when efficiently officered 
an Sey nade teteaiactontied at baned 
she has been supposed to be in search of large coast waves which 
should serve as a introduction to ocean waves, 
and furnish data to Mr. and the tific on 
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avery considerable sum besides in pay and provisions to officers and 
men, wear and tear, and other Samael sxsiinonanee tn ounaieden, 


Only once did she to from the orders which have so 
effectually controlled her movements, and this slice of 
luck was quite unpremedi' and was merely one 
fortuitous 


incidents that do occur now and then in the lives of 
ships as in the lives of men. This occurred i. the ship made 
her thirty hours’ cruise out from the direction of 
the Fastnet Light on the 26th ult., when at bal as ha a er 
net Light then from the Devastation x! t 
phe iA five iiles, 

-two afin, ¢ some waves were found 
the tlantic of very fair size, were found. the hed come § raised 
by some recent gale outside, and the monitor was laid for about an 
hour with her starboard broadside full on to them, and going at 
only half power, or — revolutions per minute. The maximum 
pe of roll recorded by Mr. any 's automatic apparatus 


through this hour’s trial was 14 hrough the entire swing 
be the vessel, the roll po, Bek. E. being two and a-half degrees 


in excess of the roll to windward. This is the only di of 
value obtained by Mr. Froude throughout the whole of the trial 
cruises of the Devastation, and resents in its ve small value 


the entire sum expended in commissioning the vessel to this date. 
The alarmists, in fact, have up to the present time, had it all 
their own way. There are naval men who argue that, because 
the Captain was lost the Devastation must also be lost ; but there 
can be no analogy in the two illustrations. The Cap tain was lost 
owing to three causes—in the first instancé she never swam at her 
designed ee we of water, but — ——. it; Fagen she was 
a masted low freeboard monitor ; and ere may possibly 
have been some want of seamanship in vienliing th the sails by the 
officer on deck in a moment of aaae and pee emergency. 
If such arguments as these have really had weight with the 
—- the policy pursued with the tion was cautious 
to a faul the opinions of all those alarmists who are so 
pt an ng and, no doubt, with very honest intentions, doing their 
best to condemn the Devastation without trial, may surely be 
quoted the eats opinions of such men as Admiral Sir § 
Robinson, the late Controller of the Navy; Sir Alexander e, 
the present Admiral First Sea Lord ; . E J. Reed, C.B., om 
Chief Constructor of the Navy and the de er of the vessel ; 
Mr. Froude, F.R.S.; Professor Rankine, an e members of the 
committee appointed to examine and Landy upon the d Jef 
her Majesty’s ships built and building, and the recorded o 
opinions of the members of the Admiralty Council and et 
tion, including that of the Chief Naval Architect, Mr. N. Barnaby. 

The lighting and the ventilation of the Devastation below are 
largely important questions. To live in this type of ship both 
light and air must be supplied to officers and men in much more 
abundant quantities than with the sea- American monitors 
of the Miantonomoh and the Monadnoc , The lighting of 
the Devastation—all light below being necessarily artificial—is at 
present very defective ; but the lig ven out by the lam 
could be immensely increased, and pln in fact, as — 
perfect as such light could be by fitting to each lamp the Chap 
patent reflectors, such as are fitted to the lamps in the Southsea 
Castle land battery on board her Majesty’s ship 
Himalaya, in the passages at “the Admiralty, and on board the 
sister vessel to the Devastation, the Thunderer. On board the 
latter vessel the light thrown out by the reflectors is so strong 
that a letter may be read with ease at 72ft. distance from one of 
the lamps. 

The ventilation on board the Devastation would appear upon a 
cursory examination of the area of the five fans that drive the 
fresh air from the air shafts above deck through the different 
compartments of the vessel below to be amply sufficient for the 
Esrere: but there is an undeniable “‘stuffiness” in the cabins 

low, and in the men’s - uarters forward at night when the vessel 
is at sea, which proves the want of a greater volume of pure air, 
and the’ presence of impure gases, At present, taking the 
Devastation as she is, however grandly effective she may be as 
simply a fighting machine, she is not perfect in the two matters of 
light and air as hang ox ap the health and comfort of her officers and 
crew, although in both instances the remedy could be very easily 
applied, and at a merely nominal cost. At the same time it must 
also be observed that the superstructure which has been added to 
the vessel upon the original design has very largely added to the 
accommodation on board, especially to that afforded to the 
captain and officers, besides dnciling the ship’s stability at sea. 





KESSLER’S PASSENGER LOCOMOTIVE AT THE 
VIENNA EXHIBITION. 


a ya 350 and 351 we give an external elevation and a lon- 
gitwale section of a fine locomotive exhibited at Vienna by Herr 
Emile Kessler, 0’ lingen, to whom we to express our 
thanks for the drawings from which our engravings have been pre- 
pared. Esslingen is a town of about 15,000 inhabitants, situated 
in Wostesbam, not far from Stuttgart, and the works. managed 
by Herr Kessler enjoy a considerable continental reputation. 

The general features of the engine will be gathered from our 
engraving, which we shall render complete in our next impression, 
by supplying cross sections, and ——- of the tender. e slide 
valves are double ported on ag = invented by Mr. Haswell, of 
Vienna, several years ago. By this means the travel of the valve 
may be — a large B. 4. orifice Lape still retained. The 
valve gear is of the Allan link type, with crossed eccentric rods, 
the angle of advance of the eccentrics being 40 deg. The engine 
is extremely well finished, but it is not gaudy, and the workman- 
ship and materials appear to be alike exce ent. The following 
are the principal dimensions, from which it will be seen that the 
engine is a fine heavy locomotive, capable of doing a great deal of 
hard work. 

Cylinders : 


somneter ee ee ee ee +» $15°59in, 
— + 24°88in. 
Driving and Leading Wheels : 
Diameter .. oe ° 0 6ft. 2hin, 
Trailing Wheels 
i ee eee +. 8ft. din. 
Length of Wheel Base... + o» 18ft, Gin. 
Grate : 
Length.. -. ft. bin. 
= heel 4 6s secs oe eee goo Lifin. 
jurface.. oe 16 square fcet. 
mine § ft. 5in. 
oo « = 5ft. 5 
Width : 
Gremtest .. ste ce oe ce oe ce oe MK Bn. 
oe oo + co oo 2ft, 1ijin, 
Height : 

Least .. .. « eo ec co co co co @K Gite. 
Greatest ee ee bo phe =, 
Tubes : a 

BEE 0k 40. 06 08 0 oe eo oe 1565 

Pwo. lee ose. “ep eo 0 0 os = 10}in. om 
Total heating surface <2 06, 00. 00 00-60 1260 square feet. 
Pressure of oo co co co 290TB, 
yam pa ane MOP ++ «+ 12 tons, 
cee der oe J co we ce ce co SSC 
Seed suiene in tenning coder a tee tons. 





CrvIt AND MECHANICAL ENGINEERS’ Socrety.—The members 
of the above Society = a visit on Saturday last to the works of 
the Albert Bridge elsea, and in the unavoidable absence of 
Mr. Ww. F. Seem, the characteristic features of the work, 

thod of ion, anchorage, &c., were fully expla’ned by 
Mr, A. T. Walmisley. 
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245. ae Joun Puckie, Woodcote-green, and RicHarD 
~ ee gk he 1 aérial tram- 
wa; a —diat I , 1873. 
=. ATOR, ae ¢ de la Fidélité, ee “ An improved 
999. i ae ie ‘Cheneeny a tien “) ements 
WARD Tuomas HucHEs, -lane, “ Impro 

sn Go Dated < Oe uors used in scouring or cleaning wool.”—A 
unication from Gustave Ghilain Daudenart and Edmond 

Verbert, Rue du Progrés, Brussels.—14th March, 1873. 


Hyde, Cheshire, “ Improvemen ts in 


1307. Witt1aM Green, 
”—9th April, ists. 


Croft-street, 
automatic couplings "for railway and other 


1433. Jouw Rocurorp, Cabra Parade, Dublin, “‘ A safety valve for 
ve, and stationary boilers.”—21st April, 1873. 

1561. Leopotp MaIcNan and jam Frawcx, Rue echouart, Paris, 
“An improved apparatus for sto) other vessels.” — 
30th April, 1873. 

1579. Pasir Jopn Davies, Campsbourne-terrace, eerie ee, 

- ng, 


“Improvements in } opens lor controlling, regula’ 

and on the flow or discharge of fluids or liquids, and preventing 
waste thereof.”—2nd May, 1873. 

1596. Seprm™mus SterHen WILLIAMSON and Davip agen Semndentoct, 
Pembrokeshire, ‘‘ Im ———— in apparatus for pumping. draining, 

and ventilating, and for obtaining and applying motive power, 
ly for use underground.”—3rd May, 1873. 

1610. ALEXANDER ROLLAson, Totterdown, Bristol. “Certain improve- 
ments in the ing, and waterproof 
fabrics generally. some of the waterproofing 





materials used in such 
vements being also —— asa varnish and cement, and for 
ee solid materials, and coating ships’ bottoms, and other rough 


purposes.” 

1621. Josern Joun Lisu, Newcastle-upon-Tyne, Northumberland, “Im- 
provements in building with concrete, ~~ = we combining, 
and using apparatus therefor.”—5th May, 

1686. Evcene Moriarty, Portobello-road, Notting: -hill, London, ‘“ Im- 
provements in treating’ sewage in order to produce manure therefrom.” 
—Partly a communication from Jacques Jules Renous Céré, Brussels, 
Belgium.—9th May, 1873. 

ae JOHN wae 3 Newbury, Berks, “‘ Improvements in the construction 

lety valves.” 

1st Jonny Darwryocton, Coleman-street-buildings, Moorgate-street, 
London, “ Improved means of obtaining reciprocatory motion in per- 
cussive engines for drilling or boring rocks a other mineral sub- 

in mining, tunn a | , and other like operations.” 
—18th May, 1873. 


1747. JAMES % ERRAN, Penzance, Cornwall, ‘‘ Improvements in boats.” 
a Witi1am Hopsowx, Hull, Yorkshire, “ Improvements in apparatus 
manufactu roof gutters and rain-water spou' - 

17088. Samvuet Gresow Ruopes and Josern MILLER, Leeds, Yorkshire, 

is ae or a Snpveret modes and means for the manufacture of tobacco 
Be holders.”—14th May, 1873. 

1773. = ewry WIL.iaMs, Swansea, Glamorganshire, “Certain 

improvements in the means of 


fuel, and in the apparatus 
employed therefor.”—15th May, 1873. 

1786. ALFRED Evans Fixtcuer, Liverpool, “Improvements in the 
manufacture of carbonates of soda and potash, and in apparatus 
employed therein.” 

1788. Briertey Dennam Heatey, Brighouse, Yorkshire, ‘‘ Improvements 
in the manufacture of cast steel, and in furnaces and apparatus there- 
for, also applicable to other metallurgical purposes.” 

1789. Ropert Austin PiunKett, Warren Point, County Down, Ireland, 
vies Improvements in preserving stone, wood, and other substances from 


., ™ » Gace, jun., ,, somerleyton-road, Brixton, Surrey, “ An 
“oo needle threader. 

1791. Barstow Hont, Berle-street, Lincoln’s-inn, London, “ Improvements 

the man ufacture 0 king for for stuffing-boxes, and in apparatus 
therefor.” — aad from James Glanding, —_ _—- 
Wilson, and 7. Siew, Philadelphia, Pennsylvania, U 

1792. Cyrus Eskrerr and Henry Searvz, Kingston- upon-Hull, oe 
shire, ‘‘ Improvements in envelopes or hairs used in extracting oil from 
oleaginous seeds and in oil-cake making.” 

1794. Grorce TomLi~son BousFiz.p, Sutton, Surrey, “ Improvements in 
motive power engines to be worked by steam or other fluid, — 
also to meters and pumps.”—A communication from Rudolf Eicke- 
meyer, Yonkers, New York, U.8S.—16th May, 1873. 

1795. Watrer Rateicn BRowxe, Delahay-street, Westminster, ‘‘ Improve- 
ments in counterbalanced lifting = 

~ ay ay GraNGER OLps, South ton-building 

ts in the construction of ca wheels.” 

1797. y Weissam Hewry Crispy, Marsh-gate-lane, Stratford, Essex, ‘‘ Im- 
ea in the construction of masts and spars for ships, the same 
-_ 4 fred mer to the construction of telegraphic, railway, and 

er 

1798. Tomas Wuirraker, Walton-le-Dale, Preston, Lancashire, ‘‘ Im- 
— apparatus for and means of ex’ fires in mills, ware- 

and buil , and in vessels.” 

1799. Robert May CAFFALL, Fleet-street, London, *‘ tp means of 
and appliances for automatically preventing the back rush of gas from 

gasometers, for the gas, and for improving the brilliancy of 
the the lights or flames of 

1800. Henri Scrpion MAvREL, Boulevart de Strasbourg, Paris, “‘ An im- 


apparatus for ruling pa) 
1801. —— RoBeRT ekg thampton- -buildings, London, * «Im- 
"—A ey from Baxter 


London, “ Improve- 





band-saw machines. 
ridge Whitney, Winchendon, Massachusetts, U.S. 

1802. Atrrep Rag, Dalyell-road, Stockwell, Surrey, “‘A new and im- 

proved d river, and lake safety bathing saloon to be used at 

tide, in any depth of water, and with safety to human 


1803. henens Epwarp Smirn, Wednesbury, Staffordshire, “ Improve- 
ments in machinery for making skelps for the manufacture of wrought 
iron and steel tubes.” 

1804. Samve. —~z Grorce Harrisox, and Tuomas GoopBEHERE, 


bs -a, -~-X. ‘est Gorton, near Manchester, “‘ Improvements in ma- 
or spinning, doubling, and winding.”—17th May, 1873. 

1805. oe Saxons OOPER HAMMETT, Southwark, Surrey, “Improved appa- 

ratus for the supply of water to water-closets and other 


I Witrram Atrrep TEeLuine and SAMUEL Jounsox, Wood Green, 
Middlesex, “ Improvements in gas meters.” 

1808. JOHN Spear, Hull, Yorkshire, * “Improvements in spring safety 

ves.” 

1809. Witt1am Fornercit Barno, Westminster, “ Improved a 
for excavating under water, and for raising and lowering cattle tn in 
See ”—A communication from William Duff Bruce, Calcutta, 
mn 

1810. WiLHELM Hansen, S Chancery-lane, London, 
“a “ Improved means for — | and joining ‘ae ieces of iron for 

plates, Y of iron 
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bridges, segments of wheels, and 





-— like 

1811. Jonn Pickup, Waterfoot, Rossendale, Lancashire, “ An improved 
steam Oliver suitable for bolt and stud making.” 

1812. AnpREw Howartson, Cronberry, leck, A N.B., 
and Octavius Witu1aMs, Swansea, Glamorganshire, “‘ Improvements 


in furnaces.” 
1814 Sy Srusss, Rickerscote, Staffordshire, ‘Improvements in 
or the facture of bricks.” 


man’ 
1816. The i Hamitron Forses, Broughton, Northampton- 
shire, “‘A new or improved = for the manufacture of lime 
ye “J - , capable also of being used as an artificial fuel.”— 
la 
we fron sho WILKINSON Bhp te Fuad DanigEL a -ie mag Hull, York- 
“A new or im and ind: 
1819. og pm, 26 -crescent, cent, London, “An “An 
improved glo lor Gale alt and see Moral plate and for other similar 
1 AMEs Smart, Old ae 9 pm and que , am, Hoxton, 
London, - Improvements and dies for cutting screw 


1821, Jonn Braxey, Leeds, ee “Improvements in machinery 
for boots and - 
3. ALFRED Geet Comgocteet, Wetaieny* 
SS Ba on toa or shoe.” 
1823. Henry Lomax, Over- as, EORGE Francis Brap- 
BurY and Tomas Omapwick, Oldham, and THomas 
SrxcLeTon, Over-Darwen, Lancashire, “ Improvements in sewing 
mere IstpoRE ALEXANDRE Papen Notting-hill, London, “‘ apes 


its in pecesiing ont to be employed therein, which 
panne ot is also - a ventilator.” 
1825. Lovts Srerneg, Vi: ambers, Westminster, “‘ Improvements 


applicable to railway carriages.” 
1826. EDWARD Crow ey, Birmingham, “‘ Improvements in breech loading 
arms.” 
1829. Josepn Witiiam Ler, Causeway, Cambridge, “‘ Improvements in 
traction engines and boilers.” 
1830. Samvet Joserm Mackre and Camitte ALpHonse Favre, Delahay- 





Great pn! ae, Westentgeten, “Improvements in the 


mani of 
1831. Wituuam Rosertr toon ith tt London, “Im- 
vements in wheels for vehicles. ”—A communication from from Albert 


1832. Rev. GRanviILLe HaMILtow ForBEs, Broughton, pe pm 
shire, “ A new or d for the of cemen' 
or artificial stone, capable also of being used as an artificial fuel” 

1833. Gzonce Lame Scort, M in blast fur- 
pace, Candee cupolas, and other furnaces ‘for melting or remelting 


— EpwaRrD  apten ey me London, “ Improvements 
y aay ewe he ay fa ge 
—A communication from Thomas Piatti and Charles de Mutrécy, Paris. 
1835. James a McComas, Liverpool, “An improved mode or 
method of metallic bands or sheets.”—A com- 
mun foun Ghesten Garrett Johnsen, New Orleans, Louisiana, 
US.—20th May, 1873. 

1836. Tuomas Futter, Longcrofts, New Shoreham, Sussex, “A new or 
improved aj tus for raising and lowering and adjusting Venetian 
and other blinds.” 

Lancashire, “ Improvements in the con- 

struction of boilers for hea’ and circula‘ water.” 

and Gzorce Dennoim, Stoc! ,, Cheshire, 
yvements in the construction of w 











er 
1837. Jonw Mercatr, 


1839. Ertris Rowtanp and Grorce ErcHe.is WLAND, Manchester, 
ont Improvements in the construction of fire-bars for furnaces.” 


aTHEW CRaiG and JouN CraiG, Stewarton, Ayrshire, N.B,“A 

new or improved ction of churn. 

1841. Josern LicGHTOWLER, and CHARLES BaRRAcLoucH, Halifax, York- 
shire, ‘‘ Improvements in looms for wea 

1842. Moses Tuompson and WiLLiam THOMPSON, Halifax, Yorkshire, and 
WILLIAM Hopason, Tong Park, Yorkshire, “ Improvements in looms 


for wea 
Wueeer, Brentford, Essex, “An improved 


ig.” 

=. Grorce 

ue! 

1814 VALENTINE Locke Lovisonp, Fulham, London, “ ageeremnente in 

for uming smoke, applicable to steam and other 
rnaces.” 

1846. Samvuet CHatwoop, Lancashire Safe and Lock Works, Bolton, 
aes , “Improvements in safes and chambers for storing 
valuables.” 

1849. James SaeruerD, Polygon-avenue, Ardwick, Manchester, “* Im- 
provements in steam boilers or generators.’—2lst May, 1873. 

1850. Sr. Joun Vincent Day, Buchanan-street, Glasgow, Lanarkshire, 

* Certain improvements in the manufacture of’ railwa bars, 
ilar articles.”—A communication from James Hender- 
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son, New York, U.S. 

1851. Apam Woop, Oldham, Lancashire, 
struction of looms for - weaving.” 

1852. Jonn Imray, 8 “Tm- 
provements in apparatus for supporting Pm er —" Aint in suffo- 
catin, ——— and under water.”—A communication from Henri 
Fayol, ines of Commentry Allicr, France. 

1853. Louis Henatst Orsar, Rue de la Victoire, Paris, ‘‘ An improved 
apparatus for cnnyiies =. 

1854. Epwarp Tuomas Houcues, Chancery-lane, London, “‘ Improvements 
in com air motors.”—A communication from Henry Bushnell 
and Elias Parmlee Merriman, New Haven, Connecticut, U.8 

1855. Ropert Stone, Liverpool, “Improvements in the 5... of 
a in rolling stock for same, and in other apparatus connected 

ere’ 
1857. Ricnarp Roserts, Hill House, Keynsham, near Bristol, Somerset- 
shire, ** Improvements in the treatment of emery.” 

1859. Wittiam pee ee P 
ments in gas purifying 
from Edward Kavanagh, P 4 

1860. Witt1aM Ropert thampton-buil: , London, “ Improve- 
ments in the manufactu = r boots and shoes."—A communication 
from ica Tucker, Oakland, California, U.S. 

avis, Great Dover-street, Southwark, Surrey, “ Improve- 


Bicones in the con- 


thoitldt 





, London, “‘ Improve- 
pparatus.”—A communication 
meer U8. 





ments in the construction of injectors for feeding ‘steam boilers.” 
1862. Hunrer Henry we Staple-inn, London, ‘‘Improvements 
in steam es.”—A communication from Bede and Co., Verviers, 


I um, and Farcot and Sons, St. Ouen, near 
1863. HUNTER Henry MuRDOcH, Ly London, « Improvemeuts in 
jon from Guillaume 
J ~ Snakers, Verviers, Belgium. 4 oad May, 1873. 

1866. RicHarD ALTAMOUST Smyrrue, Portarlington, Queen's County, 
Ireland, “‘ Improved apparatus for registering e number of passengers 
carried by tramway and other —— © == invention is also 
applicable for other similar registerixg ae 

1868. Josepa Rocers THomPson, a id, * ‘Improvements in in- 
struments to be employed in rming the operations of sex- 
~— castrating, and tail doc tan sheep in particular and young 

ves. 

1870. Henry Napier Ler, Watling-street, London, “ Improvements in 
combined portable or camp bedsteads, convertible into a couch, chair, 
and — rtmanteau.” 

1872. Danie. Jones, Petistree-Wickham Market, Suffolk, “‘ Improvements 
in obtaining and applying motive power.” 

1874. James Hicoins and Tomas ey Waitwortn, Salford, 
Lancashire, ‘‘ Improvements hi ing and doubling 
cotton and other fibrous materials.” —23rd May 4 1873. 











Inventions Protected for Six Months on the Deposit of 
Complete Specifications, 

1890. Ext Heyworth and Natuan WILkrnson, Blackburn, Lancashire, 
“Improvements in steam boilers.”- ~~ 26th May, 1873. 

1901. Witt1aM Morcan-Brown, Idi London, “ An 
improvement im sewed or seamed nydranite hose.”—A communication 
from Theodore Ayrault Dodge, Cambridge, Middlesex, Massachusetts, 
U.8.—27th May, 1873. 


Patents on which the Stamp Duty of £50 has been Paid. 

1526. Joun Butioven, Accrington, Lancashire, “‘ Tape-dressing or sizin3 
machines.”—26th May, 1870. 

1527. Jutian Bernarp, bury-street, Strand, London, “ Furnaces.”— 


26th May, 1870. 
“ Refining and purifying cast 





1544. James Henperson, New York, U.S., 
iron.”—27th May, 1870. 

1569. CHARLES Deyxton Aset, Southampton-buildings, Chancery-lane, 

, . a and ss lay, 1870. i 
570. Caarntes Denton ABEL, uthampton-buildings, Chancery-lane, 
London, “‘ Metal tubes.”—30th May, 187 ad 

1571. Cuantes Denton a, Southampton -buildings, Chancery-lane, 
London, “‘ Drawing tube skelps.”—30th May, 1870. 

1581. Percy Davip Hepperwicx, Glasgow, Lanarkshire, N.B., “‘ Print- 
ing.”—3ist May, 1870. 

1607. Hewny Timmins, Acton, Middlesex, “ Hinges.”—8rd June, 1870. 

1552. Hewrt ApRIEN BONNEVILLE, Sack ville-street, Piccadilly, London, 
** Label holder and fastener.”—27th May, 1870. 

1560. Witt1am CLELAND, near Liverpool, “‘ Purifying gas, &c "— 
28th May, 1870. 

1625. Epmunp Rartcuirr, Birmingham, “Vestibule lamps.”—4th June, 


1870. 

1641. Water West, St. Paul’s-road, Camden Town, London, and DanteL 
Kemp West, Lidlington- place, Oakley-square, London, “ Pressing 
cotton, &c. "Ith June, 1870. 

= ALEXANDRE Mansre, Baker-street, London, “ Converting cereal and 

ble substances into saccharine matter, &o.” —28th May, 1870. 

usr ‘ges and margins of ‘books and paper,"--Slat 2 ‘a 

e an ins paper.”. ay, 
1131. BenJsaMin JoserH BaRnaRD Mints, Bouth 
** Boots and shoes.” 


1576. Jonn Fiercner Wies, Sun-court, Corabi, ona “ Electro- 


es.” —30th May, 1870. 

1LLIAM TWAITES ———- St. Nicholas, Glamorganshire, and 
Evan Yorarta, —_- Cuwiniige oe cae “ Unloading 
hay, &c."—9th June, 1 

1589. Joun HORNSBY | CaRrurners and STEPHEx ALLEY, Glasgow, 

“ Wheels.” —1let June, 1870. 

1600. Jouw PRiEsTMaN Tm 


or finishing leather.” —' une, 
1814 A ene as Hastam, Bolton, Lancashire, ‘‘ Woven fabrics.”—4th June, 
187! 
1691. BenJaMin JosEPR BARNARD 
“ Steam vessels, 


don, 





+h re 


ags, London, 
Bury-street —_ atid, Lancashire, and 

zs, Lower Broughton, Lancashire, “Preparing and 
hackling flax.”—lst June, 1870. 

1602. — Fae _ Truro, Cornwall, “ Pulverising or reducing ores, 

‘une, 

8 Joun Henry Jounson, Lincoln’s-inn-fields, London, “‘ Furnaces.”— 
4th June, 1870. 

1628. JamMEs Bucnanan MIRRLEES and Wituiam Rewsy Watson, G 

N.B., “ Dessiccating sugar-cane » de.” —Ath 


1871 
1647. % osePH Storer, Hammersmith, Middlesex, “ Fountains.” — 7th 
June, 1870. 





Mrs, SeatiAin 
"—11th June, 1870. 
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1855. Aucusto GuatTart, Gloucester-strect, Warwick-square, London, 
“Telegraphy.”—30th Juste, 1870, 





Patents on which the Stamp Duty of £100 has been Paid. 


1471. James Davenport Wue.riey and Jacos Jones Storer, Boston, 
Suffolk, Massachusetts, U.8., ‘‘ Fuel.”—26th May, 1866. 

1492. James Davenport WHELPLEY and Jacos Jongs Storer, Boston, 
Suffolk, Massachusetts, U.S., ‘‘ Removing dust and gases from air.”— 
29th May, 1866. 

1493. James Davenport WHELPLEY and Jacos Jones Storer, Boston, 
Suffolk, Massachusetts, U.8., “Obtaining metals, &c., from ores and 
minerals.”—29th May, 1866. 

548. ALEXANDER Moncrizerr, United Service Club, Edinburgh, N.B., 
** Mounting and working ordnance.” —dth June, 1866. 

1535. SamueL Turton, Heaton Norris, Lancashire, ‘‘ Steam boilers or 
generators.”—2nd June, 1866, 

1570. AnToINE GrRivEL, jun., Rue de Grenelle, St. Germain, Paris, 
“ Safes, strong rooms, &c.”—7th June, 1866. 


Notices of Intention to Proceed with Patents, 


238. Josepn Henry Betrevey and Tomas Suarer, Gracechurch-street, 
London, ‘‘ Railway carriages, &c.”—20th January, 1873. 

245. Henry Joun Pucxie, Woodcote-green, Epsom, and RIcHARD 
lenNELLy, Cannon-street, London, ‘‘ Aérial tramways.”—2lst January, 
1873. 

252. Bensamis Harpwick Foster, Newcastle-on-Tyne, “ Motive power 
engines.” —22nd January, 1873. 

260. — Farrpury, Burley-in-Wharfedale, ‘‘Washing or scouring 
wool, &c.” 

262. Grorce WittiaM Hatrrenny, Lower Shadwell, London, “ Incom- 
bustible paper, &c.” 

263. WittiaM IRELAND, Macclesfield, ‘ ing steel ingots for wheel 
tires.”—A communication from Richard Pink. 

267. Joun Cummine, Edinburgh. N.B., ‘‘Separating sheets of paper from 
a pile, &c.”—23rd January, 1873. 

285. CHARLES Henry TwywnaM, Victoria street, Westminster, ‘‘ Working 
railway signals.” 

290. WiLt1AM Ronert Lake, Southampton-buildings, London, “ Ice, &c.” 
—A communication from Samuel B. Martin and James M., Beath. 

291. Tuomas Sreap, Birmingham, ‘‘ Washing machines, &c.” — 24th 
January, 1873. 

295. Wittiam Epwarp Gepcr, Wellington-street, Strand, London, 
*“ Clocks.”—A communication from Auguste Pasquier. 

298. Tnomas Loncwortn and Francis Lioyp Jones, Blackburn, ‘‘ Looms 
for weaving.” 

299. James Tester, Hurst Green, “Cutting chaff, &c.” 

301. Witt1aM Dennis, Holborn, London, ‘Forcing and discharging 
water, &c.”—25th January, 1873. 

312. Francis Erskine, Salford, and Witt1aM Samvuet Densy, Heaton 
Norris, ‘‘ Steam boilers, &c.” 

313. aw THEAKER and SaMuEL Ospory, Sheffield, “ Forging or shaping 
metals.” 

314. Ropert Girpwoop, Edinburgh, N.B., “Portable apparatus for illu- 
minating by means of gas.” 

321. Epwarp Tuomas Hvoues, Chancery-lane, London, “Textile or 
fibrous threads.”—A communication from Albert Snoeck and Emile de 
Labarre.—27th January, 1873. 

$27. WiLt1AM WHARLDALE, Pontefract, “‘ Stoppers for bottles.” 

330. Henry Hyne Gises, Stroud, ‘‘Driving straps or bands.”—2Sth 
January, 1873. 

375. Witt1aM Epwarp Gepce, Wellington-street, Strand, London, 
* Blocking boots, &c.”—A communication from Lucien Brunel-Boden 
and J. Felix Brunel-Marchand. 

879. Tuomas BispHamM Kay, Bolton-le-Moors, and FREDERICK MILLS, 
Heywood, ‘‘ Carding engines,”—31st January, 1873. 

301. Jonn TrovsHTon GrinpRop, Liverpool, ‘ Floating wrecks and sub- 
merged vessels.”—Ist February, 1873. 

402, James THORNELOE, Birmingham, “ Organs and harmoiums.” 

407. Ferpinanp Avuocust HERMANN Donnatu and CARL ERDMANN FRIED- 
Rica JASPER, Dresden, Saxony, “ Cigars.”—3rd February, 1873. 

422. Apotpu Koux, Berlin, ‘Steam generators.”—5th February, 1873. 

444. ALFRED Vincent Newton, Chancery-lane, London, ‘‘Treadle 
motions.” — A communication from George Byron Kirkham.—éth 
February, 1873. 

481. Joun Prnxer, Liverpool, *‘ Lowering and raising ships’ boats.” 

485. Georce Taytor YULL, Fleet-street, London, “‘ Clearing and removing 
snow, &c., from tramway tracks.”—10th February, 1873. 

535. ALFRED JoHN PARKER, Queen Margaret’s-grove, Mildmay Park, 
London, “ Printing machines.”—13th February, 1873. 

564. WrLLiaM ARMAND GILBEE, South-street, Finsbury, London, “ Fishing 
nets.”—A communication from Maria Procopé.—L5th February, 1873. 

606. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘“‘ Steam 
governors.” —- A communication from Robert W. Gardner. — 18th 
February, 1873. 

612. WiLL1AM Morcan-Brown, Southampton-buildings, London, “‘Looms 
for weaving.”—A communication from Samuel Thomes Thomas. 

621. WaLTeR Payton, Great George-street, Westminster, “ Valves.”— 
19th February, 1873. 

66%, ApraHaM Steer, South Norwood Park, Surrey, “ Stoves or fire- 
places.”—2lst February, 1873. 

71s. Joun Rosert Bartow and Rospert WaAtsu, Bolton, “ Distributing 
water for extinguishing fires, &c.” 

715. Grorce Spencer, Cannon-street, London, and WALTER MACKERSIE 
Situ, Henniker Cottage, Chandos-road, Stratford, ‘ Fire-boxes.”— 
26th February, 1873. 

1111. Witttam Morcan-Brown, Souti t zs, London, “* Hy- 
draulic hose.”—A communication from Everett Preston Richardson.— 
26th March, 1873. 

1157. Herpert Jonn Havpay, Strand, Westminster, “ Fasteners suitable 
for straps, &c.”—A communication from James Fairman.—28th March, 
1873. 

1216. Dante, Kinnear Ciark, Buckingham-street, Adelphi, London, 
“ Peat fuel and peat charcoal.”—2nd April, 1873. 

1241. ALEXANDER MELvILLe CLARK, Chancery-lane, London, ‘Steam 
= yng presses.”—A communication from John Fisher Taylor.— 
3rd April, 1873. 

1462. ArTHUR RuscomBe Poote, Inner Temple, London, “ Controlling 
railway points and signals.” 

1471. IsHam BaGos, High Holborn, London, ‘‘ Gas.”—23rd April, 1873. 

1490. Freperick Liverati Roveptno, Botolph-lane, London, ‘‘ Artificial 
fuel.”—24th April, 1873. 

1559. ALEXANDER Strance and KennetH Henry Cornisn, York-road, 
Battersea Park, Surrey, “Preparing, spinning, or throwing and 
doubling cotton, &c.”—30th April, 1873, 

1621. Joseru Joun Lisu, Newcastle-upon-Tyne, “‘ Building with concrete, 
&c.”—5th May, 1873. 

1645. ARTHUR CHARLES HENDERSON, P gs, London, 

1‘ Fettling for puddling and boiling furnaces.”—A communication from 

‘thomas nard Barber Edgcomb.—7th May, 1873. 

1665. Jouw Cowan, Dromore, Kenmare, ‘‘ Heating greenhouses, &c.”— 
8th May, 1873. 

1683. Wittiam WaLtTon, Houghton Dale Mills, “‘ Wire cards.” 

1689. CHarces Caspers, Newcastle-on-Tyne, “ Purifying crude anthracene 
of commerce.”—9th May, 1873. 

1705. Isaac AnTOINE CHomEL, Water-street, Liverpool, “‘Ships’ berths, 
&e.”—10th May, 1873. 

1732, Percy Keen, Cole’s Upper Wharf, Shad Thames, Surrey, and Jonn 
Dence, Mark-lane, London, “ Raising or elevating corn, minerals, &c.” 
—12th May, 1873. 

1734. Joun Darwinoton, Coleman-street-buildings, Moorgate-street, 
London, “ Obtaining tip tory motion in percussive engines for 
drilling or boring rocks, &c.”—13th May, 1873. 

a _ KENDALL and Ramsey KenpALt, Gateshead, ‘‘ Economising 

uel.” 

. GEORGE Asicrort, Water-strect, Liverpool, “ Pumping fluids, to 
supply variable pressures to hydraulic presses for compressing and 
baling cotton and other fibrous materials and goods.” 

1760. Georce AsucRort, Water-street, Liv: 1, “Hydraulic presses 
used for pressing cotton, &c.”— 14th May, 1873. 

1778, JAMES PinnELL, Bath, “ Watering pots or cans.”—15th May. 1873. 

1791. Bristow Hunt, Serle-street, Lincoln’s-inn, London, “ for 
stufling-boxes.”—A communication from James Glanding, David Hilton 
Wilson, and Lawrence Johnson.—1l16th May, 18738. 

ae ~~ Grancer OLps., Southampton-buildings, London, “Carriage 
wheels.” 

1799. Ropert May Carratt, Fleet-street, London, ‘‘ Automatically pre- 
venting the back rush of gas from gasometers, &c.”—17th May, 1873. 
1829. Josepa WILLIAM , Causeway, Cambridge, “Traction engines 
an "— 20th May, 1873. 
1837. Jonn Mertca tr, Preston, “ Boilers.” 
1838. Geornce CuaPMAN and Grorce DanHotm, Stockport, “ Weighing 
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machines.”—2lst May, 1873. 
1866. Richarp ALTaMouNT SmyTHE, Portarlington, “ 
number of passengers carried by omnibuses, &c.”—23rd May, 1 
1901. Wiiuiam Morcan-Brown, Sout pton-] London, 
**Sewed or seamed h hose.”—A communication from Theodore 
Ayrault Dodge.—27th May, 1873. 
All having an interest in any one of such applications 
should leave particulars in writing objections to such applications 





. ng office of the Commissioners of Patents, within fourteen days of its 
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8lst May, 1873. 
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2838, 1s. 4d.; 2341, 6d.; 2851, 8d.; 2852, 1s.; 2855, 8d.; 2858, Is. 4d.; 2860, 
&d.; 2869, 6d.; 2874, 8d.; 2879, Sd.; 2882, 6d.; 2885, 4s. 10d.; 2886, 8d.; 
2887, Sd.; 2890, 6d.; 6d.; 2899, 8d.; 2900, 10d; 2903, 6d.; 2907, 8d.; 
8d.; 2911, 10d.; 2916, 8d.; 2919, 10d.; 2922, 6d.; 2924, 1s. 2d.; 2926, 
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3023, 8d.; 3027, 8d.: * 34 3066, 8d.; 3086, 1s. 2d.; 
3096, 4d.; 3100, 6d.; 3106, 4d.; 3108, 4d.; 8111, 4d.; 8112, 4d.; 3114, 4d.; 
8117, 4d.; 3120, 4d.; 3127, 4d.; 3132, 4d.; $133, 4d.; 3145, 4d.; 3147, 4d.; 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and arranged from those published by 
the authority of the Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
3452. J. Furness, Church, Lancashire, “ Packing piston rods, d&c.”—A com- 
munication.—Dated 19th November, 1872. 

This invention relates to metallic packing for piston rods, valve rods, 
and other similar purposes, and consists principally of a packing box or 
gland fixed by bolts on the cylinder or valve box end (or other places 
where the rod to be packed passes through) and contuining two pairs of 
semi-annular packing pieces, the inner sides of which are bored to fit the 
rod, and their outer circumferences are somewhat less than the interior 
of the box. In the exterior of each packing piece is formed a recess in 
which is placed a short spiral spring, which, acting against the interior 
of the box or gland, forces the packing pieces inwards against the rod. 
3457. W. B. Tuompson, Dundee, N.B., ‘* Governors for marine engines,”— 

Dated 21st November, 1872. 

The feature of novelty which constitutes this invention is the construc- 
tion and arrangement of mechanism for preventing the ‘tracing ” of the 
engines, consisting of a shaft suitably arranged in bearings, one end of 
thé shaft being connected to the valve rod or to the engine governor, and 
having on its other end a pulley, and with a fly-wheel fixed upon it inter- 
mediately, in such manner that any acceleration of the motion of the 
shaft tends to displace the fly-wheel, which in turn acts by means of a 
collar upon the rod connected with the valve or governor, 

3407. T. a Huddersfield, Yorkshire, “‘ Fuel.”—Dated 22nd Novem- 
ber, 1872. 

This new or improved fuel consists of creosote oil, or oil of tar, or other 
dead oil, combined with steam in suitable proportions, or it is introduced 
to the furnace simultaneously with and by means of steam. The appara- 
tus consists of a vessel to contain the aforesaid oil having attached a pipe 
with an adjustable tap (for conducting the oil to the furnace, also another 
pipe, with adjustable tap*), to conduct steam from a boiler or other source 
of supply to the said furnace. The two pipes are brought tegether and 
united in one pipe or jet so formed that by the pressure of the steam the 
oil will be discharged and spread over the surface of the fire. 

3504. E. Exsor, Woodville, Leicestershire, ** Furnaces.” —Dated 23rd Novem- 
. 

This invention relates to an improved construction and arrangement of 
steam bviler and other furnaces, and the flues in connection therewith. 
Also in the means of supplying the furnaces with fuel, whereby conside- 
rable economy in the consumption of fuel is effected. According to one 
mode of carrying out this invention, the patentee constructs the furnace 
with horizontal or nearly horizontal fire-bars, and close up the front 
thereof where the fire-door usually exists. Within and across the chamber 
of the furnace he constructs a number of shelves of different elevations 
and at convenient intervals, and immediately above each shelf he forms 
an opening in the roof; the several openings converging towards an 
opening in the bottom of a semi-cylindrical trough of metal, built in the 
brickwerk of the roof of the furnace. Within this trough there is fitted 
to revolve by any convenient or well-known arrang t of hani 
a cylindrical vessel having projecting ribs at intervals upon its exterior 
surface, which scrape over the interior of the trough as they revolve. 
The cylindrical vessel is kept supplied by hand labour or otherwise with 
small coal or slack, and one or more openings are made in the side of the 
cylindrical vessel, through which, as the vessel revolves, a portion of the 
small coal escapes into the trough, which coal is discharged down the 
several feed openings in the bottom of the trough by the projecting ribs 
on the cylindrical vessels as it revolves. The coal thus supplied is partly 
caught upon the shelves in the furnace and is there consumed, and partly 
falls on to the grate bars. Underneath and partly up the sides of the 
boiler, which is of the ordinary egg-ended form, there are constructed a 
number of narrow flues of fire-brick, disposed in rows and in two or more 
tiers, such tiers corresponding, or nearly so, in height with the shelves 
in the furnace, so as to be opposite to the burning fuel contained thereon, 








The several flues run parallel to one another throughout the entire length 
of the boiler, and thus subdivide the flames and current ef heated gases 
into a number of parallel streams, each one of which transmits its heat to | 
the fire-brick sides of the flues. These fire-brick flues, as well as the | 
entire surface of the boiler itself, are enclosed by an outer wall of | 
ordinary brickwork to prevent loss of heat by radiation, the said flues | 
becoming highly heated and giving off their heat to the generator. | 
Between the top of the generator and the fire-brick covering thereof a 
flue space is left for the circulation of the products of combustion over | 
the boiler on their way to the chimney. Two steam domes are con- | 
structed on the top of the boiler, which project up through the brick | 
covering, and serve fur theattachment of the safety valve and other usual 
steam boiler appliances. Should the water level of the boiler be below the 
top of the bviler the top flue will serve for superheating the steam in the 
upper part of the generator. According to another modification of 
furnace the shelves may be dispensed with, and the fire-bars be inclined 
downwards towards the inner end, so as to bring the mass of burning 
fuel well in front of the series of fire-brick flues. ese flues, moreover, 
may lisposed in tric —— of circles round the bottom of 
the boiler, being built of segmental-shaped fire-brick lumps, having pro- 
jections thereon, so that when built up together a number of intervening 
channels or narrow flues will be formed, which may or may not commu- 
nicate by cross passages, as found desirable. 

3523. C. W. Harrison, London, “* Heating water and generating steam.”— 

Dated 23rd November, 1872. 

This invention describes apparatus for heating water or generating 
steam by the combustion of gas, which apparatus consists essentially of a 
tube passing through the water, and having applied at one end a ring 
burner, so that when the gas is ignited the cooler air will be drawn into 
the interior of the flame, and thus press it against the inner surface of 
the tube. 
3611. W. 

1872. 

The pistons of the water and steam cylinders are connected by one rod 
through the stuffing boxes. The valves of the pump are inserted through 
openings in the side of the chest,covered by removable caps ; each valve 
has a spring, and rests upon a brass seat screwed to the iron. The D-slide 
valve of the steam cylinder is moved by steam pistons in cylinders in the 
valve chest ; there is an auxiliary valve that its steam tothe valve- 
moving cylinders, the ports passing through the auxiliary valve and 
down through the valve seat and up into the cylinders. There is a 
swin, lever, operated by a tappet on the piston-rod to move the rod 
and its frame that shifts the auxiliary valve. The steam and water con- 
nections can be made at either side, and the pipes are not disturbed in 
removing the valves. 





C. Serpon, America, ‘‘ Steam pumps.”—Dated 30th November, 





Class 2.-TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

8484. C. D, Cuauncy, Camberwell, Surrey, ‘* Grooves of tramway-rails.”— 


Pn Bi ig Fy ed arrange of 

ven’ ‘or r) prov ments of a) 

for cleaning out the grooves tramway rails, by itch a comtiorekie 

saving of manual labour is effected. For this purpose a truck or wagon 
* The words, for conducting the oil to the furnace, also another pipe 








with adjustable tap,” are found in the copy of the abridgment delivered 
by the applicant, but do not appear in the original abridgment. 


is constructed to travel upon the tramway, and at one or both ends of 
this truck inclined arms or supports are so as to carry narrow 
endless bands which are mounted upon rollers ite to the ves of 
the tramway rails. The endless bands are actuated by topthed or other 
suitable gearing, which receives motion from the axes of the travelling 
wheel or otherwise, and to the end of each inclined arm or supporta 
scoop is jointed, the lower end of which fits loosely into the ve of the 
rail, and as it travels therein with the forward movement of the truck it 
scoops out the mud and dirt, which as it accumulates is conducted on to 
the endless band, and is carried thereby and delivered into the body of 
the truck or wagon. The supports which carry the endless bands and 
scoops are jointed to the truck so as to admit of the scoops being raised 
or lowered as may be required. 

3448. W.R. Sykes, Nunhead, Surrey, and F. R. Francis, London, “* Working 
railway signals.”—Dated 19th November, 1872. 

A ding to this i tion the als are worked automatically and 
the times of arrival and departure of trains are registered automatically. 
The train in a t presses upon a spring (which is 
sufficiently strong to resist the weight of men passing over it) and causes 
this spring to make connection with electro-magnets for working the 
signal lamps or arms. The signals are thus moved to danger; they are 
subsequently returned to caution or all right by the train in passing over 
another spring at a suitable distance from the first, acting in like manner 
upon other electro-magnets in connection with the same signals. The 
arrangement may be such that the train in passing over a spring returns 
the signals at a previous station to caution or all right, and at the same 
time by other electro-magnets sets the signals at the point it is passing 
to danger. Improved arrangements of signal lamps enable the electro- 
magnets to actuate the signals without difficulty. The registration of 
the times of arrival and departure of trains is effected by the said springs 
on being pressed down by the train being put in connection with a 
marker for marking a strip of paper which is caused to travel by clock- 
work. This strip has the hours and minutes embossed on it as it travels 
by rollers, also driven by the clockwork, hence the mark caused to be 
made by the passing train will appear on the paper immediately opposite 
the corresponding time as embossed on the paper. 

3454. J. M. P. O’'CaLLaGHAN, London, “‘ Lowering and raising ships’ boats.” 
—Dated 19th November, 1872. 

For this purpose the davits are made of such a length that their lower 
ends are within a few feet of the water, and their lower ends are mounted 
in pin joints on the ships’ side, so that the davits carrying the boat may 
be lowered to within a short distance of the water, when a suitable 
apparatus releases the tackle, to which the boat is suspended, at both 
ends of the boat simultaneously. 

3458. J. M. Zamoyskt and W. Jackson, London, “ Railway locomotives, 
&c.”—Dated 20th November, 1872. 

The purpose for which this invention is intended is to considerably 
reduce friction, vibration, and the danger of broken axles and crank- 
shafts in all railway and tramway rolling stock, by disconnecting the 
wheels, so as to enable each wheel to act quite independently of its 
fellow wheel. By this means all railway and tramway rolling stock will 
traverse round the curves of their respective railways with greater ease 
than it is possible for them so to do under the present system of fixing 
two wheels on one axle, 

3480. C. O'L. L. Prenpercast, Wokingham, Berkshire, “ Apparatus for 
passenger in a train (railway) communicating with the guard and engine 
driver at one and the same time.”—Dated 21st November, 1872. 

Outside at the ends of the railway carriage, about the centre, and at 
the top, the inventor places a box made of wood or metal; the box hasa 
hinged bottom, which is held closed by a spring or catch, which has a 
handle or lever. He then fastens inside the carriage a cord or wire 
running through the carriage from one handle to the other; from this 
cord or wire he fastens four or more check strings. In the box he places 
a weighted ball with a hole through it, on the top of the ball is a ring 
which projects above the box. The inventor then has a round rod, per- 
pendicular ; one end goes through the bottom of the bottom of the box 
(which hasa notch to receive it) and likewise through the hole of the bali, 
the other end of the rod has an elbow which he fixes to the bottom of the 
carriage. The inventor then runs a cord or wire from the driver's 
whistle through all the rings of the balls to a signal in the guard van. 
Any passenger pulling the check string inside the carriage withdraws 
the catch of the boxes, and the balls fall down the rod, and in their fall 
pull the cord that runs from driver's whistle to the guard’s van, thus 
turning on the driver’s whistle and acting on the signal in the guard’s van 
at the same time. 

3484. A. McKenziz, London, “‘ Moving heads of carriages.” —Dated 21st 
Novenber, 1872. 

The invention consists in connecting with the elbow props telescopic or 
sliding rods, which serve as guides and supports for cviled springs, 
which springs, as the head of the carriage is thrown back or opened, 
become compressed and allow the head to fall, but which when the head 
is attempted to be raised will supplement the action of the coachman and 
throw it up into the closed or raised position in which it will be secured 
by the straightening of the elbow props. 
$493. J. A. Barker and D. Jones, London, “‘ Portable adjusting points for 

tramways.” —Dated 22nd November, 1872. 

An article to be carried with each car, “ and, in case of stoppage of the 
way or accident, necessitating the removal of the car from the line upon 
which it was travelling,” to be used to lead off the car “ either to the 
right or left hand” without straining it or damaging the axles or axle- 
boxes, and also to replace the car upon the tramway without jerking, 
straining, or in any way injuring the car or tramway, and thereby facili- 
tating the traffic on tramways. 

3499. J. H. Bass, London, “‘ Shields or collars for preventing the escape of 
oil, &c., from railway axle-boxes.”—Dated 22nd November, 1872. 

This provisional specification describes forming a shield or ring of a 
metal belt surrounding and binding together a number of separate pieces 
of cork. The hole in the ring is made accurately to fit the axle. 

3512. C. Owen, London, “ Electrical intercommunication.”—23rd November, 
1872. 





Two wires are run along the top of railway carriages and brought down 


| about a foot at cach end of carriage, the said wires being connected to 


two rings oreyes. The coupling of carriage to carriage is effected by two 
copper wires coated with gutta percha and cemented between layers of 
webbing. At each end of each wire is soldered a hook which drops into 
oue of the before-mentioned rings or eyes, and the spring pressing 
against the same ensures perfect contact and completes metallic commu- 
nication, In each guard’s van is a battery of any given form and an 
ordinary electric bell. One terminal of each bell is connected to one pole 
of battery, the other terminal of cach bell is connected to one of train 
wires running along the top of carriages, the other train wire is connected 
witb the second pole of battery, so that no current of clectricity passes 
until the two train wires are connected together ; to effect this when 
alarm ‘is required to be given by passengers to guard the inventor arranges 
in each compartment a push constructed as follows :—Mounted in a 
square box is a lever indicator working on a centre, at one end the in- 
ventor fastens a spring so as todraw down the level against the stop when 
the push is released. He connects one of the train wires with the spring 
of indicator lever and the other train wire with the stop against which 
the lever falls, so that whilst the lever remains up the wires are discon- 
nected and no current , but as soon as the stud is pushed the 
indicator lever falls poh. mary Bh stop, thus completing the circle of elec- 
tricity and causing bells in ’ van toring. A hole being cut out of 
front part of box shows indicator to guard from which compartment the 
signalling proceeds. To show guard from which carriage the alarm has 
been given the inventor carries a rod of iron under the cave of iage, 
and wherever a push occurs he fastens to the said rod a stud. At the 
end of each carriage he mounts a signal which falls when push is 
touched. The means he employs for intercommunication between guard 
and engine-driver are very simple: An electric bell is fixed on engine, 
and by connecting wires of same with battery in guard’s van, and, by 
means of a lever spring, make or break contact and signal at pleasure, 
thus preventing the bell from ringing on engine when the reese 
uires to communicate with guard. For night signalling he fixes a red 
lamp with two shutters, shutting out all light until the shutters are re- 
moved, When signal falls it touches a spring removing the shutters and 
exposing the red light to guard. Where it is preferred to have a signal 
outside each compartment the inventor places a spring behind the push, 
which on being pressed releases a metal vane and allows it to fall out- 
side through a small vertical slit in the upper part of the carriage. This 
vane cannot be replaced from inside. 
$541. T. Norru, Hitchen, Hertfordshire, “ Railway azle bowes."—A com- 
munication.—Dated 26th November, 1872. 

This invention, it will be seen, consists of the glass gauge or indicator 
inserted in the movable front cap or face-plate, the oil pan fitted with 
ay and friction roller or rollers or capillary pads and the improved 

m keep. 


Class 3.—-FABRICS. 
Including yp! and Mechanical Operations connected with 
ring, Manufacturing, Dyeing, Printi ana Dressing 
Fabrics, ec. A i 
ome 8. Snare, Radcliffe, Lancashire, ‘Looms for weaving.”—Dated 19th 


The invention is more applicable to looms in which the pattern to be 
ced the medium of ta; 


woven is produ pele eh ee 
bowls ai on an less chain, and is to effect by means 
of a novel and of the Guha «. oxalenhe 


of work and time whenever the and therefore the dis- 
position of the tappet or swell pieces or bowls, has to be altered. For this 
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purpose the chain is composed of a number of bars placed parallel to the 
axis of the barrel and connected together on their ends by hook-shaped 
pe provided on such bars or any other suitable manner. In each 
a number of perforations, slots by erence, are formed, and suitably 
shaped tappet or swell pieces provided with shanks to enter the aforesaid 
slots are attached to each bar in such number and order as to actuate the 
jacks and consequently the healds in conformity with the pattern to be 
produced. The tappet or swell pieces attached to each bar are secured to 
the same by means of a pin through projections on the inner 
side of the bar and through holes or slots provided in the shanks of the 
ieces. By this means the tappet or swell pieces of each 
single bar can hanged dily without interference with the con- 
nection of the chain. The outer sides of the bars, where the swell pieces 
are attached, are hollowed out in the form of hs to allow of the dip 
or movement of the treadle. When bowls are w in the pattern chain 
they are arranged on pins resting in supports formed on cross stays, 
which in this arrangement take the place of the above described bars andare 
connected at their ends in a similar manner. The pins can be taken out 
and the position of the bowls changed without interfering with the con- 
nection of the chain. 
3469. A. Dockray, Leeds, “ Roving, spinning, twisting, and laying fAbrous 
materials,” —Dated 20th November, 1872. 

The object of these improvements is to obtain a more perfect command 
over the variable speeds essential to the various operations of roving, 
spinning, twi , and la: fibrous material, and securesa range of “an 4 
unattainable by the present known means. Fer this purpose the flyer is 
attached to a tubular revolving socket, which rotates in and is suspended 
from a top rail or fixing, and has a rotatory motion imparted to it by 
toothed gearing or by a whirl and band for roving, spinning, twisting, 
and laying. The bobbin is attached to and ves with the spindle, and 
does not rise and fall on the spindle, as the spindle and bobbin both rise 
and fall together. The top revolving socket is also available for putting 
in the twist without the use of a flyer. 

3520. J. C. Ramspen, Lightelijte, Yorkshire, ‘‘ Dividing double piled fabrics.” 
ted 23rd November, 1872. 

The provisional specification, after reciting that sundry patents have 
been obtained from time to time for severing or cutting asunder the pile 
threads of that particular class of pile fabrics which are woven face to face 
at one operation, and are cut asunder, producing thereby two separate 
and distinct pieces of pile fabric, and referring to the difficulty of pro- 
ducing an uniform shade of colour, from the impossibility (practically 
speaking) of obtaining the same cutting edge twice alike upon the knives 
used for severing the fabric, goes on to state that by this present inven- 
tion the pile of fabrics of this class are severed or divided by means of 
heat, obtained and applied by passing a current of ow through a 
fine wire, and then passing the wire between the fabric, or drawing the 
fabric over (above and below) the wire so heated, thus dispensing entirely 
with the use of the knives for severing or dividing as aforesaid. The wire 
is supported by suitable backing. 

—- CuirFray, Maromme, France, “ Printing.” —Dated 26th November, 
72. 








This invention relates to processes and apparatus having for object the 
obtaining of a new product imitating fancy cloths, with stripes and ribs 
squaring exactly together, and consists, First, in the addition to an ordi- 
nary cylinder machine for printing woven fabrics, of a cylinder with 
circular grooves or recesses perpendicular to its axis, this cylinder being 
hollow or solid, and heated by any suitable means. In this case the 
blanket and the pressers only permit the printing of the various colours 
and the production of the ribs in relief, on one single face of the woven 
fabric : Secondly, in a special machine having two engraved cylinders tu 
ae a single colour at the same time on both faces of the fabric, and 

wo heated grooved or recessed rollers to produce upon the two faces a 
ribbing or cording corresponding with the colours ; Thirdly, in two dis- 


tinct machines, one of which will print the colours on one or both faces, 
and the other produce the rib’ or cording on one side —_ or on both 
sides, either upon a plain dyed cloth or upon a woven fabric previously 


printed ; ee in an application of the colours at one operation when 
dyeing a cloth—this being effected by means of a continuous machine 
arranged like those used for printing woven fabrics; Fifthly, in the addi- 
tion of glycerine to the colours to facilitate the fixing of these latter, 
and to preserve a certain degree of softness in the cloth after the drying. 


3561. W. Smirn, Heywood, Lancashire, ‘‘ Looms.”—Dated 27th November, 
1872. 


This invdhtion is applicable to the picking motion, and it consists in so 
constructing the parts that give motion to the picking sticks, that when 
the loom is turned back the picking lever is not depressed, and conse- 
quently no motion is imparted to the picking stick, by this means the 
weaver can turn back the loom to find the broken weft or for other pur- 
poses without disturbing the shuttle. 

3572. A. M. Crark, London, “‘ Combined printing, pressing, or calendering, 
cutting, pasting, and folding machine.”"—A communication.—Dated 27th 
November, 1872. 

The invention has for its object to combine with a rotary or other 
printing press all the appurtenances and devices for completing (except 
binding) newspapers, pamphlets, or books. For this purpose the in- 
ventor combines the printing press whose type and pressure rollers are 
inc in diameter to receive and act on two or more electrotypes at 
each revolution with calender or pressure rollers, a te trough and 
cutting and folding rollers, the re or book being delivered from the 
machine ready for trimming and binding. 


Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ils, dc. 
3443. J. L. Norton, London, “ Drying wool, hay, straw, &c,"—Dated 18th 
November, 1872. 

According to this provisional specification the materials to be dried or 
baked are caused by various arrangements of apparatus to travel through 
the baking or drying chamber. Sometimes the materials are pre or 
drying by pressing them in bags. Ways of heating the drying chamber by 
means of steam pipes are described, and also methods of making the 
joints of the pipes. 

3486. J. H. Jonnson, London, “‘ Seed or grain separators.”—A communica- 
tion.—Dated 31st November, 1872. 

This invention relates to a frame of perforated plates to which is 
imparted a quick vibrating longitudinal t, which is suddenly 
checked at intervals, so that the frame is both moved and shaken or 
— This is effected by means of a ratchet or cam wheel operating a 

ever secured at its upper end to the frame, and acted upon by a spring 
having its lower end bearing upon the cam wheel. The invention also 
relates to a screened chute, to which is imparted a vertical movement, 
which is suddenly checked at intervals, so the chute is both moved, 
shaken, or jarred. This is effected by ratchets or cam wheels, the tecth of 
which operate simultaneously upon the frame of the chute and upon 
swinging levers, the opposite ends of which act upon the correspondin 
parts of the chute. e invention further relates to a hopper provid 
with a feed slide moving in parallel links or otberwise arranged to pro- 
vide an even delivery across the width of the feed slot, in which is 
provided an agitator, to which is imparted a vertical and somewhat 
circular movement by the action of the chute to which it is attached. 
‘The object of the invention is to provide a means of rapidly and effectually 
separating seeds from each other or from foreign or refuse matter. 

3498. D. and G. Greic, Leeds, ‘ Multiple furrow ploughs.” — Dated 1st 


November, 1872. 

rovisio! p mn describes ting each of the ploughs 
to the peti in such a manner that the plough line of each _— can be 
set at any angle desired to the central line of the frame. In some cases 
where the ploughs are carried by an angular or inclined beam, and the 
width of the furrow isadjusted by moving the ploughs nearer to or further 
from one another along such beam, the frame is formed with a second 

or inclined beam parallel with the first beam. and between the 
movable stays, which can be slid to and fro, and be fixed 





ificatior 





the back part of the skifes are carried by and can be slid along the rear- 

most angular beam. 

3515. 8. OsBorn, Sheffie! 
—Dated 23rd Nov 


“ Finger beams for reaping and mowing machines.” 
» 1872. 


“ Steam cultivating 
ta in the winding 











Class 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
=, BT ceases Chester, “ Smoke in fire-grates.”—Dated 18th November, 


This invention relates to ordinary or domestic fire-grates or stoves, and 
consists in applying thereto hollow air conductors, erably formed of 





fire-clay, which rest upon the grate and conduct air into the midst of the 
burning fuel. 
3442. S. W. Worssam, London, “ Manufacture of parquetry.”—Dated 18th 
November, 1872. 
For the purpose of edging and grooving the te parts the inventor 
bines on one hine two rotary cutters, one for the other for 


edging, whereby the operations of grooving and are effected at 
one traverse of the w Or, if desired, a single cutter block with suit- 
able cutters may be employed for effecting the combined operations of 
grooving and edging, or o! and edging, in which case he em- 
ploys a double set of tables and guides, so that two operatives may work 
at the same time at one machine. For surfacing, he takes a square of 
parquetry and fixes it to a revolving disc fixed to an axis carried by a 

ppet head. In front of this disc he fixes a cutter for acting upon the 

ace of the wood. 
3444. J. Tait, London, “ Constructing the floors and other parts of buildings, 
and in ventilating the same.”— Dated 18th November, 1872. 

These floors of buildings of concrete are made hollow so that the hot 
air may be introduced therein. 

3453. J. Rivey, London, “ Roofs, dc.”—Dated i9th November, 1872. 

In constructing roofs and other parts of buildings of corrugated metal 
the inventor fixes upon the framework of the roof or other part to be 
covered series of rows of hooks, and upon the underside of the corrugated 
metal and spanning the corrugations a band or bands of metal which when 
the metal is Jaid acts as “ eyes” totheaforesaid hooks, thereby securing the 
metal to the framework. here the upper edge of each successive layer 
of metal overlaps the next upper serial row of hooks rectan portions 
are cut from the said layer exposing the hooks and allowing the bands, 
spanning the under part of the next layer to engage with the hooks so 
exposed. When the roof is covered the metal is made fast at the outer 
edges by screws as described in the specification. 

3456. J. T. Hotcrort, London, “ Preventing waste of water.”—Dated 13th 
November, 1872. 

This invention relates to a waste water preventer for water closets, &c., 
and consists of a service box containing just so much water as is required 
at each discharge, which box is fitted to an o cistern, and is pro- 
vided with two valves, one of which opens to fill the box which the other 
a to supply the closet, and vice versa, the box valve closing before the 
closet valve begins to upen. 

3467. T. D. Tutty and J. T. Rosinson, London, “ Gas and water supply 
pipes.” —Dated 20th November, 1872. 

This invention is to render the escape of gas almost impossible, and 
by similar means to extinguish any fire ; this is effected by combining 
the gas and water supply pipes. In the event of fire every gas pipe is 
converted into a water pipe, and every valve and cock into high-pressure 
water pipes, and directed to the seat of fire. The fire being extinguished 
and the gas again required, the water is drained off by means of a cock. 
An additional arrangement is made in the roof of theatres of several self- 
acting valves which no gas pressure can open, but which tbe water pres- 
sure would immediately open and throw upon a fire so many large streams 
of water that the fire would be extinguished. 

3506. H. B. Youxc, Instow, Devonshire, “* Venetian and other blinds.” — 
Dated 23rd November, 1872. 

When applied to Venetian blinds one improvement consists in raising 
and lowering such blinds in parts linked together by sliding cords or 
webs. Such parts may be raised or lowered consecutively. By these 
means there need be no accumulation of packed laths at the bottom of 
the blind until it has been raised at least one-half its total length. e 
laths of each part may be put at different angles. A second improvement 
consists in holding the cords by an inclined reel or by a conical barrelled 
reel fixed jto the window frame or contiguous thereto, These improve- 
ments are applicable to other purposes. 

8513. W. Wriaut, Sheffield, “ Waste of water in water-closets.”—Dated 
23rd November, 1872. 

A movable cistern works within an outer cistern, the latter corre- 
sponding in capacity with the quantity of water to be discharged or 
measured at each action of the apparatus. Each cistern has a valve at 
bottom, which is opened and closed as required by the action of the 
movable cistern, the valves being closed by their own gravity, and opened 
without any connecting rod, wire, ur chain. 


Class 6.—_FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
5468. J. A. C. De Laroucue, France, *‘ Ordnance and other fire-arms.”— 

Dated 20th November, 1872. 

This invention consists :—First, in the use of harder metal than that of 
the rest of the bore for the bearing parts of the said bore ; Secondly, in 
the nse of a special powder chamber distinct from either the tube or the 
body of the yee itself; Thirdly, a new mode of cutting openings near 
the muzzle of ordnance ; Fourthly, a special lubricating wad or gas check 
wad suppressing windage ; Fifthly, cutting the rifling on the internal 
face of strong ribs projecting into the bore, and having the pitch of the 
said rifling, the projectile being formed to suit ; Sixthly, a heated shtet 
of metal is fixed to a mandril slightly smaller than the intended bore and 
rolled on to it; one or more outer rollers each layer on to the 
mandril, applicable to ordnance and other cylinders. 

3488. A. M. Crark, London, “‘ Breech-loading jire-arms.”"—A communica- 


tion.— Dated 21st November, 1872. 

The action is posed of a d tumbler and striker, slidin, 
block for closing the breech, one main spring and combined sear an 
trigger, all of which parts are mounted in or operated by a drop lever 
pivoted at the forward end of the breech chamber. An extractor is pro- 
vided composed of two bent levers uperated by the falling motion of the 
sliding block, the spent cartridge cases being ejected at an opening made 
at one side of the stock. A device for extracting defective cases consists 
of a thimble having prongs entering the rifling in the barrel, for forcing 
out the dcbris by means of the ramrod. i back sight is pivoted 
obliquely to the axis of the barrel to correct deviation, and is provided 
with a spring catch entering notches in the side flanges to hold the sight 
securely at any degree of elevation. 
$518. 8S. B. ALLtrort, Birmingham, “‘ Breech-leading small arims.”—Dated 

23rd November, 1872. 

This invention vonsists in fastening down the barrels of drop down 
guns by means of a horizontal slidin It worked by a vertical or nearly 
vertical lever at the back of the break off. The lower arm of this lever 
takes into a slot in the rear end of the bolt, whilst its upper arm takes 
into an oblique slot in an arm on the axis of the hand lever on the tang. 
By turning the hand lever aside, the oblique slot in the arm of its axis 
acting upon the vertical lever causes the said lever to withdraw the bolt 
and unfasten the barrels. A spring acting on the lever gives the snapping 
action to the boit. A double bolt may be worked in the manner de- 
scribed. In this case one branch of the bolt takes into a recess in the 
lump on the underside of the barrels, and the other branch seats itself 
upon a lump projecting from the face of the breech end of the barrels. 
3519. J. Suites, Birmingham, “ Breech-loading small arms.”—Dated 23rd 

November, 1872. 

This invention consists of the following ejecting arrangement for eject- 
ing the cases of the exploded cartridges from the shoes of bolt guns. At 
the rear end of the breech shoe and at a short distance in advance of the 
shoulder against which the bolt is locked, a groove or depression is formed 
extending across the concave bottom of the shoe, the front side of the 
said groove being by preference inclined. The bolt of the gun is furnished 
with the ordinary spring hook extractor. On withdrawing the bolt after 
the gun has been the case of the exploded cartridge is ex- 
tracted by the hook and is drawn along the shoe until the rim of the said 
case is brought over the groove or depression in the shoe, when its lower 
side is pressed into the said groove by the extractor . The motion 
of the case being thus suddenly arrested, it is jerked or ejected from out 
the shoe. By this invention the ordinary spring and ejector = - 


hi 





3485. W. E. Gevos, London, “ Washing linen.”—A communication.— Dated 
2let November, 1872. 
This apparatus is composed of a covered vat; under the bottom of this 
vat is fitted a boiler provided with a small furnace and a chimney or 
flue having a valve to regulate the draught, and a small door for the 


ascending tube for the elevation 
linen is placed im the vat, the water 
form the lye are poured 
intermediate chamber 
the boiler, com the air enclosed in this latter to i 
reversed syphon the liquid arrives at the lower end of this syp! 
The fire being lit in the furnace the lye in the boiler 
produces a head of steam sufficiently powerful to push the liquid into the 
ascending tube and cause it to issue } tate sae anu spread over the linen. 
When the liquid reaches the lower end of the ascending tube the steam 
finds free passage, and consequently the pee ceases ; then the liquor 
which is contained in the intermediate chamber beneath the vat meeting 
no further resistance falls into a boiler through a small tube, and so on 
successively. Based upon these principles this apparatus may be used for 
making coffee, and a variety of other purposes, employing vats or reser- 
voirs of various forms and dimensions, 
3508. R. B. Srewart, London, “ Heels of boots and shoes.” — Dated 2rd 
November, 1872. 

It isa hollow heel, or rather frame or socket for heels of boots and 
shoes, made either of metal, leather, or other hard substance, and 
fastened upon the heel part of the same with nails or screws, and into 
which wooden blocks with the grain upwards, or leather, gutta-percha, 
vulcanised india-rubber, or other material, is inserted and projecting from 
the eighth to the half part of an inch above the heel frame or socket for 
the purposes of wear, and fastened into the same by means of three or 
four screws passing through the sides of the hollow heel into such mate- 
rials, and which can thus very easily be removed and renewed by the 
wearers at any time, so enabling them to keep the heels of their boots or 
shoes in perfect order at little cost, which, when duwn at heel, are not 
only sadly injured, but are also very dangerous. 

3538. a NeEEepsaM, Sheffield, “ Knives and forks.”—Dated 25th November, 
1872. 


os 
: 
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This invention consists in making the knives and forks by the following 
methods :—The blades or forks to so constructed as to have a ledge 
or shoulder formed at the point of junction between the tang and bolster, 
so that it may allow the handle to slot on close to the bolster of the blade 
or fork, ani furtber to have the tang sufficiently long so aa to cause it to go 
clean ugh the handle, which gives a direct permanent support and re- 
sisting power to the knife or fork against bruises in case of falling. The 
different parts are then afterwards united together by soft or hard 
soldering, causing handle and blade, or handle and fork, to be one piece 
or article. 

3614. W. Morcayx-Brown, London, “ Fastening of stays, &c.”—A com- 
munrcation.— Dated 30th November, 1872. 

This invention is for a method of attaching busks to stays, corsets, or 
other garments. In the stays or other garments are made vertical 
pockets or openings at certain distances from each other ; the busks have 
similar pockets or vertical openings at intermediate distances to the 
pockets un the stays. A plate or pin alternately passing in the two 
pockets or vertical vpenings attaches the two together. 





Class 8.—-CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fue 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

oe, &. Hornsy, London, “‘ Treating fatty materials.” —Dated 19th Novem- 

r, 1872. 
The novelty of this invention consists in the amalgamation of the in- 
gredients for lubricating purposes, and in the use of steatine or other 
earthy substances as a lubricant for railway carriage and other axles. 


ont, C. D. J. Seitz, Edinburgh, “ Treating wood.”--Dated 19th November, 
872 


fae 

Wood is boiled in a vessel through which a constant circulation of 
heated caustic soda leys is effected by a pump placed between and con- 
nected to the wood boiler and a heater. 

3449. x. Davison, London, “‘ Brewing apparatus.”—Dated 10th November, 
1872. 

All the larger vessels or utensils are constructed of such materials and 
in such a manner as to maintain the requisite temperatures therein, and 
to preserve the liquors from contact with those sources of impurity to 
which they are ordinarily exposed. The said vessels or utensils are con- 
structed of solid brickwork, concrete, or other suitable material lined 
with a glazed surface, and the smaller kinds of vessels, as well as the 
pipes, gutters, and the like, are made of earthenware, porcelain, or glass, 
and stoppers of similar material are substituted for the ordinary metal 
taps and cocks. 

3460. A. Morcan, London, “ Purifying and amalgamating gum resins.”— 
Dated 20th November, 1872. 

This invention consists in pulverising the gum in order to extract from 
it the foreign subst hel in bination with it. The use of chloride 
of lime in solution for se’ ting from the gum the woody particles and 
foreign substances usually foun in it. The use of moist or wet heat and 
pressure for ting the powdered 
use, 

3464. E. Hints, Warsash, Southampton, and B. Biccs, London, “ Deodo- 
rising and purifying sewage, &c.”—Dated 20th November, 1872. 

This invention consists in treating sewage, night soil, and other ex- 
crementitious matters, so as to deodorise and purify them, and to obtain 
ammonia and sulphur as residual products. According to one process 
the matters to be treated are mixed with lime in an air-tight tank. Air 
is then forced through the said matters, thereby precipitating the solid 
parts. The said air is then conveyed to a second tank carrying with it 
sulphuretted hydrogen and ammoniacal gases. This second tank con- 
tains sulphurous acid through which the cforesaid gases are passed, and 
sulphite of ammonia and sulphur are thus obtained. Or the aforesaid 

may be passed through sulphuric or muriatic acid in the second tank 
to fix the ammonia and the sulphuretted hydrogen, and other uncon- 
densed gases are afterwards passed through sulphurous acid or a 
hydrated oxide of iron contained in a third tank to decompose the 
sulphurous hydrogen and obtain sulphur. The sewage precipitate in the 
first tank may be used as a manure. According to another process the 
matters to be treated are placed in an air-tight tank and sulphurous 
acid forced through them to precipitate the solid parts and fix the 
ammonia and decompose tlhe sulphuretted hydrogen and obtain sulphur 
therefrom. The sewage precipitate or sludge thus obtained may cither 
be dried and used as a manure, or it may be burnt so as to cause it to 
give off its sulphur in the form of sulphurous acid gas, or be otherwise 
utilised. 
3473. C. W. Harrison and A. H. Harrison, London, ‘* Charging air with 

vapour of hydrocarbon liquids.” —Dated 20th November, 1872. 

This specification describes app ‘or impelling fine streams of air 
direct on to the surface of the hydrocarbon liquid, whereby it is c od 
with the vapour thereof, the air for this purpose being forced through a 
hollow float carrying a number of jets with their nozzles direct down- 
wards and near the surface of the liquid. 

3478. C. W. Stemens, London, “‘ Furnaces.”—A communication.— Dated 21st 
November, 1872. 

This invention relates to the construction and use of floating bridges 
and working out mouthpieces for glass melting tanks. The floating 
bridges are bars or girders of fire-clay or other refractory material secured 
by dowels at intervals across the tank so as to prevent the re uf the 
less pure and imperfectly melted materials from the feeding end to the 
working out end. The mouthpieces are cowl-shaped—one end dipping 
some depth into the melted matter, so that the workmen drawing 
their interior get the purer glass from a low level, and are at the same time 
protected from the flame of the furnace. 


3501. J. H. Prayer, Birmingham, “ Utilising waste phosphorus products.” 
aoe November, 1872. 

consists in utilising the gaseous phosphorus compounds 

of by the said gaseous 

’ this treatment 

consists in adding 





or s gum preparatery to 


} 
' 














sed with and the gun is stronger in consequence of the ab 
vet away parte im the choo and bolt. 
1827. H. Apams, London, “ Revolving pistols.”—Dated 20th May, 1873. 
This invention consists in the construction and ——- te revolvi) 
pistols of a self-acting safety lever for the mer when cock 
or uncocked so as to prevent any accidental of the pistol when 
in the ket or in the holster of the saddle or ise, at the same 
the arm being instantly fired when in the hand. 


Class 7.-FURNITURE AND Pc aeaacamgg ‘ 
Including Cooking Utensils, aments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 


3438. W. R. Lake, London, “ Inkstand.”—Dated 18th November, 1872. 
The object of the present invention is the novel construction of an ink- 
stand which be called “*the economical inkstand.” This novel ink- 
Stand is characterised by the fact of al having its cover closed 
except at the moment when the pen is therein, at which moment 
it rises under the cope ye AE eel 
placed in front of the block or stand which contains the 


for the purpose of giving 


the use of phosphide 


phosphorus to and alloys of 

tenacity and <tee wabuahio properties thereto by 

of copper instead of uncombined phosphorus, as 
3585. F. M. Lyre, Asnicres, France, “‘ Purifying 

communication.— Dated 28th November, 1872. 

The features of novelty of this invention consist, First, in the produc- 
San oS aeiyeento cts San pharehets and certain of its compounds 
its » in the 
tion) to 


, 





acid 
by means of barium and its ; Secondly, Ppa ee 
acid (purified according to this i facture of 
of ammonia, 





ts — = dy LS phosphori 
f » paste e ic 
> mixing therewith phosphorite or bone, earth, and 
charcoal subjected to distillation. 


331. B. Larnam, London, “ ifying sewage.” —Dated 28th January, 1873. 
Ths invention conatetsin using th precipitate obtained from sewage 
in the “ alumina,” “ phosphate of al “" and other 





cesses, and the “magnesia” and “iron” processes for treating other 
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sewage for the uction of manure. The said tate is first dried, | into this groove. Ina second a spherical is Geesetele withantantonneit uid and solid) in the ordinary annealing 
some time is treated with uric or other acid, so formed on the spigot, anda lightly conal surlace formed inside the on ‘ 

as to convert the alumina in sulphate and sesqui-sul; of alumina A f in the widest part of the spigot, and S71. 8. Bourne, Middlesex, ‘‘ Bolts, spindles, &c.”—Dated 20th November, 
and ffi 6 ee She ee a in this groove there is a of . The two pipe lengths are 1872. 
to carbonise some of the organic matter. The compound so is % interpoeed to allow of angular In addition to the usual thread in the bolt, spindle, or shaft, there is 
then mixed with the sewage, with sufficient alkali to neutralise | adjustment. A joint is 80 that it can be caulked or made another opposi over the same space, and two 
the acid, whereupon the resul alumina, phosphate of alumina, and it from the The is made without the common bead or nutsare used, one for 2 provided on one nut, 
phosphate of lime, are and at the same time the flocculent | slight t at ite t an equivalent contraction is formed which can be turned over to clip the a S and thus lock both. 
deposit formed drags down ee See Se ee le aucet at or near its end to retain the packing material when its can be used ae ee 
the humus, mould, and carbon‘ matter 68 introd from the inside between the and faucet. A fourth can be applied to plain bolts, spindles, 
with some of the ammonia. The deposit thus o may be used as | joint is designed like the third for being =. The pipe ' 3479 CG, E. Harrison, Middlesex, “ Wernieg rooms.”—Dated 20th 
& manure, or it may be dried and treated and be again to other | ends gre both tly enlarged, and are furmed wi entering November, 1872. 
sewage, in the above described manner, in order to obtain a manure. | inwards. These are notched to receive Wolta, by w theyare| This specification ius for warming and heating the 
The solid matter may be first removed from the sewage by the apparatus | fixed together. aie at deaieer tuations, by a combination of two con- 


1815. G. W. Scoutay, 8t, roy os U.8., ag 

a. —— to eg a ”"— Dated tn May, 1873. 
nest, a &@ novel method of or 

par tho tot of the anal ogo avnovel method toealing 

or pepatns ev com: 4 
ing, dipping, or treating the flesh or tissue of the animal. F 

n preparing the carcass of animal for the more effectual preserva ation 

Fifth, in combining the internal and external applications 
of the antiseptic influence to animal matter, 


Class 9.—ELECTRICITY. 
indus Electric, Magnetic, Electro-Magnetic Apparatus, 
lectrical Apparatus, and Galvanic Batteries. 
8462. J. Twomey Bangor, North Wales,‘ Supporting and protecting tele- 
graph wires.” —Dated 20th November, 1872. 

This invention relates to bearers of slate (a non-conductor) with holes 
or nicks for wires pro; t- from a wall or supported pane 
posts a ge is afford ts oe pe covers, or when underground 

‘ed pieces of slate. 


—- - ir. var Gam ibe, ** Telegraphing.”—Dated 21st November, 


mis. ao relates to apparatus Ne py man letters, or other 
characters are pot ee pe by the actinism of a beam of light on sensitive or 








chemical paper or other suitable moving surface, or we 
suitable me t a tr San on a moving surface c ly 
prepared or othe: \ ht may from a — 


refers that the said beam of 


pee rd nirror, but “ei ieoonaee 
ides c a to move _ paper or oti 4 
to prod he letters or 


should be He p 
oaay or ate on which +4 di 





uce or fix 

liar manner patterns, stencils, or 

omen, upon on which the _ a Calpe is caused by magnetism to play or 
move, rt of this invention in w the 


n carrying in’ 
beam of light is cindy a ith, he uses a camel's 
other like instrument, which is attached to the moving armature of a 
magnet. 
8476. C. J. Apri —, Hamilton, Canada, “Sewing machines.”—Dated 
2lst November, 

This consists pale og in driving the shuttle and needle bar from the 
same tablet or ite equivalent ; Secondly, in the arrangement of the take- 
up frame and take-up in combination with extension plate; Thirdly, in 
an a’ ement of an open Preseure tt foot ; Fourthly, in an arrange- 
ment P| ouble spring tension ; Fifthly, in an arrangement and combina- 
tion of shuttle a, ing, screws, shuttle race, and sliding plates for 
adjusting the te 
8492. C. E. Werron, aan Banas yt vag si pee appliances in 

magneto oo 2nd November, 187 

Portable magne Bry a application to — parts of the 
human body without the necessity of covering or surrounding the metal 
of which they are composed with an elastic or flexible material as usual, 
but oxidation is prevented as required by page wey Ager Lee the — 
appliance whether it be in the form of a metallic we 





Ulass 10.—MISCELLANEOUS, 

Including all Patents not found under the preceding heads, 

3401. J. Tenwick, Northumberland, ‘‘ Anchors for ships and vessels.”— 
—Dated 16th November, 1872. 

Anchor shanks are made with a bulb of spherical shape upon which 
two half sockets with the flukes uttached are to move, 

8402. D. K. West and W. West, Middlesex, ‘* Pressing cotton.”—Dated 15th 
November, 1872. 

The throttle valve of driving en; ” is soguteted by the joint action of 
the steam and the water pressure jar manner. Contrivances pnd 
relieving So pressure on working ve ves for gy A 

scribed. Press boxes are filled in a novel manner. of base 
and base which are exposed to tensile strain are esd as steel at Toaye at 
iron, the shaft of the retaining irons being carried over the 
casting, and ends secured. Side of boxes are made to Ee 
springs. The fastenings of the bale ties are at top and bottom of 
3407. 4 Sree., Glasgow, “ Indicator for offices.”—Dated ith pieain, 


This invention has principally for its object to increase the utility of 
personal indicators, such as are at present in use in offices, for showing 
whether a person is in or out at any time, -— consists according to one 
modification in combining with the ordina: equivalent movable parts 
showing “ out” or “ in,” certain addition ssovebie or adjustable pieces 


sina 


numerals whereby to indicate an hour until w! the person to 
whom the indicator applies is to be out or in or engaged. 
3413. T. Ryper and G. Ry am L ster, “ Machinery for forging.”— 





Dated 15th November, 187: 
This invention is a table to the machines known as “ Ryder’s 
forging machines,” —_ t consists in so constructing such machines that 
when wae Soe ht upon any of the swaying or forging 


blocks, a hole ene out AO plato, which is p! in any convenien' 
ition between the cam or o! ther dri shaft and the lower portion of 
he shine, which ins the blow. By this means the injury to the 





eccentric, cam, tapper, or crank shaft, and to other parts of the machine, 

s avoided, and the original cost of the machine is reduced. 

$414. A. M. Crark, Middl “ Moulding india-rubber."—Dated 15th 
November, 1872. 

The invention relates to for Iding combs and other 
articles, and consists, First, in groovin, the moul rollers longitudi- 
nally to produce the taisod surface on the sheet of rubber or other plastic 
ma passing between them to form the backs of the combs ; and 
Secondly, to moun’ the wheels on the ends of the moulding 
rollers, with a view to ensure the exact correspondence of the mouldings 
on the two sides of the sheet. 

3415. G. T. Bousrretp, Sutton, Surrey, “Cutting and polishing glass.”— 
Dated 15th November, 1 





i: 





This provisional specification describes various improvements in 
machinery for holding and polishing glass, gems, marble, stones, and 
other hard substances. 


$416. B. Mitier, Leeds, “ A ‘or gates, cutting, shearing, and 
planing iron.”— Dated 16t Nee 

This invention relates to Fe pe a vibesting pan. and shearing 
rein ge 80 oi that it will Mae cut, shear, an j a circular, 
curved, straight, or pine rt... a orm. Ano! 
double-sided punching and a shearing’ machine is employed and in a line 
with the front is bolted a bed grooves, in w slides a table; 
plain y, grooves are formed in this table securing the plates - be Jad ue 
upon ; underneath the table is a nut and screw, which revolving right . 
left works the table oY or forwards, and is put in mo 
follows :—On the boss of the main wheel is fixed a path cam a giving 


connected ; 
stud and fixed horizon ; to the 
connected by a rod to an er lever which is loose on a short ; this 
lever carries a pawl, working a rachet wheel, and giving motion to a shaft 


on which is fixed a change spur wheel, working in an intermediate wheel 
gearing 1 into another wheel keyed to a short crea shaft on the end of the 
; cross-shaft is a bevel wheel sel working # pinion on the 

end of the screw, gi motion tothe table. 0 sigh engesen Bo other 
side of the machine bed, which is «d outwards, carrying 
a su a worm wheel and circular table, which carries the 
; this table receives its motion through a vertical 

er two studs to a 


wheel into 
tho end ofthe worm shaft and giving motion to the Saco 


3418. A. Eee Poy» pw Mlb oy a oo ene, 1872. 

To the bac! or film bber is attached by 
aucune ier, hii sxe cause it A th ee 
back, but will not pass through it to the silk face, The face of a fabric is 
f double or compound fabric consisting of a silk face with a 


lormed of a 
cotton back. 


> 
® 
; 
. 
ih 
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3425. LS H. Curxnock, Brooklyn, “‘ Sheet-metal cans.”—Dated 16th Novem- 


This invention relates to that class of metallic cans made erably of 
sheet tin, and used for holding hermetically sealed preserved 
fruits, articles, and in w Lay A 
afford access to the conten’ $ $s necenteay $0 aover the t 
ppt Se GS 

ip is so com cover 
while due is made for a close joint, the | 


of said edges by the solder which would pea ctu yameded 
after the ru or remo sealing strip is 

against. Means are also quovtied to ald Gt ennventent yen ae 
stri in place to close the can, and aloo Sor Socitatinn Gea senliy sonsoveh 
of the strip when required in opening the can. 


3428. 8. Hotman, London, “‘ Apparatus for raising and lewering hea 
bodies.”—Dated 1 Gin November, 1878 ‘ val 7 er 
Thio taveution eouniste te ny Dead ty wee of 2 Maes 
ae worked ss draulic ram wich acts a a telco 
to an en: hand pump for cranes, 
Also to an arrangement of same pump (et 
pumps being applicable for ordinary purposes. 
3430. J. 8. Poor, Plym Devonshire, “ Infants’ Seeding bottles."— Dated 


A a Jocmntey, TE either in chi 

made er in china, or white or 
any metal, to be fixed in the india-rubber tate of the child's Toodiy 
bottle, or one end to the cork of the bottle and the other to the end o: 
the india-rubber tube. By the handle of the tap to either a 
sixteenth ry or quarter, or , you ulate the flow of milk from 


the bottle to the chil S mouth, sv that the child is not able to empty its 

bottle so 

$433. W. Ros, Sheffield, ‘‘ Hollows as rounds and bead and moulding 
planes. "— Dated 18th November, 1: 


This invention consists in ag nnd na hollows and rounds and bead 
and moulding planes with removable seats, whereby one plane will serve 
to form several different sizes or forms of hollow, round, bead, or moulding 


by simply the removable seat or m part and the cutting 
iron of the a Ene OS Sepenee yeaah Ting wegees wr Sa EES 
and form oulding as at present. 


3435. J. nase Preston, Lancashire, “ Feeding and delivery apparatus.”— 
Dated 18th November, 1872. 
The feature of novelty in this a tus consists in placing as many 
feed-boards as rp be — for 4, - ing, i. geoves — (thus — 
no more ground space, so valuable in a office rs requiring 
folding are placed on each, in the usual ray, flr ier is placed laced 80 as 
to fall on the feeding drum, conv ty tapes or Gceermeens 
to the + folding knives, the sheote machine. It will thus be 
seen that two, three, or four times the amount of folding will be done than 
is now by the present machines in the same time. 
3441. A. M. bar ny je “* Walking sticks."—A communication.—Dated 


18th November, 1 
Thisinvention 1D wr to constructing sticks in sections forming 
a candle, matches, 


so many separate com ents for con 
> which are made of thin 
metal or o' ected 


ink, and paper. sections, 

r material, are screwed cr otherwise conn together, and 

when thus filled form a ‘‘ walking stick companion.” 
oem, | H, —— London, *‘ Bookbinders’ cloth, &c."”—Dated 19th 
rm improvement consists in using in lieu of the usual woven cloth a 
waterproof felted fabric made of cotton, wool, or other fibres, separate or 
with a solution of caoutchouc, or of gutta- 
percha, or both those substances combined. And, Secondly, to imitate 
certain kinds of leather, 4 lines or dicings, or checks are printed by 
means of engraved rollers, or by any of — usual methods, with ordinary 
inter’s ink, pe ld size, or bak ey a = of these materials 

in imitation o: faiced skivers, Russia 1 leat 


oust. c. Ll. Bog eee Batham, 8w - aie ic tracing paper.” — 
Dated 19th November, 1872." ” 


The ah, is based on the principle “ae 4 bape a of chromates on 
gelatine, gums, and albumen, and its in tion of an auto- 
graphic tracing paper and an improved ink are = or drawing on the 
same in order that the said writing or design may me- 
diately or at any subsequent period. 

3457. C. W. Metrer, T. W. Smiru, and C. Minasst, London, ‘“‘ Tobacco 
uches.”—Dated 19th November, 1872. 
features of pp tam of this invention consist in making a pouch 
with an open mouth by affixing an india-rubber to the upper part of 
—_ The pouch is 7 by twisting round the middle eco 
e pouch, and pulling the ring or sneuth ov over the bottom of the 
pouch. 


8459. P. om, Eeeingin, Cumberland, “ Rolling mills."—Dated 20th 


November, 1 
invention relates principally to three-roller mills, Each mill is 





provided with two-hinged ees which are fitted to be raised or lowered 
at one end. A le runs to and fro on each table, and grooves or rails 
guide the said . Shun 


grooves or rails guide the bogies, or one 

of them laterally, so that the present the iron at a fresh groove 

without being guided by the operators. In most cases a travelling table 

mounted on a hinged frame is used on one side of the mill, and adjustable 

stops are fixed to the said table. 

3461. A. Fraser, Bdinburgh, N.B., 
om 1872. 


“Composing types.” — Dated 20th 


‘are contained in ved trays. At the front end of each 
groove ere is a separator carried by the 3 tray whch ps partly extends down 
front of the foremost type, and which with an inverted 


shoulder extending sufficiently backwards over the tos act on one 
—_ when moved down The parts so far described are quite 
ble from the rest of the apparatus, and grooved pom gear quite 


different sizes of types and a se 
lor each apparatus comprises a series 
depressors pape tye Ryde me caf em, aeons Polen 
tors of the changea' strays, and. & projection on gach depressor enters a 


Erwand ‘inte poriion - on the tabt we bonged ——— bene Bo ant be om p= ore 


p tenronk we are dra’ rods connected to bell-crank levers, an 
levers aaa on prytnee series of wires to a second series 
of bell-crank — acted on by vertical key 


. which are yg as 
uired com} recutving types as they are 
dey a. isa rufdeplate with with a eores which gradually cenvenge 
asingle outlet Bate. myn whi drop into a com 

avo y- ves are made of erent depths to suit the dif- 
ferent = May the and the cover plate or plates are made 
adjustable by screws to suit erent “ founts,” or sets of founts. 

om, © E. G. Jounson, London, “' Perforating paper, dc.”— Dated 20th Novem- 


A Ld ee apd rs or cli; ee ee with change- 
able Shores + Belang pins, and also plates 


— ticket or other article 
perforated with ay dete or talieation, 


Suitable open 
See a ay Ryd ~~ Ry of the 


$465. 8. Heminoway, Bradford, “Packing dry soap, &c."—Dated 20th 
tae 1865, 
consists of a series of receptacles 


ain framework, said eens open ot 
ng wrappers ant ie at bottom with a false 
de on 


. Also 

4 ee oe < ee 

num orm, arrangement less dimen- 

sions. When the SS nicgeteti ke cotern et usual manner 
by hand, and then rem: 

3466. T. C. Seay, “ Protection of the chest and tL "—Dated 

£ denen of ungs. 


20th , 1872. 

A shield to cover or oz pratt cores the cheek of the hesey, oth, pone, 
mule, aie, Snake at Sema, Sa0Be of leather, cab pony amor oe 
rubber, w , or other servicea to be suspended 
Sn ees of Rin net Seen aaa, 00 ree a ee ees 
or , or to saddle, or to any part of the harness, and 
down or by or other through the fore legs to 

le belly or girth, or 


Se a. Sosa teh tee * Annealing and cleansing the surfaces of 
The feature of novelty which constitutes this invention is the boiling of 


reostve, the | saz 





atmusphere of rooms 
centric vertical tubes, with a ring of gas jets between them, the outer 
pn Ma! the prod of com! the inner left open at 
both far the fves chroulation of the elmonphere to be heated. 
mis. M. Ure, Glasgow, ‘* Measuring taps.”—Dated 2ist November, 
is formed with a slight] 
The apparatus 


be inserted into the cask or 
withdrawn, the smaller 
X hollow ta) 


plug of an 
out at front end of 
Ea cea eta 


coned or 
from w! 


ding one ment the ents are ference taken 
in the following ions, viz : _— iy rst of bar iron, 
fourteen ou eight ounces > ounces of 
am, ounces of fluor Toe" or id treated as 
in a sm and & batt oances When a finer quality of tool wel steel is 
ema, two um substituted for 
wa” file “steel” he uses by preference about 

poche ty of “ omer” scrap or rail bar, one and a half 
janes iron, or two pounds of fluor spar or chlor e, one half 


one and a half ounces of 
raed and the same is treated in a ag me | furnace, In some cases 
seventy-four of wrought bar iron, fourteen ounces of tungsten, 
fourteen ounces of on cage eight ounces of charcoal, one half ounce of 
black oxide of and treated as usual in a crucible. 
Steel thus produced will weld without the usual chemicals em loyed | 
that purpose, will make tools capable of receiving clean sharp ion on 
be ectly malleable and tough. In the above processes the te 
‘ers to use Swedish roll bar of the K B brand. 
3479. H. 8S. Mauret, Paris, “‘ Ruling paper.”—Dated 21st November, 1872. 
This relates to apparatus consisting of a movable frame in which pens 
are caused to move toeffect the markings or rulings. 
3482. E. Preimrrer, London, “ Lock or ’ aameaed bags, d&c.”—A communi- 
Maney ry has t tches ct ito 
n pro joc’ p wo Fm es act pos: 
directions, by which yp Ad od Th 





means a more secure faste 
catches are fixed to balls or knobs at the ends of a yt. a 
on a fulcrum and connected to the catch bolt, against which presses one 
arm of a spring, other arm of the spring acting on the key bolt. The 
catch = forms the front of an ornamental box fixed on the top of the 
metal frame of the bag. 
3483. 8. Jonnson, West Croydon, ‘‘ Straining hops and preserving casks.” — 

Dated 21st November, 1872. 

This invention consists of manufacturing these by an _india-rubber 
collapsed valve to be fixed over tap hole to prevent water from entering 
barrels or casks when empty. The india-rubber is fixed to the inside of 
eee eee te ae oe or without a metal ring, with 

flanges to secure the ends of the rubber so as to make it 
perfect water ght, and to rape the by or em from ente: 
\ventor 


valve. =e proposes using er for that purpose, an: 
for the purpose the df... p- &% clear ~—_ the tap as well as 
the valv Lag ap Seg the hops will not be distu and no 
hops or can iy pasa through the strainer or tap. The 
strainer can be made of zinc or any ear metal, or by wood, rubber, or 


gutta percha, and may be used with or without the valve. 
3489. C. A. Bioaa, Croydon, “* Water waste preventer cistern.”—Dated 2ist 
November, 1872. 

This invention rolates to a cistern for supplying water-closets, and pre- 
venting the water being run to waste when a constant, or nearly constant, 
service is provided. It consists of two chambers communicating at the 
bottom by a valve, and called the store and flushing chambers, the Sinener 
being supplied from the service main, and serving as a reservoir to fill the 
latter, fon which the water passes to _ closet. The service valve and 
the valve between the two robers is so constructed that when the 
former is opened the latter is closed, so that the supply of water to the 
closet is limited to the contents of the yon chamber. When the 
service valve is shut the other valve is open and communication 
between the two chambers re-established, so that the flu: chamber is 
at once re-filled, and the closet may be used several times without waiting 
for the cistern to be filled from the service main, which isi mportant 
where the service is interrupted for a length of time as at night. 

3490. W. ee “* Joining e ends ef pipes or tubes.”—A com- 
munication.—Dated 21st November, 1872. 

The invention is a; able to joining the ends of either socket or plain 
ended pipes or tubes. When joining socket pipes the outer surface of the 
spigot now shh of such ) a or tubes may 4. cylindrical or wedge-shaped, 


we £ the Pipe one or more ome may 
be formed round the part the socket of adjoining 


Pp The = Pet th end may 7 of less diameter than the 

ok ga auctor a corresponding aaiee 
fnaiderthe” the Boos on which has also a “a y the round its inner 
surface, and a double shoulder for the spigot to rest against. When the 


pipes are one the other the spigot end of one pipe abuts, or nearly 
so, against the end of the socket of the other pipe, a band of lead of 
wedge-shaped or tapered section ee best, is srted between the 
socket of the one pipe and the spigot end of the other, so that the smaller 


edge of the lead band will —— between and fill the space between 
them, on being forced in by hammering or other —- means, and also 
fill the ves or depressions in the socket, or socket and spigot, making 
a tight joint. Ora ring of india-rubber or other elastic material may be 
papypemeny ape tpt pote eo pipe, and the lead 
forced in to between the socket and spigot, ; or when this 
pena Ae is used the groove or depression in t the socket may be dis- 
, and two metal half cylinders or — (say cast iron) intro- 

= aan the socket and the elastic 


groo' 
= extreme ends of the pipes may be of less diameter, fi a 
cylindrical collar of cast w= Oe Faget awe pate 
fee a double shoulder for the pipe ends to rest against ; ae a . 
collar be required two ribs, each with a double shoulder, may be 
oho SS ay OY ES 
louble or ma: 
dispensed with, ae ——S circular wre formed round the inside 
of collar for the lead to bear against. circular groove or depression 
is formed round the inner surface of each a of the collar between the 
Lage de poe and the mouth of the collar. The ends of the pipes to 
be joined are introduced one into each end of the collar, and a belt or 
band of lead forced between the collar and pipe ends at each end of the 
firmly securing pipes together. 


improved method of driving the slide 
valve of the cylinder of beste machines. It con: of the 

— and we aged et re communicate with the opposite ends of the cylinder 
forming projections upon the valve or a rod connected 

foi which projections are bd so that the valve is moved 

in the same direction as a method of altering the 

er ports, so that more steam may be 

above the piston, as the weight of the boring 

8494. ar duat colour and R. Putuips, agen yr. B., 


“4 
colours upon paper or other surf Pg + g- Bak-omg 


Tes _ comprises a main central cylinder on eo 3 the sheet 
pa Bd oo. yl rig th “lies in bang 
oe? on a w @ groove 

gaught by grippers cylinder’s surface, 


son eee © turns 80 aS om 
tho shoot ner ft tnd in contact with bronzing or dusting roller, 


‘and brushing rollers ; and there is s 
carried ont’ of the ona 

from the gri = x. 4 
oo Leng ad he T ., pod edn ape 4 


aay Cc, O'L, L, Prewpercast, 4 Eeintion, Berkshire, ‘‘ Protecting 
from free. "Dated 22nd November, 1872. 
an daney cheque with the addition of a second counterfoil 


i 
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on the right hand, about half of which is torn zig-zag and retained by 

the banker. The mg of the invented cheque admits of rough and 

sliced edges when 

3503. W. Brrcu, London, “‘ Horny animal substances.”—Dated 22nd Novem- 

, 187 

treatment to which horny substance is subjected (to effect the 

Ae e Si Setiene eae ion of = a 

process. e process, which consists 

bst in an infusion of leaves or plants of that class, is used to 
soften the substance, and the subsequent mechanical operation is either 
to flatten, roll out, and extend or mould the softened horny matter or to 
disintegrate it into thread. 

3505. R. F. L. Jenwer, Kidwelly, South Wales, ‘* Dinas jire-bricks.”—Dated 
23rd November, 1872. 

The clay, millstone grit, and other materials of which the Dinas fire- 
brick is composed are ground to powder, and the reduced material for 
each brick is subject to great —_ (without lime), thereby 
with the ordinary process of and producing a closer and harder 
brick and one bie of resisting the great heat of steel furnaces. For 
bricks to be used in hollow fires a small quantity of lime and alumina is 
added to adapt them to bear cooling. 

3507. R. Brypow, J. S. Davipson, Whitehaven, Cumberland, and T. A. 
Warrinoton, Lewisham, Kent, “Drilling, &c., rock.” —Dated 23rd 
November, 1872. 

A cylinder of two diameters, each fitted with a suitable piston, the 
larger diameter being at the lower end of the cylinder, through which 
the m rod for holding the cutting or ef bar p , thereby 
enabling the return stroke to be made quickly, and compensating 
loas of _—— area due to the piston rod. The actuating of the valve of 
the der directly from within the cylinder between the steam ports 
and the two pistons, thereby dispensing with the use of external valve 
rods, stuffing-boxes, and other parts. The cylinder is provided with two 
screws running parallel to it at its sides, carried by screwed nuts con- 
nected to a wrought iron jacket provided with a cross shaft, having 
suitable actuating handles and worms taking into the said nuts for 
adjusting the position of the cylinder, and so feeding the drill. The 
wrought iron jacket is connected to the stand or main supporting frame 
of the m: 2 by means of a universal joint provided with a screwed 
wedge, so contrived that by the turning of a single nut the jacket may be 
securely fixed at any suitable angle to which it may have been moved, or 
as readily released for fresh adjustment. They dispense with the glands 
ordinarily used for preventing the escape of the steam or other motive 
fluid from the cylinder by means of an.nternal ring or washer, through 
which the piston rod passes, and between which and the cylinder end 
suitable packing is interposed, the washer or ring having suitable holes to 
allow the motive fluid to pass to the packing. The method of actuating 
the slide valve from withiu the c Finder Cetween the steam ports is 
applicable also to apparatus in which only one piston is employed. 

3511. E. Luptam, Netherbury, Dorset, ‘‘ Sifting cinders.”—Dated 23rd 
November, 1872. 

The novelty of the invention consists, First, in the rocking motion of 
the riddle. Secondly, in its having two bottoms, one under the other, 
the lower bottom having an opening at one end for the ashes to fall 
through, and the upper bottom or riddle with a slide attached, by which 
the cinders fall into a bin below. Thirdly, the way by which the slide is 
moved up and down by two arms or lifters. ‘ourthly, by the two 
receptacles with boxes attached to contain the cinders and ashes when 
sifted. Fifthly, by the catch fixed outside the bin by which the sifter is 
held in an oblique and horizontal position, the oblique position to allow 
the cinders to fall into their proper receptacle, and the horizontal posi- 
tion to enable the cinders or material to be sifted to be placed in the 
centre of the sifter. Sixthly, by having the upper bottom either nailed 
to the sifter or fastened to a frame, this frame being movable, and the 
holes or meshes of each frame being of different sizes enables the material 
to be sifted either of a coarser or finer quality. 

3514. J. Lamacrart, London, “ Preparing paper for transmission by post or 
otherwise without the use of wrappers or envelopes."—Dated 23rc 
November, 1872. 

This invention consists in cementing or gumming one end or side (or 
more than one end or side) of a piece of paper of any size or shape, and in 
perforating, cutting, or otherwise weakening the paper (either in the 
manufacture or after it is made) where it is to be opened, whereby the 
letter or other communication may be folded and secured for delivery 
without being placed in a wrapper or envelope, and be readily opened 
where the paper has been weakened for that purpose. 

3517. T. Price, Llanelly, Carmarthenshire, and A. Saniscovsxy, London 
“* Tin and terne plates.”—Dated 23rd November, 1872. 

The conveying by means of one, two, or more tubes or pipes, through 
the tinning pots or wash-pots, or through both or either of them, of air 
which becomes heated, and is passed off through other perforated pipes 
or tubes, or pipes or tubes with openings along them, placed at a suitable 
height and position across the tinning pot or wash-pot, or both or either 
of them, on to the plates as they leave the tinning pot or wash-pot, 
thereby causing the surplus metal to fall from off the plates. 

3521. J. B. C. A. Paprer, London, “ Prevention of smoky chimneys.”—Dated 
23rd November, 1872. 

The features of novelty of this invention consist, First, in combining 
together two fixed casings with chambers between them, the bottom of 
the outer eg | turning upwards inside of the inner casing for diverting 
the direction of the current of air or wind to insure the u passage 
of smoke in a chimney. A fixed top, or revolving ool uy he used 





to have Jargely accumulated during the week, either at the iron- 
works or at the collieries; but they are not understood to have 
been decreased in so rapid a ratio as had been feared would have 
been the case. This is due to some specifications in the hands of 
customers having been withheld as long as has been commensurate 
with the users’ convenience. At the same time the orders in hand 
are few, and of only small individual worth. But for this several 
mills and forges which will be kept standing all the week would 
have been put on to-morrow. Here and there the fires were 
lighted so that some kind of a start might be made on Wednesday 
night. Generally, however, there must be a longer string of 

ifications in hand before proprietors will consent to a resump- 
tion of activity. At the same time it was believed that there are 
as many orders arriving at the majority of the works as the 
operatives care to execute; and the ironmasters who have 
resolved to begin again this week are not sanguine that till the 
Whit week has expired they will secure the labour they 


require. Prices were strong as well for pig as for finished iron. — 
b - an 


The vendors assert their 


have recently nam 
On ’Ohange in Birmingham to-day (Thursday), the “Tr of 


ty to quote lower prices than they 


high prices, together with the holidays and the high rate of the 
Bank of England discount, combined to produce only a quiet 
market. Finished iron sold in small lots, where ers were 


prepared to deliver promptly ; but the inquiry was not sufficiently 
important, even in the aggregate, to induce the leading firms to 
depart from the arrangement, in which they were strengthened 
by the small wy =f on the previous day at Wolverhampton. 





They will keep their works closed the week through, and a few 
are talking of ing to make until the men have had a fortnight’s 
lay. The finished iron quotations are mostly unaltered upon our 


| 

ast week’s report. A good order for plates, or bars, or hoops, or 
indeed sheets, could be placed at figures in favour of customers, 
but not to the extent for which buyers assert that they will hold 
out. Inferior qualities are the most affected by the lessened con- 
sumption. Makers of sheets of 24 gauge are still employed upon 
orders taken at £23 ; but they have other orders under execution 
taken at lower rates for the same sizes. 

Stocks of pigs are very low in the hands of consumers, and at 
the furnaces very few have accumulated; yet the proprietors of 
mills and forges will not purchase in more than small lots, They 
are looking to be able to buy on better terms when the hot 
weather has set in, and the ption must rilly fall 
off. In this expectation they are encouraged by the less active 
export inquiry reported from Middlesbrough. Cold blast pigs 
are still quoted at £9 per ton, with very little on offer; and hot 
blast all mine was firm to-day at from £8 to £8 2s. 6d. 

Best ironstone is selling well at the high price of 25s. per ton 
for uncalcined samples. With stone of this class there is now 
much tap cinder being used ; it can be obtained at as low a figure 








as ls. a ton, and weight for weight it produces as much iron, but | 


the quality is immensely inferior. Than now there was never a 
better market for good argillaceous ironstone. 

The complaints are loud as to the continued enormous prices 
demanded for best coal. On the part of several large consumers 
there is an anxious desire to secure a combined action that shall 
bring about a very decided drop in the price of fuel; and there 
are consumers of the best thick coal, who, without such a compact, 
are themselves reducing their consumption considerably. One 
firm of pig-iron makers has been mentioned to us as having, with 
that view, damped-down two of their furnaces. Again, coal is 
being brought from Yorkshire at high prices, the consumers, who 
are also pig-iron makers, preferring to buy from that quarter 
rather than purchase at the existing rates nearer homc. Finished 
ironmakers are likewise tying up their boats. One firm has with- 
drawn as many as forty boats from the collieries. Nevertheless it 
was only somewhat inferior furnace coal sold in districts that are not 
central, that either in Wolverhampton on W ednesday, or in Birming- 
hamto day (Thursday), showed any sigas of weakness. At both places 
there were afew samples of forge coal offered under the conditions 
we have named at as low as from 12s. to 14s. a ton in the open 
market ; but neither Earl Dudley’s famous thick coal nor the 
excellent coal mined in the Cannock Chase district show any 
drooping tendency, and this notwithstanding that at Dudley 
and upon the Chase full time is the exception. In the last named 
district about four days a week is the rule. 

The colliers are holding great meetings in this district, pro- 
testing that they will submit to no reduction in their wages, but 
rather look for advances. Their meetings are, however, more 
intended to stimulate a union feeling amongst the miners, than 





therewith. Secondly, a T-shaped tube, revolving in the chi on a 
glass pivot, the bottom of the tube being bent or turned up in angles for 
the better passage of the air down the said tube. 
3522. W. H. Taompson, E. Harris, and G. Frencu, London, *‘ Skates.”— 
Dated 23rd November, 1872. 
Skates with rollers or sliders, the directing effect of which is controlled 
by the tilting and horizontal action of the foot rest or frame. 
3539. S. Hattam, Maxchester, “‘ Raising and forcing fluids and liquids.”— 
Dated 25th November, 1872. 
This invention is applicable to the apparatus for raising or forcing 
fluids and liquids known as injectors and ejectors, and it consists in 
I, __ al 





designed to infl wages directly. 

There is no change to report in respect to the miscellaneous 
trades of the district. Very little work has been done the week 
through. From most of the home markets a fair inquiry is 
reported, but the foreign demand is slow for all but heavy and 
light machinery, in which of most classes there is more than an 
average demand during a time of high quotations in the iron 
market, 

Railway companies continue to make inquiries for the ironwork 
to the construction of the numerous branch lines 





various improved arr ts of the 8, nozzles, spi 

valves composing the same. 

3602. A. Kay, Manchester, ‘‘ Seam pumps for hydraulic purposes.”—Dated 
30th November, 1872. 

This invention consists in combining three or more rods, with both 
sides of a piston, the rods passing through stuffing boxes at the ends of 
the steam cylinder, and acting as the rams of the pumps, which the 
petitioner prefers to place in a horizontal position, with water cisterns at 
eachend. It also consists in combining with steam pumps, arranged as 
above described, a pressure gauge, that acts to throw the outside pum 
out of action when a given pressure is attained, and also to regulate the 
supply of steam, according to the hydraulic pressure. 

3725. R. R. Taytor, Longdon Mills, Wellington, Salop, “ Ventilating coal 
and other mines."— Dated 7th December, 1872. 

According to this invention a vertical fine or channel in the mine shaft 
is connected on the face of the earth with the exhaust side of the drum or 
cover of a rotating fan, the bottom of the vertical flue or channel being 
connected with branch pipes, which extend to the upper and lower 
portions of the workings. To these branch pipes small supplementary 
pipes, provided with valves or stopcocks, are ted, which last-men- 
tioned pipes ramify into all the principal upper and lower portions of the 
workings. By means of the valves and stopcocks any portion or pertions 
of the workings can at pleasure be put into communication with the flue 
or channel in the mine shaft, and by the exhaust action of the fan the 
foul air may be rapidly removed, fresh air entering the mine by the shaft 
or by a second flue or channel in the shaft. Tho mine is thereby 
effectually ventilated, and the danger of explosion from fire-damp and 
suffocation from choke-damp is thereby obviated. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

THE WEEKLY MEETING OF THE IRONMASTERS IN WOLVERHAMPTON : 
The attendance: What was done—THE HOLIDAYS—ON CHANGE 
IN BIRMINGHAM ON THURSDAY : Finished iron and the inquiry 
for it: The prices—Pia Ron: The stocks: The iuns— 
TRONSTONE : Excellent demand at high prices—IRONSTONE AND 
TAP CINDER: The mixture—How THE IRONMASTERS ARE TRYING 
TO BRING DOWN THE PRICE OF COAL: Cases cited—THE PRICE OF 
coaL: Asto the Dudley and Cannock Chase and the less valuable 
kinds—THE COLLIERS AND THEIR MOVEMENTS—THE MISCELLA- 
NEOUS TRADES: Good foreign inquiry for machinery — THE 
INQUIRIES BY RAILWAY AND OTHER COMPANIES—SPLENDID GATES 
DESPATCHED BY THE COALBROOKDaLE COMPANY TO THE VIENNA 
EXHIBITION--THE WEEKLY PAY QUESTION AT THE PATENT SHAFT 
AND AXLETREE COMPANY'S WORKS—THE MINING MACHINERY AT 
‘CANNOCK CHASE, 

THE ironmasters assembled in tolerably good force in Wolver- 


hampton on Wednesday, notwithstanding that owing to the 
holidays nearly all the works are closed. Orders are not believed 





penny authorised. The Lancashire and Yorkshire Company 
seek tenders for the wrought and cast iron work required in the 
Astley Bridge Branch Railway. 

Amongst the inquiries that are reaching the iron founders is 
one from the Local Board of Hindley, who seek tenders for 3in. 
and 5in. pipes. 

ing of the week the Coalbrookdale Company for- 


At the 
warded to Vienna an important addition to their contributions 
previously shown at the exhibition there. It consists of a pair of 
d tes intended to fill up the ce between the two 





northern entrances to the British section. ey will thus occupy 
a position of honour, and one cannot help thinking they will do 
justice toit. In style they are domestic medieval, and in structure 
are wrought iron, with panels and ornamental details, embracing 
conventional treatment of apple, oak, rose, and pomegranate 


leaves, in cast metal. The under cutting in the modelling of these | 


gives a character which is unique, as so applied, and one altogether 
different from what we are accustomed to see in iron as dealt with 
in the flat or solid, each individual leaf and member having all the 
appearance of being delicately undercut from carved work. The 
twisted wrought iron bars used in the construction of the pillars 
has been effected by Tuddenham’s patent process, now used for the 
first time by the Coalbrookdale Company. The complete entrance 
comprises a pair of carriage gates, two hand gates, four pillars, and 
short railing to match on either side—altogether, 111 feet in width 
They are finished in chocolate and gold, care being taken that the 
latter shall not overpower the former, and the lines and keeping 
are in equal harmony with the colour. The design is by Mr. J. 
Talberd, whose name is so well known in connection with the 
famous Hereford Screen, and the metal work of the Albert 
Memorial in Hyde Park. 

As to the question of weekly peys at the Patent Shaft and Axle- 
tree Company’s Works, to which reference was made last week, it 
has been made known that the ironworkers have declined, for the 
present, to join in the agitation, believing themselves bound to 
adhere to the agreement in respect of wages which regulates the 
iron trade until next October. At the same time they appear to 
be much in favour of weekly pays, and have decided to make it a 
prominent question at the next Parliamentary election. _ 

The Cannock Chase Colliery district has been again visited by 
local mining engineers. This time they were some 120 members 
of the Dudley Institute who made the inspection. The sinking 
of the West Cannock Chase Colliery, which has developed the 
brooch coal 700 yards over what was supposed to be the boundary 
fault, shows that the estimate of the late Mr. Bete Jukes as to 
the position of the fault was not correct, and encourages the ex- 
— of further discoveries in ground previously supposed to 

unproductive of coal. At the new sinking of the Cannock and 
Rugely Colliery Company the shafts are 15ft. diameter, and about 
eighty gusts tip. To expected that coal will be found 380 








yards from the surface. Nearly the whole of the -~ volume 
of water (2400 gallons per minute) has been successfully tubbed 
back, only about -five gallons per minute being now 
pumped. Two lifts l6in., one 14in., and 12in. were required 
to raise quantity of water. The tubbing is I4in. 

segments in one round, and each 
8 ; P. The new winding plant which is 
in course of erection will include two pairs of 32in. cylinders and 
16ft. drums. At the old Cannock and ly working the depth 
to the shallow coal is 180 yards, and to the deep coal 200 yards, 
The distance from the shaft to So wets Ses ese ya 
1600 yards by the tail rope system, and in some districts of the 
Fie Re eels Dautage state cep Gasagh the “gob.” ‘The electric 
telegraph i ing is in use at this colliery, and is 
found to work admirably. The plant consists of a pair of 26in. 
cylinders to the shallow coal, and a pair of Gin. cylinders to the 
deep coal, with eight cylindrical and one Cornish boiler. Arrange- 
ments are being made for the introduction of coal-cutting ma- 
chinery at this important colliery. 


leven 
segment is 2ft. deep. 





NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

THE WHITSUNTIDE HOLIDAYS: Suspension of business : Prospeets 
Jor the future in the Iron Trade—THE COAL TRADE: Smaliness 
of stocks preventina a lowering of prices: The weighing clauses of 
the Mines Regulation Act. 

BUSINEss in the iron trade is this week almost entirely supended 

in consequence of the Whitsuntide holidays. It is, however, 

hoped that this will be the culminating point in the present 
depressed state of the iron trade, and that after the holidays 
there will be more animation. It is certain that buyers who are 
only holding back must ere long place orders upon the market, 
and as the stock of manufactured iron in the warehouses is small, 
and the amount of pig iron available for immediate delivery 
exceedingly limited, anything like a fair demand would soon 
restore a healthy tone to trade. At present, however, very few 
orders are being given out, and prices have a decidedly downward 
tendency. The demand for manufactured iron is very 
slack, and there is a considerable amount of underselling to 
secure orders. Bars can in some cases be bought for £13 10s. 
per ton, and generally low oe are being accepted where the 
necessities of makers compel their acceptance of contracts. Pig 
iron is also flat, and although Middlesbrough makers remain 
tolerably firm, there is a decline in the price of Scotch warrants. 

There is a continued good demand for iron ore, and full rates 
are easily obtainable for the best qualities. 

In the North-west district there is still considerable activity 
amongst makers, many of whom had entered into extensive 
contracts which will keep them well employed for some time to 
come. Bessemer and other descriptions of hematite continue in 
good demand, and prices are firm. It is reported that some good 
orders for manufactured iron will shortly be given out, and the 
prospects of makers in the above district are far from unsatis- 
factory. The Barrow iron shipbuilding trade also continues 
animated. This week there is an almost entire stoppage of work 
at the Lancashire pits in consequence of the holidays, and in 
many cases the men will not ge down again until Tuesday next. 

The coal trade generally is not quite so active, but prices as a 
rule are firm, and the stoppage of supplies this week will tend to 
continue the present high rates. Although there are exceptions 
where considerable quantities of coal have been put down on the 
pit banks, the amount in stock is comparatively small, and many 
colliery proprietors are even now looking forward to next winter, 
when they anticipate as great a scarcity as was felt during the 
early months of the present year. In the Manchester district 
there is a little falling off in trade, but there is nevertheless still 
a fair healthydemand. For forge coal the inquiry continues brisk, 
and supplies are scarcely adequate for requirements. Slack is 
more plentiful, and brickmakers are at present fairly supplied. 
Coke continues in good demand, and prices are steady. There is 
a fair export inquiry for the hard class of coal, and some good 
shipments have been made to Ireland. In the districts outside 
Manchester there is also a fair demand, and prices are well main- 


| tained although stocks in some cases are being laid down. 


Trade generally in the Wigan district is not quite so animated, 
and at some collieries stocks have increased considerably ; but 


| generally there is a sufficiently fair demand in great increase for 





export purposes to prevent any alteration in quotation for the 


present. 

The operation of the weighing clauses of the Mines’ Regulation 
Act, which come into force within two months from the present 
date, is being looked forward to with some concern by colliery 
proprietors, and the men in the Bolton district have already re- 
solved to inform their employers that after the Ist August next 
they will get coal only by weight. 

The wages dispute in the above district, which was tempcrarily 
settled last week, is being referred by the men to the executive 
committee of the Amalgamated Association. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScoTCH IRON TRADE: Smaller business and reduced rates in 
warrants: Diminution in the stocks of pig iron: Reduction in 
price of makers’ brands : Shipments and imports : Moderate in- 
quiry for finished iron—THE COAL TRADE : Better prices for con- 
tracts—CONFERENCE OF MINERS’ DELEGATES : The charge of inciting 
to agitation repudiated : Proposed conference of masters and men 
to settle dispute about Special Rules: The miners of Ayr, Fife, and 
Clackmannan taking separate action—DisPUTE AMONG RAILWAY 
GUARDS—REDUCTION IN THE CUSTOMS REVENUE. 

Tue iron market has not been so firm during the past week as it 
was in the previous week. On Friday warrants were quiet and 
idle, the limited business done being at from 113s. 6d. to ll4s., 
closing buyers at the latter. The market opened on Monday with 
more appearance of strength, and transactions were effected at 
114s. 3d., but prices declined to 113s. 3d at the close. At the 
commencement on Tuesday business was flat, the prices falling 
to 112s. 6d., but in the afternoon there was a slight improvement, 
and the close was buyers, 113s. 9d.; sellers, 1l4s. During the 
month of May the stock of iron in store has been reduced by 
fully 14,000 tons, and now amounts to 58,500 tons, with warrants 
in circulation for 45,100 tons. 

It will be seen from the following quotations that the prices of 
makers’ brands have nearly all been reduced, some as much as 
5s. :—Gartsherrie, No. 1, 130s.; No. 3, 115s. ; Coltness, No. 1, 151s.; 
No. 3, 117s. 6d.; Summerlee, No. 1, 130s.; No. 3, 115s. 6d.; Carn- 
brae, No. 1, 125s.; No. 3, 115s. 6d.; Monkland, No. 1, 12Is.; 
No. 3, 115s.; Clyde, No. 1, 121s.; No. 3, 115s. ; Govan, No. 1, 
1l5s.; No. 3, 114s.; Langloan, No. 1, 130s. ; Ne. 3, 117s. 6d. ; 
Calder, No. 1, 130s.; No. 3, 115s.; Glengarnock, No, 1, 122s. 6d.; 
No. 3, 116s.; Eglinten, No.'l, 115s.; No. 3, 113s.; Dalmel- 
lington, No. 1, 116s. ; No. 3, 114s. ; Carron, No. 1, 130s.; Shotts, 
No. 1, 130s.; No. 3, 118s. 6d.; Kinneil, No. 1, 125s. ; No. 3, 117s. 

For the first five ths of the p t year the shipments of 

ig iron from Scotch ports show the very | decrease of 

{08,717 tons, as compared with the same period of 1872. In pro- 

portion to the extent of the home demand, however, that m 

abroad is extensive. The shipments for the week ending 31st 

May amounted to 16,880 tons, being 293 tons less than those of 

the previous week, and 5230 below those of the corresponding 

week of 1872. The imports of Middlesbrough pigs at Grangemouth 
for the week were only 400 tons, being 8% tons less than in the 





previous week, and 820 tons under those of the corresponding * 


week of last year. é ’ 
The inquiry for manufactured iron is still very moderate, and 
the malleable works are much too slack for profitable working. 
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There is a want of contracts to replace those that are expiring, 
and the immediate prospects of the trade are not at all cheering. 

The statements regarding the condition of the coal trade are 
conflicting, but I have reason to know that, from various causes 
that might easily be explained, the stocks are not so extensive as 
they were a few weeks ago. Better prices are being obtained for 
contracts, and a rise on some kinds of coal in the retail trade is 
talked of. The production was greatly diminished last week by 
the miners leaving their work to attend the demonstration against 
the Special Rules, and there is not much chance of their working | 
very steadily until some action is taken in connection with them. 

A conference of miners’ delegates was held in Glasgow on Mon- 
day, at which Mr. Macdonald called attention to statements 
contained in circulars that had been sent to Scotch members of 
Parliament at the instance of the mine-owners. In those circulars 
the presentagitation against the Special Rules was attributed to Mr. 
Macdonald; but he declared that he had nothing to do with it, 
having, on the contrary, exerted himself in restraining the 
men from any violent action. The meeting unanimously 
resolved to issue a circular to members of the House of Commons 
repudiating the statements of the mine-owners, and declaring that 
the agitation proceeded from workmen, and not from their leaders. 
Correspondence was read from Mr. M’Lagan, M.P., intimating that 
the employers had agreedto meet the men’s representatives in confe- 
rence, with the object of endeavouring to come to an arrangement 
about the Special Rules, and so avert the national strike threatened 
by the workmen. The conditions of the proposed conference, 
with some immaterial modifications, were approved, and it is 
understood that it will take place op or about the 13th inst. If 
this difficulty were adjusted there are hopes that something like | 
tranquillity would be restored to the trade—a thing very desirable | 
in the interests of all concerned. | 

The miners in the counties of Fife and Clackmannan have | 
already met with their employers on the question of Special Rules, | 
ani there is a prospect of an understanding being arrived at that 
will allow the work to go on without interruption. The Ayrshire 
miners have also been taking some separate action, greatly to the | 
chag“in and disgust of the delegates that hold their meetings in | 
(Hasgow ; but there is no doubt that if the proposed conference 
be successful, its result will be a rule for the whole country. 

Alarge number of goods guards employed on the Waverley section | 
of the North British Railway have resolved to stop work, because | 
they have been refused an advance of wages to the full amount of | 

t they asked. There are some hopes, however, of an arrange- 
ment being arrived at. 

The returns of the Customs revenue at the port of Glasgow for 
the month of May show that the amount collected was £3252 less 
than in May, 1872, and £16,143 less than in the same month of 
1869. The revenue, however, is larger than in May 1870 and 1871. 
There is an increase at Leith of £10,407 in favour of the past 
month as compared with May 1872; but the revenue has been | 
greatly affected at Greenock by the recent reduction in the sugar 
duties, there being a reduction of no less than £38,827 on the 
month, as compared with May, 1872. Taking the three principal 
ports together, there is a total reduction of £21,651 in the revenue | 
for the month, as against May of last year. 

















THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

L REMARKS ON THE STATE OF 

FouNDRY AND ENGINEERING WorRK—A _ DANKs’ 

’—STATE OF THE STEEL TRADE— SETTLEMENT OF 

-GRINDERS STRIKE—THE CUTLERY TRADES WAGES 





TRADE—GREAT DEMAND 











.JUESTIONS — PROBABLE NEW STEEL WorKsS — More New 
LimiTeEDS—CoaL AND CoKE—REPORT AND MEETING OF PARK- 
Iron Company (Limitep)--THE ARMOUR-PLATE AND 





har. MILLs. 
In consequence of the Whitsuntide holidays there is very little 
change of importance to record this week in the general condition 
of the various industries of Sheffield and district. The iron trade 
proper continues fairly brisk, at prices both for pig, ores, and 


manufactured iron, which are not materially altered. 
fhe founders and engineering firms, most of whom resume 
work on Thursday morning are still unusually busy, many of them 


ne 


upon 





, utterly and entirely unable to cope with the demands made 
their producing powers. The orders for colliery winding, 
puniping, and other similar engines are unusually numerous and 
heavy, many of them being for use at the various new pits, which 
ure being sunk in the South Yorkshire district. One of the prin- 
sipal engineering companies is, I hear, now constructing a 
*squeezer ” on a powerful scale, as well as other machinery for a 
Danks puddling apparatus. 
: commissions to hand for general foundry work, engine, mill, 
ind colliery castings, are still on a liberal scale, heavy prices being 
exacted for early delivery. 

The locomotive works are fairly busy on tank, goods, and pas- 
yer engines for English and foreign lines, there being, in addi- 
tion, a good inquiry for Perkins’ and other engines. 

In the steel trade matters are in much the same condition as 
when last reported upon, the leading houses being full of work. 
An alteration in the mode of engaging the melters and furnace- 
men is being mutually arranged between masters and men. 

The file trade continues very brisk in the majority of cases, an 
amicable settlement having been made with the file-grinders by 
which they have received an almost general advance of 10 per 
cent., the employers agreeing to waive the charges proposed to be 
made for the use of tools. 

The cutlery industries are but moderately active, with some two 
or three important exceptions. Hitherto the American inquiries 
have been below the average, but advices from New York were 
last week, and again to-day (Wednesday), have been received 
which lead to the belief that an improvement may shortly be 
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expected, 

‘The strike of razor scale pressers has not yet been settled, but 
a3 stocks are getting low overtures are being made with a view to 
in early compromise. 

The men employed in the engineering trades have held another 


il attended meeting, at which it was resolved to request higher 
-s and some alterations in the overtime scale of payment, 
increase in wages having been but small, compared with the 
price of living. 
stated that new steel works on a large scale are shortly to 
ilt at or near Dronfield by a Sheftield firm. 
! wr of several more new “‘limited’s,” one of which is a 
concern in the ironmongery and foundry line, and another a steel 
Ac. house; others, as I have had occasion to remark several times 
f late, are ‘‘in embryo,” in addition to which a cutlery firm is 
being privately transferred. 

There is no marked alteration in the supply of coke or coal but 
prices are easier. Local coke commands 37s. 6d. to 40s., and 
Durham 40s, to 42s. ud. per ton, 

The ninth annual report of the Parkgate Ironworks Company 
(limited), read at the meeting on Friday last, states that a profit of 
£54,066 has been made during the year. <A dividend of £15 per 
share is declared and £5500 are carried to the reserve fund, making 
it now £10,000. ‘The machinery &c., is in a satisfactory state, and 
the new blast furnaces have been found of great advantage to the 
company. 

The armour plate mills remain in an active state and will be got 
into operation again on Thursday if possible. Plates of about 12in. 
or L4in. are being turned out in considerable quantities, there being 
a steady foreign demand. Russia has for some years past taken a 

h 








| most undesirable manner. 


| the present. 


money value of which will not be a small amount. Turret plates 
and casement are being made in connection with the plates. 

The rail mills, when the holidays are ovar, will not lack work, the 
demand for Bessemer, T, and double-headed rails being excessive. 
Here again Russia is by no means our worst customer. A 
dispute of a minor character has arisen in the bolt and nut trade, 
with one firm only. 





THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 

THE CLEVELAND IRON TRADE: The holidays: Orders scarce: 
Works stopped : Gloomy prospects—THE CO-OPERATIVE WORKS 
AT MIDDLESBROUGH—THE NEW WORKS ON TEES-SIDE—ENGI- 
NEERING AND SHIPBUILDING. 

I aM afraid that the end of the prosperity in Cleveland for the 

present has come at last. Frequently I have pointed out that the 

tide was turning. The settlement of the dispute with the Cleve- 
land mine-owners and the miners was a good thing for the men and 
the public generally, and it was hoped and believed that trade 
would resume its normal condition. But while the miners were 
off work there were many employers in the iron trade who 

distinctly stated that the best thing for the district would be a 

suspension of work entirely for about a month, so that prices 

might be rearranged and the trade drift into a healthy state. 

These utterances were looked upon as empty threats to terrify the 

workmen into subjection, The truth of the opinions of those 

gentlemen are, I am sorry to say, being illustrated in a 

On Tuesday at the Middlesbrough 

iron market there was only a few persons present, the day being 

observed as a general holiday. Little or no business was done. I 

heard that during several days the demand for pig iron, both on 

home and foreign account, had fallen off considerably, and not 
more than 115s. to 117s. 6d. per ton was asked for No. 3 Cleveland 
ig. There was nothing doing in manufactured iron, and coal and 
coke were easier. 
Owing to the Whitsuntide holidays very little work is being 
done in the district this week. Orders are scarce. It is tobe re- 


| gretted that in the course of a week or two people will find that 
| the iron trade of the North of England is on the decline. 


The 


| fact is that for months some finished iron-makers have not 


been able to make any money owing to the high prices of 
pig iron and coal. Of course the workmen and others did not 
believe them when they said so, Perhaps the sad truth will begin 


| to dawn upon those individuals, who think it impossible that 


masters sometimes carry on their works ata loss, when I tell them 
that the North Yorkshire Ironworks, South Stockton, and the 
Britannia Iron Company, Middlesbrough, are to be stopped for 
Buyers of finished iron will not offer more than 
about £12 per ton for rails, and makers say they cannot take 
orders at less than £13 to £13 10s. per ton. Manufacturers are 
content to, wait for a time until better prices can be had, or raw 


| materials can be bought at a cheaper rate. 


On several occasions I have called attention tothe Newport Rolling 
Mills, Middlesbrough, which areconducted on aco-operative scheme. 


' In some quarters there is a great prejudice against the co-operative 


system, and to show the real condition of the trade and to prevent 
misapprehension onaccount of theaction taken by Messrs. Fox, Head, 
and Co., I append the following notice in its entirety :—‘‘ Notice. 

-To the workmen at Newport Rolling Mills.—On account of the 
great difficulties surrounding the manufactured iron trade at the 
present time, there is every prospect of our being compelled to lay 
off our works more or less frequently, and for periods of greater 
or less duration. We shall continue to do our utmost to keep 
going ; but if any workman should prefer to seek employment 
elsewhere, he can have an order for his back money, without 
working out his fourteen days’ notice, on application to the 
manager. This notice will continue in force until a change in the 
state of trade warrants its recall, and in no way affects the 
operation of the co-operative scheme.— (Signed), Fox, Heap, and 
Co, 31st May, 1873.” 

Rapid progress is being made with the new Erimus Works near 
Middlesbrough, which are being constructed by a company of 
gentlemen who intend to puddle iron by the Danks system. Many 
of the furnaces are constructed, a portion of the roof is on the 
works, and it is expected that in about a month’s time they will 
be ready for commencing operations. 

Many of the new blast furnaces which are being built on Teesside 
are beginning to have a finished appearance. In a skort time 
several of them will be blown in. 

I hear that some of the engineering establishments on the Tyne 
are badly off for orders. At more than one works hands are being 
discharged. There is no doubt that on account of the high prices 
of everything buyers are holding back orders, in the hope that 
there must soon be a change. 

— is still considerable dulness in the iron shipbuilding 
trade. 

I understand that the Danks puddling furnace is eagerly in- 
quired after, and arrangements are being made for fitting up several 
furnaces in different parts of the country. Very great interest is 
manifested in the Erimus Works, in course of erection at Middles- 
brough, where Danks’ furnaces only will be used in ‘puddling. 
Should the results prove satisfactory at those works, the revolu- 
tion in the mode of puddling will be a quick one as far as the 
North of England is concerned. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

PROSPECTS OF THE IRON TRADE: A struggle between makers and 
buyers—THE COAL TRADE: Effect of the price of labour in build- 
ing: Anticipated advance of wages: The steam coal men at 
Mountain Ash ; Outbreaks at Landore and Morriston : Llanelly 
colliers—ABERDARE AND RHONDDA: CARDIFF DOCKS—Steam 
tug at Briton Ferry: Cardiff seamen—IRON ORE TRADE AT 
NEwport: Shipments of iron from principal works: Monthly 
shipments ef coal and iron— RAILWAY SHARES : Pontnewynydd— 
Blaenavon Works. 

I WAs in conversation with an ironmaster this week, and in answer 

to my query, ‘‘ How is iron?” he summed up the general charac- 

teristics in a few words :—-*‘ There is a healthier tone prevalent, 
but there is not much business doing as regards fresh orders. The 
tendency of buyers is to lower the market, that of makers to re- 
tain present prices, It is a struggle, but, so far as appearances go, 

I have faith in the improvement of the trade.” 

Another gentleman gave me his opinion that iron must go down, 
and coal also; and he thought that not only would this prove a 
benefit to ironmasters and coalowners by increasing business, but 
affect trade generally, by reducing rates of labour and prices of 
commodities to a more reasonable state. 

The briskness which has been imparted to the coal trade is to a 
great extent continued, but such is the unsatisfactory state of the 
labour market, that house accommodation in the neighbourhood of 
new undertakings, cannot be carried out in anything like the 
manner requi Were labour cheaper, rows of cottages would 
at once be commenced in many districts I know of. Now, few 
will have anything to do with bricks and mortar, and colliers 
literally her€ together to an extent detrimental both to health 
and morals, 

There is a wide-spread anticipation that on Saturday next (to- 
morrow) an advance of 10 per cent. will take place to the steam coal 
of Mountain Aah have been agitating of late, holding meetings, oa 
of Moun ve itating \ ing meetings, as 
paper tg 2 — ms oa a according to their custom. At 
a t on i 





heavy tonnage, and I don’s state any particular secret ( as 
something of the kind was lately tioned in the newspapers) 
when I say that all the plates for the Peter the Great are being 
rolled, planed, bored and slotted at Sheffield. If I am correctly 
informed this vessel will carry over 3000 tons of armour alone, the 





ried: “That a committee 
ceded next Saturday shall take effect on alldead work, &c., atthe col- 





lieries in the Mountain Ash district. That the monthly contributions 
to meet incidental expenses in all the lodges embracing the distric 





be raised from 7d. per member to 8d. That this meeting on 
fully urge on all workmen the importance of agreeing beforehand 
for all sorts of job work, &c., instead of doing the work first and 
allowing the amount to be paid for at the gaffer’s discretion.” 
There was an unanimous expression of satisfaction at the close of 
the meeting at the present position of the men, which all voted to 
be due to the Union. r 

Since my last letter there has been a good deal of fee’ 
evoked at Landore and Morriston. A demand for an advance o! 
wages to the copper smelters has been compromised in some cases, 
but at the Morfa Copper Works, the non-unionists having gone in, 
a collision between the unionists and non-unionists has been im- 
minent, and noisy outbreaks, at the time I am writing, are the 
order of the day. The demands of the men in some cases were for 
as much as 35 per cent, advance! Happily ali classes are not so 
inconsistent. A pleasing contrast to this state of thing has been 
afforded at the collieries of Neville and Co., Llanelly. On Satur- 
day the men employed there met to record their thanks for the 
kindness shown in granting the last advance of 15 per cent. 

. The special rules for mine regulation are not enforced either in the 
Aberdare or Rhondda Valleys. I hear there is much dissatisfaction 
prevailing amongst the night. men in these localities, and a 
large meeting has been held, but it was adjourned until the 11th 
of June. 

There has been a strike at Cardiff Docks amongst the chain- 
men, weighers, &c., but an amicable understanding was arrived at 
on Wednesday. ; ; 

A new tug boat has arrived at Briton Ferry, built by Brodie 
and Maxwell, of North Shields. The draught of the vessel is 
light, and the trial satisfactory. The engines are by Scott, and 
are admirable, having the latest and best improvements. 

The Plimsoll movement is spreading. Fifteen sailors were sen- 
tenced to ten week’s imprisonment at Cardiff this week for re- 
fusing to proceed to Japan in a coal vessel, Their complaint that 
the vessel was not what had been represented was disregarded by 
the magistrate, a gentleman whose decisions are generally sound. 

Iron ore in considerable quantities continues to arriveat Newport 
from Bona, Bilbao, and St. Malo, The clearances at Cardiff have 
been affected by the Whitsuntide holidays. The principal ship- 
ments of the week have been to Riga, from the Rhymney Iron 
Company, and to Canada, from the Dowlais Company. The latter 
firm sent 1070 tons of rails to Montreal this week. The monthly 
total of coal shipped at Cardiff during May, was 240,521 tons, 
coke 1838 tons, and iron 15,375 tons, coastwise upwards of 90,000 
tons. At the Bristol Stock Exchange this week, laff Vale shares 
were quoted at 178 to 180, Rhymney 71 to 72, Cardiff and 
Swansea Coal Company, 34 premium. 

Another puddling furnace was lit at Pontnewynydd Wire 
Works this week. At Blaenavon the ninth blast furnace was 
blown in a few days ago. The improvements at these works of 
late are of a marked character. While other works are taking up 
the metals in their mine workings a thoroughly energetic 
development of iron ore is taking place there, 5UU acres of the 
Black Pen and Soap Vein are now under working there, and 
engineering appliances of a perfect character obtain. 
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PRICES CURRENT Of METALS AND OILS. 

1873. 1873. 
Castings—Large— 23d £ & @, Iron (continued) Zed. «2 0.8 
Birmingham . a 0-.15 0 0 Pig in Scotilanu— 
Cleveland .. -/10 56 v.10 7 © No.4 516 0..0 0 0 

cashire .. 12 0 0.1510 0 os . io 0.0 0 8 
Stallorusnire 14 0 0..40 0 8 Pig in Wales co | OW We v0 
Scotland .... slo 0..1210 0 Pig in Yorkslure— 

Wales .... 000.0 00 NO 1 ceeee oes 6 5 ¢ 0080 
Yorkshire......se00+.| 10 0 O..14 0 0 No.2 .. 623 6..4 00 
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THE NEUBERG STEEL WORKS. 
No. L 

Tuat steel of excellent quality is made in Styria has 
lor.g been known to every one interested in metallurgical 
operations ; and there are few agriculturists in Eastern 
central Europe who do not regard “Styrian scythes” as 
the very best that it is possible to procure. If we turn to 
Percy’s “Metallurgy,” we shall find various notices of 
Styrian processes of producing iron and steel, but these are 
very incomplete. They refer to principles more than to 
practice, and they do not pretend to give any accurate idea 
of the actual life—if we may make use of the word—of a 
Styrian steel works. Indeed, although descriptions are 
not wanting of almost every conceivable process of con- 
verting ores into steel and iron, and of the works where 
the conversion is effected in Great Britain, Germany, 
France, and America, we cannot call to mind a single pub- 
lished account in the English language of an iron or steel 
works in Styria; and this is the more remarkable because 
the country is rich in ore and in timber; and the traveller 
constantly comes upon works, small or large, where the 
blast furnace and the tilt hammer are engaged from year’s 
end to year’s end in producing steel plates and bars of 
wonderful excellence, so thoroughly appreciated by conti- 
nental engineers that, notwithstanding the almost un- 
paralleled difficulties which stand in the way of transport 
through a mountainous region, all, or nearly all, the iron 
and steel works of Styria are carried on with profit to the 
owners. It is by no means easy to account for the silence 
concerning the Styrian works which has been observed 
by almost all English writers on metallurgy. 1t cannot 
spring from the fact that such works are insignificant 
and teach nothing. It is not because they are old, and 
that obsolete systems of manufacture and manipulation are 
observed. It is not because the managers are incompetent, 
antiquated in their beliefs, and prejudiced in their ways. 
On the contrary, the iron and steel works of Styria are 
conducted on the most advanced principles. No improve- 
ment in the art of iron making applicable to the Styrian ore 
and fuel has been left untried. Questions which still vex 
the soul of the British ironmaster have there been solved 
long since; and the managers of the works, while retaining 
all the clear-headed practical attributes which distinguish 
the best type of British forge and mill managers, add a 
knowledge of chemistry and a grasp of scientific truths, 
more or less abstract, which are totally unknown in this 
country. Thus in Styria we may meet with a mill manager 
who sits and smokes and drinks beer after the day’s work 
is over as though tobacco and beer were the only things 
worth living for. Get into conversation with him, you 
talk of the country, the weather, the Vienna Exhibition, 
he is heavy and slow. A rough crust presents itself; cut 
through the crust with a few sharp words showing you 
know something about iron and steel making, and you find 
a different human being—a man who can talk well about 
his business the moment he finds that you are likely to 
appreciate his knowledge; and who will in a very few 
minutes convince you that there is scarcely a question 
that can come within the range of the ironmaker’s vision 
with all the bearings of which he is not familiar. Styria is 
in many respects one of the most beautiful countries on 
earth, at least to those who love snow capped mountains, 
vast pine forests, smiling and fertile valleys, and rushing 
streams. But to the metallurgist it presents wonderful 
attractions besides its beauties; and those who are fortunate 
enough to obtain introductions to the principal ironworks 
of the country, and whose calling in life leads them to deal 
with iron and steel, may rest well assured that a summer 
month spent in Styria will be well spent; a month to be 
looked back upon as combining no small amount of instruc- 
tion with all the purest pleasures that can be derived from 
the presence of Alpine scenery and a fine climate. But 
let it be borne in mind that English and French are practi- 
tically useless. If the traveller has not a good knowledge 
of German, then let him be careful to take with him a com- 
petent interpreter; that is to say, if he desires to do more 
than to post through the country like the regulation British 
tourist. A volume might easily be written concerning the 
metallurgy of Styria, and the mines, minerals, and works 
of the country. In the absence of such a volume, we 
fancy that a short sketch of one of the principal steel works 
in Styria, that of Neuberg, will prove acceptable to many 
of our readers. 

The Semmering incline terminates—as we explained in 
our impression for May 30th—on the south side at Miirz- 
zuschlag, a little village on the river Miirz. This stream, 
which is really more properly to be called a considerable 
mountain torrent than to be dignified as a river, runs 
for many miles, until its sources are found in the snow- 
capped hills, up a valley known as the Valley of the 
Miirz. A miserable road runs alongside the river,-rising 
all the way to Neuberg, a small village situated at a spot 
where the valley opens a little to the right and the left, 
about eight miles from Miirzzuschlag. Neuberg presents 
little or nothing in itself to attract the tourist. It is 
closely surrounded with mountains capped in May with 
snow, and clothed with dark pine forests. As to public 
buildings for example, there is nothing but a quaint, ancient 
Cistercian monastery, closed in 1782. There is also a 
curious old church connected with the monastery. The 
road is a favourite with Bohemian and Hungarian pil- 
grims,and in summer, bands of devotees may be encountered 
at every mile. With Neuberg proper we have, however, 
little or nothing at present todo ; the steel works, situated 
about half a mile from the village, higher up the stream of 
the Miirz, claim all our attention. It is impossible to 
imagine anything much more picturesque than the situation 
of these works, dropped down as if from the skies in the 
middle of a narrow valley, surrounded on all sides by 
mountains, eight miles from the nearest railway station, 
and much further from the mines at Maria Zell, from 
whence the ores are derived. At first sight a more un- 
suitable place for an ironworks it would be difficult to find; 
but a little examination shows that those who very many 

ears ago selected Neuberg for the erection of ironworks 

ew what they were about. The Miirz supplies between 





300 and 400 horse-power all the year round; and’it does 
much more than this, because all the timber used for 
charcoal is floated down it from the forest above to the | 
works below. In the engraving which we give at page | 
370, we have endeavoured to convey some idea of the 
general appearance of the establishment. It straggles over | 
a good deal of ground. The Bessemer works are shown in | 
Fig. 1, the rolling mills, &c., in Fig. 2, the great timber | 
shoot, through which the water for the turbines is con- | 
veyed, and through which also the wood for charcoal is | 
brought down, is clearly shown in Fig. 2; the two small | 
square towers, which will be easily recognised in Fig. 1, are 
the blast furnaces. The works originally belonged to the 
Austrian Government, but for some time past they have 
been in the hands of a limited company. So much premised, 
we shall now proceed to describe the works more in detail, 
first pointing out, however, that there are a few points, 
such as the cost of production, carriage, &c., on which we 
do not feel ourselves at liberty to speak. These are trade 
matters, however, and our readers will, we feel certain, 
appreciate our silence on such questions. We have always 
regarded what may be termed trade secrets as inviolable, 
and although Styria isa long way off, and does not com- 


pete with England in the markets of Eastern Europe, we! 


see no reason for breaking through a very excellent rule 
simply for the purpose of making this article a little more 
valuable to a very limited circle. It will be understood, 
therefore, that into questions of cost and yield we shall not 
enter at all, confining our attention solely to the general 
work of the establishment. 

There are few puddling furnaces at Neuberg, and the pro- 
duce of the works consists almostsolely of steel in theform of 
plates, bars,and “uses”—such ascrank-shaftforgings—made 
by the Bessemer or by the Siemens-Martin process. The ore 
comes from mines at Maria Zell—it is carbonaceous, reddish 
in colour,and somewhat resembling weathered hematite. It 
is fairly freefrom sulphur and phosphorus, and tolerably rich. 
We have no analysis, however, in our possession, so that we 
are unable to give more than its general characteristics. It is 
all brought down to Neuberg over miserable roads by 
horses in rough wagons; and the cost of transport cannot 
fail to be considerable, although labour of all kinds is ex- 
cessively cheap. The ore is smelted in two charcoal blast- 
furnaces, square outside, as shown in our engraving. These 
furnaces are 42ft. high and 5ft. Gin. across the boshes. 
They are tapped three times in the twenty-four hours, and 
the product is about 13 tons in that time. Part of the iron 
is run into pigs for the Martin process, &c.; the remainder 
is run at once into the Bessemer converters. 

The Bessemer plant consists of two four-ton converters, 
and the usual casting pit with hydraulic crane.. The blast 
is supplied by a pair of small blowing engines, presenting 
nothing very novel in their construction. They are run, 
however, at a very high speed. Steam is supplied to them by 
four boilers, fired with lignite from Kéflach, burned in very 
steep step-grates, the coal being fed in at the top through 
hoppers, so that there are no fire-doors. Each boiler consists 
of two cylinders,the upper one, about 3ft. Gin, diameterand 
20ft. or 25ft. long, beimg umited to the lower cylinder, which 
is rather smaller, by a single large tube. The lower boiler is 
set ona considerable incline running upward from the grate 


to the ers have ight which is about 2ft. in diameter. Both 


cylinders have slightly czpped but not hemispherical ends. 
The pressure is.about 70 lb. Close to the foot of the blast- 
furnace is a tramway. Just at the tapping-hole a pit is 
sunk, and in the bottom of this pit is a hydraulic cylinder, 
the ram of which carries a short length of rail. A ladle 
capable of holding four tons is mounted on a little trolly 
which runs on the tramroad. This ladle is brought over 
the pit, the water is turned off, and the trolly, ladle. and 
short length of rails are suffered to sink into the pit. At 
the proper time the furnace is tapped, and four tons of 
metal are run into the ladle; the water is turned on, and the | 
whole raised by the ram out of the pit to the level of the rails. 
The trolly is then run on to a weighbridge, and its exact 
weight taken. If deficient, a little is added; if too much, 
a little is taken out; but by long practice the men have 
become so expert that they nearly always put_in.the right 
weight within a few pounds, and neither ition nor 
substraction is required. The ladle, with its burthen 
of molten iron, is then run inté the Bessemer house; the 
ladle is taken off the trolly by a crane, and its contents are 
poured into: the.converter. The blast is then turned on, 
and the process-of blowing commences. At first the engines 
are run slowly. The metal soon begins to boil violently, 
rises, and small quantities are thrown out. After about 
twelve minutes the boil becomes less violent, and the flame 
drops a little. The moment this point has been reached— 
which is easily known by the manager in charge, who 
watches carefully for it—the engines are given full steam, 
and run as fast as possible. The action once more 
becomes violent. The manager stands with his hand on the 
air relief valve, and raising it every now and then, reduces 
the action in the converter for a moment by lowering the 
pressure. It is stated that it is found by experience that 
this varyingaction does good; wecannot say on what grounds. 
The pressure in the air mains leading to the converter 
is usually maintained during the latter part of the “ blow” 
at 17 lb. on the square inch ; but we-undersatand thata 
pressure of over 20 Ib. is used when all the valves are quite 
tight, and the apparatus is in first-rate order. The “blow ” 
lasts on the average twenty-three minutes. 

The spiegeleisen is melted with charcoal in a little 
cupola,15in. in diameter, fixed against a wall near the 
blast furnace ; the bottom or hearth of this cupola consists 
of a ladle lmed with fire-clay, and hung on a swing crane 
or bracket. As soon as converter is ready for the 
spiegeleisen, the Jadle bottom of the cupola, now.nearly full 
of melted metal, is swung round and tapped into a segmental 
swing trough, turning on a pivot, and through this trough 
the metal is run into the converter. The quantity of 
spiegeleisen added to the charge is very uniformly 5 per 
cent., or for a four-ton charge 4 cwt. of spiegel. The 
construction of the spiegel cupola is novel to us, although 
it may be familiar to some of our readers. Matters are so 
arranged that when the ladle bottom is swung away, little 
remains in the cupola but a few ashes, and embers of the 











charcoal used in melting the metal. The cupola is thus 
thoroughly cleared out at each tapping, and the whole 
arrangement is very simple and practical. We annex a 
sketch, which will serve to illustrate the principle of the 


| arrangement, but it must be understood that the sketch is 


not drawn to scale. 
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As soon as the spiegel has been added to the metal in 
the ladle, the latter is raised once more to the vertical 
position, and the blast is again put on. The second blow- 
ing lasts for about forty-five seconds. At the end of that 
time a sample is taken from the converter in a small iron 
ladle. This is brought into the smith’s forge close by, 
and just cooled enough by immersion in water to enable it 
to be turned out ina cake. The still white-hot cake is at 
once put under # small steam hammer, and drawn into a 
rod about fin. square and 2ft. long. The rod cooled by 
this time to perhaps 400 deg. Fah., is bent over the beak 
of an anviland broken. That which we saw tested was thus 
bent very nearly close, and finally oroke with a very 
dense homogeneous fracture like tool steel. If the test be 
satisfactory the pouring of the metal into ingots is then 
at once proceeded with, but this being done in the ordinary 
way calls for no special description. 

The practice ef blowing a charge after the spiegeleisen 
is added is almost unknown in England. It is, we believe, 
occasionally adopted at Barrow, but nowhere else in this 
country so far as we are aware. It is urged however, by 
the Styrians that it is impossible to secure a uniform 
steel unless the spiegel is thoroughly mixed with the metal 
in the converter; and this they state is one of the reasons 
why Bessemer metal as made in England is so wanting in 
uniformity; one ingot may have too much carbon, and the 
next too little. On the other hand, English ironmasters 
argue that if blowing once commences after the spiegel is 
added it is impossible to say how much carbon is burnt out. 
Those, however, who are familiar with the Bessemer 
process, know that the flame does not drop quite instanta- 
neously when all the carbon has been burnt out 
and before the iron is attacked. The watchful eye of 
an experienced man can tell to a second when the 
change in the character of the flame commences, and it is 
at this moment that at Neuberg the blast is stopped. The 
charge then wants about one minute of being fully blown 
that is to say, of having all the carbon burned out. At this 
moment the spiegel is put in, and it is claimed that the 
second blowing just finishes what the first blowing left 
unfinished. In every case the second blowing leaves the 
metal carbonised, and the test is taken in a ladle and 
forged on purpose to decide whether it is or is not 
too much carbonised; taking the test, forging it, and 
breaking the bar, occupies a little less than five minutes. 
If the steel is too hard the converter is raised, and a few 
puffs more are blown through it, but in practice the necessity 
for a second blowseldomornever occurs. The utmost possible 
care is thus taken, it will be seen, to proportion the quan- 
tity of air used to the state of the metal. On the merits 
of this system, as compared with that used in England, 
we prefer to reserve our opinion. It will suffice to state 


| that nothing can exceed the trouble which is taken by the 


Neuberg managers to obtain a uniform result; and the 


|high reputation enjoyed by Neuberg plates, bars, and 


uses, and the long prices willingly paid for them by en- 

i , afford ample testimony to the success which 
attends their operations. : 

We have stated that the cranes, &&., are worked by 
hydraulic gear. It is. well known that. the cost of this 
geax, as fitted up by Sir W. Armstrong, is materially 
enhanced by the necessity for steam pumps, and an accu- 
mulator, with its ram, guides, &c. At Neaberg all this 
apparatus has been dispensed with by the aid of a very 
ingenious device, worthy of more extended adoption. A 
vertical cylinder—a boiler shell, in rmeremion close to 
one wall of the converter house, opposite the. converters, 
and quite out of the way. This cylinder is about Sft. 
high, and 4ft. in diameter. It is nearly filled with 
water to begin with, and on the water a wooden piston 
is floated. A pipe opens from the bottom, which 

to the casting pot crane, the ladle elevator before 
described, &c. The flow of water to these is regu- 
lated by suitable cocks, A steam pipe from the blewing 
engine boilers,effects communication between them and the 

above the water. By turning steam into the vertical 
cylinder, the water is expelled and the rams raised ; by 
turning off the steam the rams descend by their own 
weight, returning the water to the cylinder; the rate 
of ascent and descent is regulated by the cocks in the 
water-pipes. The pressure is about 70lb. to the square 
inch. The crane ram is about 18in. diameter, or say 254 
square inches area. This, multiplied by an effective pres- 
sure of 601b. to the inch, gives about 6] tons lifting force. 
The etfective pressure is, however, more nearly 701b. than 
60 Ib., a8 the loss is small, the pipes being short. The appa- 
ratus works in the most caticlastor 'y way, the consumption 
of steam being much less than would be required for 
pumping engines and an accumulator. It might be 
thought that a good deal of steam would be condensed 
in the vertical cylinder by the cold water; this is not the 
case in practice. It is found, indeed, thatenough steam is 
not condensed to make up for the small'loss by leakage at 
the leather collars of the rams, 
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SOCIETY OF ENGINEERS. 
5th May, 1873. 
Mr. JABEzZ CHURCH, President, in the chair. 


Tue following paper ‘‘On Charging and Drawing Gas Re- 
torts by Machinery,” was read by Mr. John Somerville, of 
Dublin : 














doings, and the attitude of the men there from day to day, as the 
daily paper was read in the retort-house, and to notice the effect of 
the news whether encouraging or desponding ; and there is no 
saying when such a strike may be ‘repeated, as there is a scarcity 
of labour and a large amount of sympathy is shown to the men. 
But should another strike occur it is to be hoped that it,may be as 
successfully resisted as the last. 

Dut there are other if not greater considerations than even strikes 





























For several years past machinery for drawing and charging 
retorts in gasworks has been receiving the attention of gas engi- 
neers and managers of gasworks as a substitute for manual labour, 
which has become somewhat unreliable and unmanageable, the 
men from time to time forcing up the price of their labour by 














which call for the introduction of machinery into retort-houses. It 
is an acknowledged fact and an unfailing law of manufacture that 
machinery cheapens production, and into whatever branch of 
industry machines are introduced to supersede hand labour, there 
follows as a natural sequence a reduction in the cost of the article 
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means of strikes, combinations, working shorter hours, &c. We | produced. It is needless to recount the instances of this kind 
have a recent example of this in the stokers’ strike in London, | before the Society of Engineers. Directors and managers of gas- 
which at one time appeared so formidable, and assumed such | works who intend to introduce machinery, but who are only 


gigantic proportions, that all London was threatened with darkness. 
Too much praise cannot be given to the gentlemen at the head of 


il 


Ie 


the various gasworks of London for the 
with which they met the emergency and ped out 
the rebellion, the stokers been successful the combination 
would have rapidly spread throughout the provinces, and many a 
country town would have been in darkness or would have had to 
submit to extortionate and unreasonable demands. It was very 
interesting and instructive in the country to watch the sayings and 


promptitude and energy 
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waiting to be assured that a saving is effected by its use, should 
accept this as an unvariable fact, that as it has hitherto been with 





all other classes of machinery, so it will be with that which forms 
the subject of this paper. Gas will be produced at a cheaper rate 
with mechanical aid than by ard manual labour, Another 
advantage attending the introduction of i into retort- 
houses claims attention from a humane point of view. It is no 
use attempting to ignore the fact that, far and wide, there is a grow- 
ing impression, not only with workmen themselves but with men 




















in high positions, that the work of stokers is very severe, not onl 

tending to shorten life, but having a demoralising effect. Althoug 

there are men whohave worked twenty, and in some cases even thirty 
years at stoking, yet this work does not seem to have developed 
muscle, and they are generally tough and wiry, but with wrinkled 
sallow faces, from which the blood appears to be dried out. These 
men are working twelve hours out of every twenty-four, changing 
turn about night and day, Sundays and week days alike. There is 
no cessation from the one round of work and sleep and sleep and 
work. It is no wonder that these men meet with sympathy, and 
it is only natural that humanitarians and Sabbatarians should 
endeavour to ease and lessen this excessive toil before hot retorts 
by shorter hours and freeing them from Sunday labour. The 
efforts of these friends of the stokers could not be better supple- 
mented than by the introduction of machinery. ‘Although it 
reduces the number of men by more than nomen yet there are 
numerous operations in a retort-house requiring manual labour 
besides stoking ; what the machine does is the hard hot work of 
drawing out the charging coke from the retorts and replacing it 
with a charge of coal, so that the flame from it does not ae out 
upon a human form as when the hand scoop is sent in, but plays 
harmlessly upon a mass of iron, Another point in favour of the 
machinesisthatthey can be constantly at work, whilst, under the old 
system of manual labour, on pay nights and holidays gas stokers 
either show an inconvenient preference for the public-house, or else 
are unfitted by drink for their duty in the retort-house, — “= 
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Having shown why machinery should be introduced to perform 
the operation of stoking in gasworks, the author will next pro- 
ceed to describe the apparatus proposed, and in use, forthat purpose. 
Machinery for emptying coke ovens has for years been in use on 
the Continent, but the earliest form applied to the process of gas 


production was Clegg’s revolving web retort, Fig. 1. This 
was an arrangement by which fine coal was mechanically fed 
through a hopper on to a web formed of wrought iron boiler 


plates, and made to travel continuously over revolving drums, 
the whole being enclosed in a retort and chamber made of wrought 
iron, and heated by a furnace underneath. The coal was charged 
on to the web, and the coke after the liberation of the gas by 
travelling through the retort, fell into a cooling chamber. This 
arrangement was the earliest form of charging and discharging, 
by machinery, but it did not answer. 

The next attempt was made in 1840, by Mr. Brunton, with his 
discharging retort, Fig. 2, but which met with no better suc- 
cess than Clegg’s, the same defective principle being apparent 
in each. The coal was discharged through a hopper, and the 
successive charges were propelled along the retort by the action of 
a piston working through a stuffing-box in the retort lid. The 
coke was discharged into a box containing water, into which the 
end of the retort dipped. It is not very difficult to imagine the 
condition of the coke when taken out of its water bath. 

The next contrivance, Fig. 3, was the first attempt at a 
“steam stoker.” Mr, George Michael took out a patent for the 
improvements in the manufacture of gas, and remarks in his 
specification that with the present state of progress in the different 
arts which co-operate in the construction of gasworks, the power 
of the manufacturer may be increased, and the gas produced more 
economically than by the present mode, without employing large 
numbers of fine strong men to destroy their health, by charging 
red-hot retorts through very narrow apertures with small quan- 
tities of coal, and to perspire for twelve hours in front of an 
intolerably hot radiating surface. 

He proposes to substitute for the sinews of these men the action 
of steam power, and with this intention he considerably amplifies 
the usual dimensions of a retort in order to obtain in one distillin 
apparatus as much, if not more, heating surface than is now foun 
in a whole bed of sixteen retorts 20ft. long. This he does for 
the purpose of having the floor of retorts all on the same level, 
in order that the steam apparatus used for charging and drawin, 
one of them may be adapted to the others by only moving sue 
apparatus upon rails in front of the retorts. Then he described a 
huge retort 39ft. long, 2ft. high, and 9ft. wide, built of bricks, 
oa having at each end a cast iron mouth-piece plate contrived 
for receiving a luted lid, which is firmly secured by screws and 
cotters. This retort is provided with two or more orifices at the 
top, by which the charge of coals is introduced by tilting wagons 
running on railways. ‘The coals so introduced into the retort are 
then spread equally over the bottom by the aid of a rake, which 
forms the head of a rack, worked by a steam engine. The 
charge of coal is six tons, forming a layer of 10in. deep. When 
the charge is worked off the coke is pushed out in one cake by 
the assistance of the steam rack, the head or rake of which is 
for - purpose inverted so as to act with its head instead of its 
teeth. 

The rack with the rake at the end of it is of cast iron, and 
slides in a cast iron frame, and receives its motion from a steam 
engine fitted to the frame, motion being transmitted by the 
ordinary mechanical contrivances. Inorderthatthe same steam appa- 
ratus may be rendered serviceable for working twenty-four retorts 
or more, the frame rests on a system of wheels running upon 
rails parallel to the front of the retorts. The steam is conveyed 
by means of a pipe placed in 2 casing and surrounded by sand or 
other non-conductor, and running the whole length of the beds of 
retorts. The pipe is provided with outlet branches and cocks 
between each two retorts for the purpose of delivering the steam 
to the engine through a movable conducting pipe. This arrange- 
ment was a cumbrous one, and never came into use. 

In describing the next step towards the production of a steam 
stoker, we may pass by those arrangements for which a number of 
patents have been granted from time to time, in which the 
mechanical feeding of coal by an archimedean screw through a 
retort, and the delivering of coke or breeze (for coke it cannot be) 
at the other end, are the chief features. However desirable the 
working of retorts by this description of machinery may be, there 
is the great drawback of bad coke, or none at all, being produced, 
which every gas manufacturer knows to be a serious disadvantage. 

The next arrangement of steam stoker was that of Mr. Green, 
of the Preston Gasworks, in 1860, see Fig. 4, which is 
the first that professes to draw and discharge ordinary retorts. 
Great credit is due to Mr. Green as having been the pioneer 
of drawing and charging machinery in retort-houses, his first 
attempt being the basis upon which ding ines have 
been constructéd. It consisted of a framework mounted upon 
four wheels running upon rails laid parallel to the front of the 
benches of retorts and was worked by a continuous shaft which 
was carried the full length of the retort-house, and communicated 
motion to the machinery. The rake and scoop were mounted upon 
a table or platform capable of being raised or lowered to the 
varying heights of the retorts. A long screw driven at a rapid 
rate propelled the rake and screw into the retort, and a reverse 
action withdrew them, while the rake head as well as the scoop, 
were reversed by hand, and the scoop was also filled by hand from 
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the retort house floor. It was found, however, that this arrange- 
ment would not answer, and it never got beyond the provisional 
specification, and, like the previous invention, was abandoned. _ 
Next comes the Best and Holden machine (already illustrated in 
Tue ENGINEER). It was first erected and tried experimentally at the 
Horseferry Works of the Chartered GasCompany. The Alliance Gas 
Company, of Dublin, having occasion in 1867 to erect a new retort- 
house, made arrangements for the introduction of this machine 
there, as they had been annoyed by strikes among the stokers. 
The retért-house was accordingly built to receive four of these 
machines, Thirty benches of nine retorts each were constructed 
to suit this new system of drawing and charging. The nine retorts 
were set in a bench at equal distances from each other, in 
three rows of three retorts each one above the other, this arrange- 
ment being necessary as the machine draws or charges three 
retorts at a time. Each vertical file of three retorts opened into 





a common chamber which was closed with one door after the 
retorts were charged—one ascension pipe from the chamber con- 
veyed the gas to the hydraulic main. 

The door was planed for 3in, on its face to come into contact 


with a corresponding planed surface on.the chamber or mouth- 
piece, so as to make a gas-tight joint when tightened up by three 
cross bars driven into wedge-shaped lugs. After some time these 
doors, which were 7ft. long, and 2ft. wide, were found to fail, 
the great heat causing them to expand unequally and the heavy 
blows on the cross bars, necessary to bring the plane surfaces 
together, making them warp and twist. These doors have been 
superseded by luted lids. 
he machine consists of a strong combined framework of wrought 
and cast iron, moving on flanged wheels upon rails as in the pre- 
vious machines. The benches are elevated, and the machines run 
on a stage nearly level with the bottom retorts—the stage is sup- 
ported by a double row of columns placed under the rails. A 
at seme on the framework of the machines carries an upright 
oiler with a double cylinder engine attached. The engine, which is 
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the machine proceeds to charge the other six retorts in the same | 
manner. One man drives the machine, two trim the coal into | 
the measures in the hopper, and one guides the coal from the 
hopper into the scoops, and also closes the doors as the retorts are 
charged. When the section is finished the machines take in a fresh | 
complement of coal and water for_the boiler, and rakes ;—they get | 
a little cleaning and oiling, and are ready for the next section as 
the time for drawing again arrives. 

A systein of signals by steam whistles regulates the working of 
the machines on opposite sides of the retort-house, otherwise the 
rakes or scoops ate meet in the centre of the retorts and pro- 
bably get damaged, so as soon asthe rakes of one machine have 
taken hold of the charge of coke the engine-driver signals to the 
other machine to enter, which then takes hold of its charge. The 
same is done when the scoops are sent in, the driver signals when 
his scoops are reversed and the opposite driver sends in his. By 
these means a collision is avoided, and yet it leads to no delay, 
No. 2 machine keeping a few seconds behind the No. 1. When 


| in full work the retorts are drawn and charged at the rate of 69 
per hour, or three times as quickly as by hand. The quantity of 


~~ 






coals put into each retort is 20 cwt. per twenty-four hours, the 


retort being 18in. diameter and 20ft. Jong ; this quantity varies at | 
| years’ experience with the Best and Holden machine at 


times according to whether coal or cannel is being used. Engineers 
who have seen these machines at work have made objections to 
them, the principal ones being that they charge three retorts at a 
time, thereby lowering the heats of the bench considerably, and | 
that they require the whole of the retorts to be set in the same 
fixed sitions. Consequently, before the machines can be 
adop all the retorts must be set to suit them, and if any 
repairs are needed to one retort two others must be idle. It also 
requires the retorts to be set on a stage, an arrangement not 
generally approved of ; others say the weight of the machine is too 
great, and the wear and tear and consequent expense excessive. 
Some of these objections may be met by saying that where gas 





companies are about to build new retort-houses arrangements 
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fitted with common link-reversin 
———— two pitch chains attached to two carriages having four 
8 wheels running upon the inside flanges of two girders, and 
g respectively the three rakes and the three scoops, 
Above the carriage is a hopper supported by columns from the 
bottom framing for containing the coals for a ch 


gear, drives a shaft upon which | could be made for setting the retorts to suit the machines, and 


although they may be more costly settings and necessitate the 


ye Se 


single scoop machine (see Fig. 5), which was tried at one 
of the London works, but its working presented no advantages ; 
and it has not been adopted. The complicated action of the 
machine and expensive character of the arrangements for adopting 
it in a retort-house being against its use. The machine was 
suspended from travelling girders over head, which moved up and 
down the retort-house file a travelling crane, one rai i 
attached to the wall of the house, the other being supported u 
columns in front of the benches. It received its steam through a 
pipe running along the retort-house wall from a stationary boiler, 
and the whole of the machinery moved backwards and forward in 
going in and out of the retort. The scoop was filled by hand from 
the floor of the house, and turned by hand in the retort. The 
rakes were a series of blades fitted into the scoops, which were put 
into the retort inverted, and then by the action of a handwheel 
and gearing the rakes were turned round and cut-off, the coke in 
sections to be drawn out. The whole machinery was capable of 
being raised and lowered, so as to enable it to command any one 
retort in the setting. 

The next system is that introduced by the author, and which is 





‘ 


known as the Somerville and Robinson's machine (see Fig. 6). 
This arrangement embodies improvements suggested by several 


Dublin. 

Having from time to time made improvements upon the Best 
and Holden machine so that they worked more satisfactorily each 
succeeding year, and realising the advantages of machine work 
and the desirability of adapting machinery to the charging and 


| drawing of retorts as at present set in the other retort-houses of 


the Dublin Works, that is in benches of sevens, these machines 
were designed, built, and set to work some twelve months ago, 
and are now working and giving every satisfaction. 

In this arrangement there is one machine for charging and 
another separate machine for drawing; each machine carries a 
small boiler and engine of about 2-horse power with the necessary 
gearing, and runs upon an inverted bridge rail sunk level with the 
retort-house floor, so that there may be no obstruction to wheel- 
barrows or to the ordinary work of a retort-house. 

The machines are each composed of three lattice girders 


| connected together and supporting the boiler and engine, and 
| carrying a framework of wrought T-iron. 


Within this frame- 
work is a carrying the rake or scoop, and capable of 
being raised and lowered at pleasure to suit any height of retort. 
Thus with the horizontal motion of the machine upon the rails, and 

| the vertical motion of the platform, the rake or scoop commands 
any retort whatever may be the ~y of the bench. 

The rake and the scoop each have motion given to them by 
means of a chain passing over suitable pulleys driven by the 

| engine. The scoop receives its coal as it enters the retort from a 

| shoot, it having been raised by an archimedean screw from the 

| hopper at the opposite end of the machine, The hopper is 
supplied by a man from the floor of the house in the absence of any 
| overhead arrangement. 

|. The method of working this machine is as follows, One man 

takes off the lids of the retorts of one row, the drawing machine 

moves opposite to one retort, sendsin the rakes, and at one draw 
brings out the coke, and then moves on to the next retort, and the 
charging machine comes up to the discharged retort and puts 
in the charge of coals, The scoop is made double, and forms two 
small scoops hinged together and discharging in opposite direc- 
tions, so that in turning the coals is spread well over the surface 
of the retort, thus utilising the greatest amount of heating surface 
in the retort. As the retorts are oy the man who preceded the 
drawing machine and took off the lids now follows the charging 
machine closing the retorts, Two boys drive the machines, one 
man fills the coal into the ay 4 and another attends to the 
taking off and putting on of the lids or doors, The platforms of 
the machines are now altered to the level of the row of retorts to 
be drawn and charged next, and those operations proceed as 
before. By these arrangements the retorts are exposed to the 
action of the atmosphere a much shorter time than in the case of 
hand labour, as the stokers generally ‘‘ slack out” ten or a dozen 
doors at once, and draw them all before charging any, thus 
leaving the first drawn retort a long time to the ——- 
atmosphere, whereas with the machine the retort is o 





use of a stage, yet the advantages of machine-work would be 





gain 
A supposed improvement on the Best and Holden machine | 


e. The | forms the patent of Mr. Holden, and two machines have been | hour for each “shift.” 


directly it is emptied, an advantage that must be appreciated by 

all gas engineers. The machines are in constant action from six 

a.m. to six a.m., with the exception of the breakfast and dinner 

The retorts are Gn as not to fall 
an 


machine, on either side of a range of benches take in th ly | erected on this principle at the Be ks, and have | due af those hours, The work of drawi is done 
’ ge ches take in their supply | erec on principle a e ckton works, an ave | Soh h baaeiusieg thot quash be abbubed rt. U the 


of coal and water, and a section, or nine retorts, having been opened, | been at work there some time. 


they advanced along the rails till they are opposite the first three. 
The rakesman throws up the head of the 


8 into a wagon under the stage, 
away. The machine is then moved f 


es and theyare sent | house, and 
forward into the retorts, when in the centre of the retort he lowers | on wheels supporting carriages 
the rake heads and they are drawn out, and the heads being at | and scoops, as in the Best and Holden machine. 
— angles to the retort bring out the coke before them, which | scoops, however, are capable of being swung out at right angles to | 
fi when it is cooled and wheeled | the retorts, so that only one or two may 
‘orward to the other open retorts, | pleasure, thus an 
draws out the coke in the same manner, and returns to the three | or repair, while the other two in the same file may be at work. 
retorts it first discharged ; coal is then let down from the hopper | This machine does not carry its own coal, but the scoops have to | torts per hour, and allowing 
into the scoops and they are sent into the retorts, and then turned | be filled by hand. 


They are driven by an endless | 


wire rope from a stationary engine at the end of the retort- | 
machine consists of a frame-work mounted | 

to which are attached three rakes | 

The rakes and 


be or drawn at 
be left off for “‘ scurfi 


” 





one of the three may 


In the course of time arrangements are to be 


retorts are supplied with the maximum quaty of coal they will 
take, and the quantity does not depend upon the caprice of a 
scoop driver, e coke must be raked out clean anda quan 
cannot be left in, as is often the case with manual labour when the 
eye of the foreman is not on themen, The same quantity of gas 
is made on Saturday nights and Sundays as on any other day of 
the week, a result not often obtained with hand labour. 

The two machines draw and charge at the rate of forty-two re- 
two hours for the men ; 
benches of sevens is the full work for them, Thus 210 retorts 


over by the release of a strong spiral spring, and withdrawn thus | made for filling them from a shoot at the back of the stage, the | can be charged twice in twelve hours, or four times in the twenty- 


inverted. They are turned back to r 
rack acting on a wheel cumpressing the 

held compressed by a catch till released. 
thus reset and held in position for 


spring, 
s, 
@ scoops are 


eir next charge of coal, when 


‘ 


to each. 


bar and Nicholson patented a 


singly and have one ascension pi 
Some four years ago Messrs, 


ition by a | scoops swinging round to receive their charge of coal and back | four hours with 2) cwt. of coal per mouth-piece for retorts 18in. 
which is | again to deposit it in the retort; the mouthpieces are closed | diameter and 20ft. long, the size best suited to the machine, This 


is 10 cwt. 


per mouth-piece, or one ton per retort per twenty-four 
hours, or 2 


10 tons are carbonised per diem, making per week 1470 
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tons at acost in Dublin of a little over 6d. per ton. The following 
is the estimate of cost :— 


ea & 
Wiens Gsivem, S16. Gnd 4. <c cc co co 60 co oe 8B CO 
Four lidmen, 258. each .. .. «+ «2 oo oe .s.8 8 
er Ge SE, GREE cc, ce co ce 6s ce eee OG 
Four boys luting, l6s.cach .. .. 6 oc « oe » 80 O 
Two chaldrons of coke per day, or fourteen per week, 
186, 00h .. 2c 2. co ce oe co ce oo of cf 1IB1Z2 0 
Oil and waste per week .. .. «2 oo of 216 0 


£3616 0 





Total 


To do this work by hand labour would require one stoker to 
each eighteen retorts, or forty-six stokers, at 35s, each, £80 10s, per 
week, which is at the rate of 1s. 1}d. per ton, showing a saving 
in favour of the machine labour of 7}d. These are the rates of 
wages in Dublin. If London wages were taken for the calculation 
(as perhaps they ought to be), and London stokers being paid 39s. 
per week, it would add another 2d. per ton to the cost for stoking ; 
and from statistics the puthor has received from some of the Lon- 
don works, he finds the stokers’ wages per ton of coals amounts to 
1s. 3d, Probably the wages of engine drivers and lidmen for the 
machines would also be a little higher, but with machines in full 
action there would be a saving of 8d, per ton on the coal car- 
bonised. Now a saving of 8d. per ton of coal amounts to the sum 
of £3333 6s. for every 100,000 tons of coal, so that the adoption of 
the machine means not only the general advantages pointed out, 
but a large saving in the carbonising department. Against this it 
may be said that there is the interest on money expended, and the 
wear and tear of the machines. Two sets of machines to work a 
range of thirty benches will cost £1500, and in case of accidents or 
breakages it would be well to have a duplicate machine, which 
costs a further sum of £700, or £2200 for three sets. This amount, 
at 10 per cent. per annum, or £220, is about 4d. per ton of coal 
carbonised ; and in taking this into account it must be borne in 
mind that in lieu of the machines, scoops, rakes, shovels, and 
other tools must be used, and it is well known how soon they 
wear out. The cost of wear and tear for machines does not exceed 
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CHEMICAL SOCIETY. 
Thursday, June 5th, 1873. 
Dr. Op.ine, F.R.S., President, in the Chair. 


THE list of visitors having been announced, and the minutes of 
the previous meeting read and confirmed, Mr. W. H. Greenwood 
was formally admitted a Fellow of the Society. The following 
names were then read for the first time :—Messrs. Edward Collins, 
William Charles Young, George Bult Francis, John Turner, and 
William Edward Porter. 

The first paper read was entitled ‘‘ The Dioxides of Calcium 
and Strontium,” by Sir J. Conway, Bart., M.A. After alluding 
to the circumstance that although the existence of the peroxides 
of calcium and strontium had been announced by Thenard in 1817, 
no account of them had been published since then, the author 
stated that lime and strontia, unlike baryta, do not absorb oxygen 
at a high temperature. When, however, an aqueous solution of 
sodium peroxide is added to a solution of a strontium salt, a 
Sedvated puseaiée of strontium is precipitated in crystalline scales, 
having the composition SrO2,8H.,O. The author has also ob- 
tained hydrates containing ten and twelve molecules of water 
respectively. All these hydrates lose their water at 100 deg., 
leaving strontium peroxide, Sr Oz, in the form of a white powder. 
The hydrated calcium peroxide Ca Oz, 8 Hz O, prepared by adding 
excess cf lime water to a solution of sodium peroxide acidulated 
with nitric acid, is similar in appearance to the corresponding 
strontium compound, and, like it, loses its water at 100 deg., 
leaving the anhydrous calcium peroxide as a pale buff coloured 
powder. 

The President said the thanks of the Society were due to the 
author for having so satisfactorily established the existence of 
these dioxides. The action of an acidulated solution of sodium 
peroxide appeared to offer a facile method for their preparation. 

Mr. T. Willis then described a new ozone generator, which he 
stated was a modification of one in general use. Siemens’ tube 
had the disadvantages of being difficult to construct, and very 
liable to be broken ; moreover, it became heated after being used 
for some time. This last objection also applied to Bean’s appa- 





that of the retort-house tools, and is, in fact, barely as much ; for 
if the wages of two or more blacksmiths and their strikers, | 
which are continually required for the repair of the rakes, scoops, | 
&c., be taken into account, together with the smithy fuel, iron, | 
&c., for repairs, as well as the tools of the smiths’ shop, it will be | 
found that the wear and tear is in favour of the machine. There is 
no doubt that it will besome years before the use of these machines | 
become general. Gas companies, as a rule, are very conservative, 
and look upon anything new as uncertain and unreliable until 
well proved. But some notice is beginning to be given to drawing 
and charging machinery both at home and abroad, and a great | 
number of patents are being taken out, no less than four gas engi- 
neers having applied for patents since the commencement of the 
present year. These are Mr. Mann, of the City Works, Mr, 
Foulis, of Glasgow, Mr, Richards, of London, and Mr. Taylor, 
of Oldham. 

In America a patent has also been applied for by Mr T. F. 
Rowland, at Greenpoint, New York, for drawing and charging 
gas retorts by machinery. Hence it appears that as interest is 
uwakened, and as the use of the machine is extended, experience 
will suggest improvements. A company has been formed, called 
the Steam Stoker Company, which proposes to manufacture and 
supply the three machines last described by the author, The 
company also proposes to let them out on hire and work them, | 
charging a royalty for their use. Among others who have seen | 
the machines, and have taken an interest in their working, are 
some of our leading hydraulic engineers. They have carefully 
watched their working for the purpose of introducing the hydraulic 
principle as a motive power instead of steam, But they have 
abandoned the idea, although models have been supplied to some 
of the firms for the purpose of experiments in their workshops. 
They have stated frankly that there would be no advantage in 
substituting water for steam, but that it would be much more 
expensive and very troublesome, owing to the constant motion of 
the machines up and down the retort-house. The notion of having 
a small accumulator on each machine was also given up as being 
too costly. There cannot be a more simple and easily managed 
driving power than the small engine attached to each machine. 

The continuous system of gas manufacture by machinery 
advocated for some time past, particularly by Mr. Bower, of St. 
Neots, has now become an accomplished fact. The machines start 
at six o’clock, draw and charge No. 1 retort, and goes on to one 
after the other until the whole 210 retorts are completed at twelve 
o'clock. When the charge of No. 1 is exhausted of its gas the 
machines are ready for it again, and so on for the next six hours, 
going through the whole consecutively, The coal being spread 
over a large heating surface 3in. deep, is carbonised equally 
throughout, not as is sometimes the case with careless stokers, 
when a half burnt mass in the centre is often drawn out. On the 
contrary the coal lies in the retort undisturbed while it agglomerates 
into hard useful coke, As soon as the gas is produced the coke is 
quickly withdrawn and the coal as quickly charged to undergo the 
process under the most favourable conditions for extracting good 
yas and leaving a valuable coke, 

A new range of benches in sevens was built last summer in 
Dublin, according to the section shown, As they were to be 
worked by machinery the usual stereotyped arra t was 





ratus of glass plates covered with tinfoil. Sir Benjamin Brodie 
in his experiments had employed an apparatus similar in principle 
to the Siemens tube, but the tinfoil surfaces were replaced by 
water ; this worked very efficiently, but it was not easy to adapt 
to other pieces of apparatus. The new generator consists of a 
piece of glass tube, as cylindrical as possible, with an annular 
coating of tinfoil on the exterior ; in the interior is a carefully 
turned brass box, slightly smaller than the glass tube, and tinned 
to protect it from the action of the ozone. Through this box a 
current of ice-cold water can be passed, so as to prevent the heating 
of the apparatus ; the oxygen or air passing through the annular 
space between the box and the glass tube, which is fitted with caps 
and tubes for that purpose. ‘The brass box and tinfoil coating 
are connected with the induction coil in the usual way. This 
apparatus yields large quantities of ozone with great ease, and 
appears to be more powerful than either of the other forms of 
apparatus, with the same battery power; its cost, moreover, is 
small, and it is not liable to be broken, It can, also, easily be 
adapted to other pieces of apparatus, and the current of cold 
water keeps the apparatus cool, thus allowing it to be used for any 
length of time. 

The President said he had worked with the apparatus and could 
fully confirm what the speaker hac said; he also drew attention 
to the great convenienve of ary | paraffin joints when work- 
ing with ozone, as pointed out by Sir Benjamin Brodie, since that 
hydrocarbon is unattacked by it. 

Mr. Bean asked whether the author had compared the new form 
of apparatus with his, using the same surface, as he had found 
that a small surface gave more ozone than a large one with the 
same battery power, 

Mr. Tisley, in reply to a question of Mr. Bean, as to the difli- 
culty of obtaining large glass tubes, said that for a large ozone 
apparatus it would be better to use a number of comparatively 
sinal] tubes worked in cascade. 

Mr. W. N. Hartley then read a paper ‘On the Behaviour of 
Acetamide when heated with Sodium Alcohol.” The author 
heated sodium methylate with acetamide in hopes of obtaining 
methylamme, the reaction however took a different course, ammonia 


being evolved but no compound ammonia was produced. On 
repeating the experiment with sodium ethylate, no ethyl- 


amine was obtained, but ammonia was given off, and a crys- 
talline substance resembling cholesterine formed in the solu- 
tion. This, however, when examined microscopically, was 
found to consist merely of feathery crystals of acetamide, enclosed 
in plates of sodium ethylate. Acetamide and sodium ethylate, 
even when mixed dry and heated to redness, do not yield any 
compound ammonia. 

The President having thanked the author for the care and per- 
severance with which he had conducted his experiments, Dr. 
Armstrong said he could confirm Mr. Hartley’s results, as a few 
years ago he had himself endeavoured to prepare ethylamine from 
sodic ethylate and acetamide, and had obtained nothing but 
ammonia. 

The Secretary then read a paper “‘On Iodine Monochloride,” 
by J. B. Hannay. In preparing this substance the author employed 
the usual processes—namely, passing chlorine into iodine until it 
b liquid, and then rectifying the product, and heating a 





The arrangement consists of brick retorts 18in. 
diameter and 18ft. long, heated by one fire instead of two, and 
having one mouth-piece with one ascension pipe, the other end 
having merely an iron rim adapted for a luted lid. There is one 
length of hydraulic main to each bench, with a varying water- 
line arrangement, so that when the retorts are charged there is no 
seal to the dips. By the arrangement of flues the benches are 
admirably heated with one furnace, thus saving largely in fuel, 
wear and tear, and labour, and, when worked by machinery the 
result leaves little to he desired. 

Although it may be some years before machines come into 
general use, they will surely (if slowly) supersede hand labour, and 
whether'the machines of the future be Best and Holden’s, Holden’s, 
Somerville and Robinson’s, or any others, it matters not so long as 
the advantages of mechanical stoking are secured, 


not adhered to. = 


Wart 1s SreeL?—The Albion Steel _and Wire Company, 
Limited, Shettield, have issued the following circular, with 
the desire to obtain the establishment, for commercial pur 
poses, of a_ satisfactory definition of the difference between 
stecl, cast iron, and wrought iron. We shall be happy to 
hear what our readers, interested in the question, have to 
say about it. What is steel? The question is frequently 
os ; and, as we fail to find a clear, full, and correct definition in 
any book, we will give one—hoping that any one who thinks it 
erroncous will make public the reason therefor. Stecl: A com- 
bination or alloy of iron, that will forge, harden, and temper. 
There are various kinds of steel, such as carbon cast steel, tung- 
sten cast steel, chrome cast steel, cyanogen cast steel, and titanium 
cast steel, and several other metals have been alloyed with iron to 
make steel. There is also blistered steel, which is made from mal- 
leable bar iron, by a process called cementation ; German steel, 
which is made directly from the ore, and sometimes from pig iron, 
in the Catalan forge ; and steel which is made by other processes. 
The line between cast iron and steel is: when it is capable of bein 
forged it is steel, and when it will not forge it is cast iron. An 
the line between malleable iron and steel is: when it will harden 
and temper it is steel, and when it will not harden and temper it 
is malleable iron. Cast steel will harden slightly when it contains 
from 0°25 per cent. to 0°30 per cent of carbon, and ceases to be 


mixture of iodine and potassic chlorate, and rectifying the product 
off potassic chlorate. He notes many curious circumstances con- 
nected with the crystallisation of this substance, which possesses 
a deep red colour in a liquid state, and when crystallised is ‘‘ of a 
brilliant plumbago or iodine lustre.” It melts at 247 deg, 
boils at 100°5 deg. to 1015 deg., and has a density of 3°263 at 
Odeg. Its vapour density at 120 deg. was found to be 80°27, 
theory 81°2. lodine chloride is decomposed by water, iodine 
being precipitated and iodic acid and hydrochloric acid formed, 
the latter dissolving a small portion of iodine monochloride and 
preventing its decomposition, The compound was analysed, and 
its behaviour observed with numerous substances both elementary 
and compound. The author did not succeed in obtaining the 
iodine tetrachloride described by Kiimmerer, although he made 
numerous experiments with that object. 

Dr. Odling said the Society was much indebted to the author 
for his careful investigation of this substance, which was the more 
interesting as it was the only known example of an electro-negative 
monochloride. 

The next communication ‘‘ On Triferrous Phosphide,” by R, 
Schenk, was read by the author, who prepared this substance by 
pouring a solution of ferrous sulphate into a flask in which phos- 

yhoretted hydrogen was being evolved by the action of potassic 
sae on = The precipitate of ferrous hydrate, at 
first formed, rapidly became grey, and finally black, After removal 
of the phosphorus the iron phosphide was purified by boiling it 
with a solution of potassic hydrate, and subsequently with hydro- 
chloric acid. The results of the analyses corresponded to the 
formula Fe,P2, the phosphorus appearing to be trivalent. The 
ferrous phosphide dissolves slowly with evolution of gas in boiling 
acids, and in the dry state takes fire below 100 deg., burning to a 
reddish brown powder. The author intends to apply the same 
method to the preparation of other phosphides. 

The President having thanked the author in the name of the 
Society, a paper “‘On Sulphur Bromide,” by J. B. Hannay, was 
read by the secretary. On adding bromine to sulphur in the 

roportions to form S Br, heat is developed, and a deep red liquid 
‘ormed, of density 2°629, which cannot be distilled without decom- 
position. On exposure to the air it absorbs moisture, and crystals 
of sulphur are deposited, which are soluble in carbon disulphide. 
It dissolves phosphorus with evolution of heat, but on attempting 
to distil the solution it explodes, which would seem to be owing 
to the sulphur bromide acting merely as a solvent for the phos- 





capable of forging if it contains much more than 1°75 per cent, of 
carbon, 


phorus until heat is applied, when decomposition rapidly ensues, 





With iodine chloride, sulphur bromide yields sulphur chloride and 
bromide of iodine. Its behaviour with methylated spirit, potas- 
sium, sodium, aluminium, and arsenic, are also deseri! 

The President, after returning thanks to the author for his com- 
munication, adjourned the meeting until Thursday, 19th June, 
when the following papers will be read: (1) ‘‘ On the Influence of 
Pressure upon Fermentation,” part II., by Horace Brown ; (2) 
** Researches on the Action of the Copper Zinc Couple on Organic 
Bodies,” III. and ‘‘ On Normal and Isopropyl Iodides,” by Dr. J. 
H. Gladstone, and A. Tribe; (3) ‘‘On Cymenes from Different 
Sources, Optically Considered,” by Dr. J. H. Gladstone ; (4) ‘On 
the Action of Bromine on Alizarine,” by W. H. Perkin; (5) ‘*On 
some Decompositions and Oxidation products of Morphine and 
Codeine Derivatives,” by E. L. Mayor and Dr. C, R. A. Wright ; 
(6) ‘* On the Decomposition of Tricalcic Phosphate by Water,” by 
R. Warrington ; (7) *‘ On a new Tellurium Mineral, with Notes on 
a Systematic Mineralogical Nomenclature,” by J. B. Hannay ; 
(8) ** Communications from the Laboratory of the London Insti- 
tution, No. XII, On New Derivatives of Cresol,” by H. E. Arm- 
strong, and C, L, Field. 





BRITISH ASSOCIATION OF GAS MANAGERS. 

THE tenth annual meeting of the members of this Association 
was opened at Edinburgh, on Tuesday, there being a very full 
attendance from all parts of the country. The meeting took 
place in Queen-street Hall, where a large number of illustrative 
diagrams and models were exhibited, among them being different 
kinds of reflectors, the burners of London, Birmingham, and 
other places, analyses of the constituents of illuminating gas, and 
drawings of gas lanterns, exhausters, combined bye-pass and 
compensator, &c. The proceedings began at eleven o'clock on 
Tuesday, when the president of the Association, Mr. Alexander 
Angus Croll, occupied the chair. The minutes of the last annual 
meeting, which were printed, having been held as read, forty 
nine new members were received into the Association. 

The President then delivered his inaugural address, which was 
long and interesting. He began by saying that the growing in- 
terest which was being taken by its members in the proceedings 
and objects of this Association could not but afford a vty satis- 
faction to all of them, and the more so when it was considered 
that, in proportion as the general body of gas engineers in tie 
kingdom unitedly bined as a pact and harmonious organi- 
sation, not only would their professional interests be increasingly 
promoted and protected, but the public at large would the more 
readily recognise and respect the usefulness of the Association. 
The Association was started in 1863, the preliminary meeting bein; 
held in December of that year, when about forty gentlemen werc 
enrolled as members. Last year there were added to the list 
sixty-three ordinary and eight extraordinary members, making 
the total number 425. That day they had an increase to their 
ranks of ordinary and extraordinary members, so that in this, the 
tenth year of their existence, they had acquired something like 
475 members, a number which, considering the short time the 
society had been established, and the comparatively limited 
class from which it was composed, could not fail to be looked 
upon as an eminent success, and one well worthy of the pro- 
moters, Financially, too, they were progressing very satisfactorily. 
Among the deaths that had occurred in their ranks since the 
last annual meeting were those of Mr. Green, of Heckmondwike, 
Mr. Jenkin, of Southampton, and Mr. Thomas Greaves Barlow, 
the latter of whom was an honorary member and past president 
of the Association, and had, during the course of his professional 
career, designed and erected many extensive gas works both at 
home and abroad, At no former period in the history of gas 
enterprise (said the President) had the value and importance of 
such an association as theirs been more apparent, as the delicacy, 
difficulty, and complicated nature of the duties devolving upon 
managers rendered meetings for mutual counsel especially neces- 
sary. Questions arose daily that concerned the whole body of gas 
producers ; the gas engineer must now possess a_ practical 
acquaintance with the chemical, mechanical, and mathematical 
sciences, and in matters of mere scientific training, not less than 
in the ordinary routine of duty, conferences like the present were 
very valuable. After noticing ‘*the sudden and extensive combi 
nation which, for a short time at least, threatened to plunge the 
whole metropolis in darkness,” the admirable manner in which 
the emergency was met and overcome, and the verdict of the 
public press with regard to the matter, the President called atten 
tion to the improvements that had been made in the manufacture 
and distribution of gas since the time of his first connection with 
the profession, When he was first appointed to the charge of the 
Chartered Gas Company’s works at Brick-lane the price of gas 
was 9s, per 1000ft.; and at that time no attempt at purification was 
made beyond the use of wet lime and the most ordinary condensa- 
tion. The gas was sosurcharged with ammonia thatit wassometimes 
observed that the worm upon the axis of the drum of the meter, 
and the wheel acting upon it, were destroyed with three months’ 
work, And, although the meters then in use would, in the case of 
the three-light meter, permit a registration of 22 per cent, against 
the consu:ner, and of only 15 as against the supplier, yet such was 
the destruction of the meters that the gas unaccounted for exceedei 
20 per cent. The fuel account varied from 50 to 53 per cent. of 
the coke produced. The retorts were of the 12in. iron D description, 
and 7ft. Gin. in length. By continued efforts during five years tu 
remedy these defects, he had the satisfaction, before leaving the 
company’s service, of reducing the fuel account down to from 1) 
to 17 per cent., whilst the purification was so much improved as to 
result in a large diminution of the amount of gas unaccounted for. 
At the same time, the profits of the shareholders had greatly in- 
creased. He also referred to the success which attended the for- 
mation of the Great Central Gas Company and the establishment 
of the Surrey Gas Consumers’ Company, and stated that such 
had been the progress made during his experience, that 
the share value of the various companies might now be taken 
at double what it was at the commencement of the 
period. With reference to the question, What were the 
general objects of the society? it might be replied that it un- 
doubtedly consisted in the more efficient service of the public, 
involving, as that did, the interests alike of the gas producer and 
the gas consumer. Their industry was, of necessity, a monopoly ; 
they had entrusted to them the sole right of lighting a given area, 
and exclusive rights brought with them corresponding duties. If 
they attempted to take an unfair advantage of the public, they 
would find that their protits were lessened rather than increased, 
and that diminished consumption would follow an excessive price. 
Hence it appeared to him that they ought to be especially occupied 
in discussing the best means of increasing the accommodation of 
the public. It should be their study to furnish the supply in the 
most convenient manner, to render it of the greatest possible 
chemical purity, of a high illuminating power, and at the lowest 
wice consistent with a fair and reasonable dividend to share- 
Caden. As to the general principle of seeking to accommodate 
the public as far as could be done, it was dictated by considera- 
tions of prudence and self-interest, as well as those of justice and 
good neighbourly feeling. With reference to the purity of the gas. 
it was deplorable to find that of late years the supply of gas that 
had been forced upon the city of London was 20 hi hly charged 
with bisulphate of carbon ; whereas, by removing the ammonia 
and using wet lime alone, or oxide of iron and wet lime unitedly, 
and drawing the retorts before the last dregs of gas had beeu 
extracted, or, in other words, by not insisting upon too large « 
produce of gas per ton of coals, no complaints such as had been sv 
prevalent and troublesome of late need ever be made. 
Then, as to illuminating power, it was well known that his 
contract as engineer with the Great Central Company for the 
manufacture of gas made an allowance of one halfpenny per 1000 
for each increase of one candle, from ten to sixteen, and, be it 
remembered, not tested with a ‘‘ London burrer,” but with the 
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one which was referred to in the regulations laid down for investi- 
gating comparisons as to the standard “‘candle.” The price of the 
gas, must depend upon many circumstances, such as the capital 
expended in the construction of works, the cost of wear and tear 
of apparatus, the quantity, quality and price of fuel necessary for 
carbonisation, the care and attention given to the other residual 
products, and the number of men employed. He therefore 
suggested that the members be invited to prepare papers on the 
questions, entering into all these particulars , and suggesting 
improvements drawn from their own experience. Undoubtedly 
the gas companies at the present time possessed great power and 
influence, and were in a very prosperous condition, but it was 
their true interest to use their influence with discretion and 
moderation. The supply and management of gas was but little 
understood by the general public, and inasmuch as a strong feeling 
existed in the public mind that some degree of ‘competition was 
required to prevent the inconvenience of monopoly, it was very 
desirable that the companies should be prepared at any time to 
prove that they had used their power with liberality and 
discretion. With that view, it ron a most valuable service 
on the part of bers of that A iation to avail themselves of 
every means for bringing about such a condition of the various 
companies that whenever an investigation might be necessitated 
they would be able to give satisfactory evidence that they had 
neither taken undue —. their position nor put forth 
exorbitant demands. The ident then made the following 
reference to clock tower lights :—There being a vast number of 
people whose interests, if not their immediate business, are con 
nected with the Legislature and its debates, and to whom the hour 
of its rising is of ,importance, it was in 1870 thought by the 
Government that a signal light placed in the clock tower of the 
Houses of Parliament, and made to burn during the time of its 
sitting and extinguished at the moment of rising, would be of 
great advantage. The Government therefore sought for a light 
which could be made to illuminate the whole of an area of 180 
degrees at any point within a distance of four miles. The first 
experiment was tried upon an arrangement contrived by Mr, Sugg, 
whose knowledge in reference to burners and light eliminating 
apparatus is well known. It consisted of a wooden box with a 
ventilator at the top, andinto the front of which was inserted aglass 
globe filled with water 20in. in diameter. Within the box and 
behind the globe were two semicircles of flat flame lights, con- 
sisting of forty-two burners, each consuming about 3ft. of 
cannel gas ; or, on the whole, from 120ft. to 150ft. per hour, 
which gave a light of from 400 to 450 candles of the parliamentary 
standard power. ‘This was used for about a month, when in 
consequence of the heat the box became charred and was finally 
burnt down. During the preparation of another globe and 
apparatus, a similar one to that just described, but with a globe 
only llin. in diameter, was employed. These served throughout 
the session of 1871. At the end of the session of 1871 the new 
globe arrangement was tried on the north side of the tower. The 
apparatus was somewhat similar to the one first described, but 
this time the box or lantern was made of wrought iron, to which 
was attached a cistern containing water, and provided with a filter 
so arranged as to furnish a continuous stream of filtered water 
through the globe, thus keeping it clear and cool. Forty-two 
burners were placed in one semicircle behind the globe, the con- 
sumption and amount of light being much the same as in the 
first experiment. The light given by this arrangement is the only 
one that has yet complied with the requirements of the Govern- 
ment, namely, to light at one and the same time all places situated 
within an angle of 180 degrees and within a radius of four miles, 
and from the foot of the clock tower to the top of Primrose and 
Highgate Hills. Mr. Croll concluded his address, which was 
listened to with great attention, by adverting brietly to the nature 
of the papers that were to be read at the meetings. 

Papers were then read by Mr. J. Eldridge, of Richmond, on 
“*The Application of Coffey’s Still for the Extraction of Am- 
monia;” by Mr. W. J. Warner, of South Shields, on ** Distribu- 
tion of Gas, and the Importance of having a Complete and 
Perfect Register of Distributing Plant ;” and by Mr. Green, of 
Dartford, and by Mr. Wm, Parlby, of Aylesbury, on “‘ Stoppages 
in Ascension Pipes.” 

Mr. W. L. Emmerson, of Darlington, read a paper on ** Lost 
or Unaccounted fer Gas.” The writer began by pointing out that 
before any remedy could be thought of, it was necessary to trace 
and detect the causes of the loss of the gas. Proper correction 
should also be made for temperature, &c., in order to arrive at 
the quantity of gas actually made, as compared with that registered 
by the station meter. Generally speaking the loss of gas would 
be found to arise from a variety of causes, such as imperfect 
holders, small and unsound pipes, and careless main-laying, un- 
suitability of joints for the ground in which the pipes were laid, 
chipping instead of drilling holes for service pipes, want of pro- 
vision for equalising pressure in hilly districts, unregulated public 
lights, want of attention to keeping their services in good repair, 
improper selection of meters for the place and circumstances in 
and under which they are placed, and neglect of regular periodical 
inspection. Having pointed out these as the causes of loss of gas, 
Mr. Emmerson showed that the remedy consisted in giving close 
and systematic oversight and attention to the correction of the 
various details he had mentioned. 

This concluded the regular business of Tuesday’s sitting. 

The Scottish bers of the A iation, and prominent among 
them Mr. Fraser, of Inverkeithing, arranged for a grand con- 
versazione in the evening, in the University Industrial Museum, 
and issued invitations to the whole of thomembers present. Thecom- 
pany, which was large and brilliant, including many ladies, 
assembled in the fine buildings of the Museum at seven o’clock, 
and spent the first hour promenading its galleries, inspecting the 
highly interesting collections of (scientific and industrial products 
which it contains, The industrial collection is one of the most com- 
plete of its kind, and those in the departments of natural historyand 
geology are well worthy of attention. At eight o’clock Dr. Steven- 
son Macadam delivered a lecture to the assembly ‘‘On the Physico- 
Chemical Properties of Gases.” The lecturer dealt with gases gene- 
rally, but especially with coal gas, which, he explained, consisted of a 











attention, the want of a station meter, or neglect to use it, 
neglect to weigh or measure the coals, the want of a governor, 
badly laid mains and service pipes, and unsuitable burners and 
arrangements for public lamps. The conclusion to which the 
author of the paper came to was, that the remedy for the waste 
of coals in small works was the appointment of thoroughly quali- 
fied TA 
Mr. F, W. Hartley, of London, read a paper “‘ On Coal Gas as a 
Fuel.” The employment, he said, of gas and of other inflam- 
mable gases in of solid fuel had been advocated, but, so far 
as his knowledge extended, no attempt had hitherto been made 
to show by reference to known facts, and by calculations based 
thereon, the relative commercial value of coal gas and of solid 
fuel for heating purposes. Dealing with coal first, its value 
for heating purposes was usually expressed by a statement of the 
number of pounds of water which one pound of coal was capable of 
converting into steam from the boiling point, or of raising 1 deg. 
Fah. in temperature. The heating power of coal differed very 
widely, and there was besides a very wide difference between the 
theoretic value, calculated from composition, and the actually 
attainable heating value of coal. Having given a few examples of 
this difference, the writer stated that in some of the large water- 
works, and with engines worked on the expansive system, less 
than 3 1b. of coal sufficed per horse-power per hour, and it was 
claimed for some engines of 50-horse power to 100-horse -power 
that about 2lb. of coal or less suffice per horse-power per hour; 
but in smaller stationary engines there could be no doubt that the 
consumption ranged from 7 ib. toas high as 14 Ib. or 15 1b. of coal 
per hour; and as gas was really available only for small engines, 
these weights must be taken as the bases for comparison. Mr. 
Goddard stated that with the Jackson boiler 100 cubic feet of gas 
were required’ per hour, and it followed that the cost per hour 
would be for gas 4°8d. as against O°O4d. for 7lb. of coal, ox 
as against a fraction over 2d. for 151b. of coal; so that, on the 
face of these figures, gas was manifestly a very expensive fuel, 
and it was quite evident that wherever engines were required 
for continuous work there could be no question as to which 


kind of fuel was to be preferred on economic grounds. All 
published facts and reasonings tended to prove that gas 
could never on the larger scale compete with solid fuel, 


whether the application was for heating water to supply steam 
to engines, or for other purposes; for even if coal gas were 
manufactured for the purpose at one-third the price he had 
assumed, so large a margin would be left in favour of solid fuel 
as to put gas out of competition. Very similar relations held 
in respect to the two kinds of fuel when used for cooking on a 
large scale, but in the case of what might be called dry cooking— 
baking or roasting—gas was by far the most advantageous, because 
it could be put into full operation the moment it was wanted, and 
its combustion stopped the instant that the necessity for its 
employment ceased. Mr. Hartley then proceeded to institute a 
comparison between gaseous and solid fuel in their application to 
the warming of rooms, the conclusion he came to being that 
coal was more advantageous when all things were taken into 
account, 

Mr. Gore, of London, communicated a paper ‘On Substitutes 
for Coal in the production of Illuminating Gas.” The paper began 
by remarking that the recent extraordinary advance in the price 
of coals used for the manufacture of gas had induced many per 
sons to turn their attention to the possibility of employing other 
substances than coal for it production. The author then pro 
ceeded to give a brief history of what had been accomplished up 
to the present time in producing gas from other substances than 
coal, One of the old processes for manufacturing water gas had 
just been repeated in this country by a Mr. Ruck, who claimed 
forit the title of the ‘‘ New Gas,” but in what the novelty con- 
sisted it was difficult to discover. In this process it was proposed 
to use superheated steam. The principle of the process of manu- 
facture was identical with all the previous inventions so far as 
the means employed for the decomposition of the water vapour 
was concerned. Although the patentee laid considerable stress 
upon the use of superheated steam, it was very question- 
able if there was any real importance to be attached to that 
part of the process. The intrinsic value of any of these 
inventions rested in the quantity of combustible gas that could 
be generated ‘by the consumption of a given weight of fuel; 
and as the quantity of hydrogen to be thus obtained was 
the point of principal importance, it would be evident that the 
greater the weight of water decomposed by a given weight of fuel 
the more valuable the process became. The quantity of water- 
gas produced by a given quantity of fuel varied considerably with 
the nature of the latter. In the manufacture of water-gas it had 
been shown that increased wear and tear occurred on account of.the 
rapid oxidation of the interior of the retorts, and anotherimportant 
consideration was the purification. It had been shown that water- 
gas was always contaminated with a very large quantity of car- 
bonic acid and more or less sulphuretted hydrogen, the latter 
increasing when coke was used instead of charcoal in the decom- 
posing retorts. If the process of purification were by lime, the 
cost must be very great. It was suggested by the promoters of 
the ‘* New Gas” that the presence of carbonic acid might be com- 
mercially disregarded in estimating the value of the process ; but 
in experimenting with gas made in the manner proposed, it was 
found there was a loss of nearly two-thirds in illuminating power 
when the carbonic acid remained in the gas. If the descrip- 
tion he had given of the so-called ‘‘ New Gas ” was a fair one, it 
was evident that such a process could never come into competition 
with coal, except under very special conditions; in fact, the 
circumstances would be so exceptional that they could never occur 
in any country where coal was the staple source of fuel. The 
author then proceeded to a description of the processes by which 
air was to be made the vehicle for conveying the combustible 
material for the production of illuminating gas, and arrived at the 
following conclusions :—(1) That no material or process invented 
up to the present time could complete with coal in the manu- 
facture of illuminating gas, except in countries or localities where 
coal could not be obtained ; (2) that the substances most suitable 
for the manufacture of gas were those from which it could be 

btained by direct distillation, as in the case of oil, resins, and 





mixture of various gases, each possessing different ch 1 pro- 
perties, and having different weights or densities. By means of 
aseries of experiments he illustrated the densities of hydrogen, car- 
bonicacid, and other gases, andshowed that there was a greater dis- 
parity between the densities of gases than between those of solids 
or fluids. The gases also differed very materially from each other in 
respect of their solubility; and all gases, whatever their respec- 
tive weights, tended to diffuse rapidly throughout each other, a 
thing which liquids did not necessarily do. There was, however, 
strange to aay no law that regulated the rapidity of passage of 
either the light or heavy gases, Dr. Macadam illustrated all these 
positions by experiments, and concluded his lecture by a refer- 
ence to the manner of the absorption of gases by different metals. 
A hearty vote of thanks was passed to him for his lecture, and the 
conversavione was a till about eleven o'clock. 

The members of the Association met on Wednesday, in Queen- 
street Hall, at eleven o’clock, Mr. Croll in the chair. Mr. T. H. 
Methven, of Bury St. Edmunds, read a paper ‘‘ On Coal Wasted 
in Gasworks.” He n by remarking that with coals at 21s. 
instead of 6s, free on rd in the Tyne, it became every one 
concerned in the manufacture or consumption of gas to give 
the coal question his careful consideration. The high price of 
coals had induced Sir William Armstrong and other engineers and 
manufacturers to introduce systems of in the r 
tion of fuel. He specially di the attention of towns of 
6000 inhabitants and under to the importance of the utmost 
economy, because if that were not exercised there would in many 
cases be no dividend. In such towns there was generally a great 
want of proper management, No one was responsible, or perhaps 
knew of the waste of coals, and they did not, therefore, need to 





wonder at waste taking place. The causes of mismanagement | 


were badly set and werked reterts, clay retorts with insufficient 





woody fibre ; (3) that no process of gas manufacture could be 
considered successful where the resultant gases were not readily 
purified, or where after ordinary purification they contained an 
excess of substances injurious to animal life; (4) that no mere 
carburetting process could be cially ful until some 
form of hydrocarbon is discovered that is perfectly homogeneous 
in its chemical structure, and that could be rendered sufficiently 
non-explosive as to admit of its being transferred from place to 
place, or stored with perfect safety. 

In the course of a discussion that followed upon the reading of 
the last paper, Mr, R. P. Spice, of London, said it was evident in 
the present state of the coal market that they should endeavour 
to seek relief from some other quarter than that of coal. They 
had, therefore, thought that if water-gas could be got of equally 
good quality, and at the same expense a» coal-gas, it would be a 
very great benefit to gas companies as well as to the public, and, 
when as the result of many careful experiments, he found that he 
could make eighteen-candle gas at 1s. 8d. per 1000 cubic feet, it 
occurred to him that, when coal-gas of the same quality must cost 
2s. Gd., he had found his way to something that would be of great 
value, They had used the water-gas y Bent repeatedly, and 
although they found that the common -tail burners used in 
the city of Chichester would not suit the water- there had 
been no failure in the system whatever when mixed with a small 
proportion of coal-gas. The materials used in the production of 
this gas were coke, iron, water and spirits. A ton of coke put 
into a set of retorts to effect a decomposition of steam, would 
enable him to produce 132,000 cubic feet of gas. He found it 
requisite to use two tons of coke in the furnaces, which made three 
tons altogether, to produce the quantity he had mamed. The first 
process would come te abeut 7d. per 1! of the gas produced. By 





taking the cost of the spirits at 8d., which was the outside, and 
paying for the cost of washing, &c., the expense was brought up 
to 1s, 8d. In reply to a question, Mr. Spice said they were at 
the present time getting spirits delivered on the Thames for 8d. 
a hought th h 

r. Judge thought the ight co! tulate themselves upon 
having this paper read, ae sot wan were introdu it 
was there of places that they should be discussed. He must 
confess that he was not converted to the new gas, but he never- 
theless thought they ought to hail all these new inventions with 
satisfaction and give the inventors every encouragement, There 
never was a time when other than coal-gas was more wanted than 
now, but this gas and every other gas must be reduced to a com- 
mercial standard, which must be taken into account in any esti- 
mate of value. The spirits and the coke might soon be altered in 
value, and these, together with the heating material for the 
furnaces, must be taken as elements in the case, as well as the 
wear and tear of iron. He made these remarks with no dis- 
paragement to Mr, Spice, whose connection with the matter he 
was willing to take as a guarantee of the bond fides of the inven- 
tion. 

Mr. Hartley spoke in corroboration of the remarks of Mr. Spice, 
and could not understand how it'was that the author of the paper, 
who had quite recently pronounced in favour of water-gas, should 
now turn round and try to doas much hurt to the scheme as 
possible. 

Mr, G, W. Stevenson, of London, said that so much of the paper 
as he had heard was simply a comparison between air-gas and the 
new gas, and when he said that the water-gas was superior to the 
air, he did not understand the reference to Mr. Gore’s withdrawing 
his allegiance to the new gas. From much that had been said, he 
considered it would be premature at the present time to express a 
decided opinion as to the value of this gas, It was in good hands ; 
Mr, Spice had experience, great talent, and perfect honesty, and 
if they left it with him just now, he was quite sure they should 
soon know the true value of it both in its engineering and commer 
cial aspects, 

The Association appointed Mr, G. T. Livesey, of the South 
Metropolitan Gas Company, London, president for next year, and 
Mr. James Paterson, Warrington ; Joseph Wood, London ; and 
Thomas Kirkwood, London, were appointed vice-presidents. 

The resolution of the North British Association of Gas Managers 
given below in reference to the subject of amalgamation was unani 
mously approved of, and the next annual meeting having been 
fixed tobe held in London on the second Tuesday of June, 1874, the 
meeting broke up after passing a hearty vote of thanks to the 
president. 

The members of the Association were entertained to a banquet 
in the evening, and on Thursday had an excursion to Loch Lomond, 
the largest of British lakes, 


NorkTH BritfsH ASSOCIATION OF GAS MANAGERS, 


The annual meeting of this association was also opened in Edin- 
burgh, on Tuesday, Mr. B, M. Macrae, of Dundee, the president, 
in thechair. After the president had delivered his inaugural ad 
dress, a number of papers were read, and a committee was then 
appointed to consider the question of the proposed amalgamation 
of the society with the British Association of Gas Managers, Having 
transacted some other business, the meeting adjourned. 

The association met again on Wednesday, Mr. B. M. Macrae 
presiding. The president intimated that thecommittee appointed on 
the previous day to confer with a committee of the British Associa 
tion of Gas Managers, as to the proposed amalgamation, had met 
with the other committee, and were not ready to submit the 
result of their conference. The committee had submitted three 
heads of agreement: first, that the new association should be 
named the United British Association of Gas Managers ; second, 
that the annual meeting be held in Scotland at least once every 
five years; and third, that a branch meeting should be held every 
year in Scotland. The proposals had been considered by the com- 
mittee of the british Association, who refused to accept the first 
head of agreement, but were willing to agree to the second and 
third, with the exception of in so far as they dealt with certain 
arrangements as were proposed to be made by the branch in 
Scotland. Mr. Alexander Corstorphine moved, “That this associa 
tion, while desirous to promote and foster the utmost cordiality 
between this association and our English brethren, approve of 
joint stated meetings, but still consider that the interest of both 
associations would be better served were each association to 
continue to have the control and management of its business and 
funds, and for this purpose propose that this association, for a 
time at least, remain in a separate state.” Mr. Scott, Musselburgh, 
seconded the motion. Mr. Bartholomew, Glasgow, moved as an 
amendment “‘ That this association amalgamate with the British 
Association on the premises now submitted.” Mr. Smith, 
Banbridge, seconded. On the motion and amendment being put 
to the vote, the former was carried by a majority of twenty to ten. 
The president was then instructed to communicate the resolution 
to the meeting of the British Association of Gas Managers. Mr. 
William Fowlis, of Glasgow, was elected president for the ensuing 
year, and Mr. G. R. Hislop, Paisley, was appointed vice-president. 
A committee was then appointed, and the association resolved to 
hold its next meeting in Glasgow in July, 1874. 








A Revter’s telegram from New York says that an explosion has 
taken place at,the Shamokin Colliery, in Pennsylvania, causing a 
loss of fifteen lives. 

BRIDGE OVER THE NEvA AT St. Pererspurc. — The competi- 
tion for the designs of the Neva Bridge at St. Petersburg is 
decided ; eighteen designs were sent in. The Commission have 
awarded the first premium, 6000 roubles, to ‘* Westminster ;” 
second premium, 3000 roubles, toa design by R. M. Ordish, *‘ Max 
am Eude ;” third premium, 1500 roubles, to ** B. 8.” (a Russian). 

SourH Kensincton Musgeum.—(Whitsun week, free).—Visitors 
during the week ending 7th June, 1873 :—On Monday, Tuesday, 
and Saturday, free, from 10 a.m. to 10 p.m., Museum, 24,908 ; 
Naval and other collections, 3036 ; on Wednesday, Thursday, and 
Friday, admission free, from 10 a.m. till 6 p.m., Museum, 5735 ; 
Naval and other collections, 886; total, 34,565; average of cor- 
responding week in former years, 26,467 ; total from the opening 
of the Museum, 12,5:36,211 

THe CoLurery ExpLosion NEAR WiGAN.—The adjourned in- 
quest respecting the death of the six men killed by the recent 
explosion at Brynn Hall Colliery was held on Wednesday. Mr. 
Peter Higson, jun., viewer at the colliery, said that all the coal 
was got with powder without cutting, but the firing of the shots 
was entrusted only to the shot-lighters, who did their work during 
the night, when the colliers were away, and were —— 
enjoined not to fire a shot until they had examined the place for 
gas and gone back to the next opening. The ventilation of the 
mine had now been thoroughly restored. It was decided to fur- 
ther adjourn the inquest until Tuesday next, in order that a 
further inspection of the workings might be made. 

An OLD Invention. From a paper on the locomotive engine 
by Joseph Harrison, Jun., read before the members of the 

ranklin Institute of Pennsylvania February 21, 1872, is taken the 
following paragraph :—‘‘ The engineer, noting the curious things 
in bronze and in copper exumed at Pompeii and gathered together 
in the Museo Borbonico at Naples, will linger near a small vessel 
for heating water, little more than a foot high, in which are com- 
bined nearly all the principles invoived in the modern vertical 
steam boiler—fire-box, smoke-flue through the top, and fire-door 
at the side, all complete ; and strange to say, this little thing has 
a water-grate made of small tubes crossing the fire-box at the 
bottom, am idea that has been patented twenty times over, iz 
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THE VIENNA EXHIBITION — PASSENGER ENGINE AND TENDER FOR THE CARL LUDWIGSBAHN. 


CONSTRUCTED BY HERR EMILE EUSSLER, ESLINGEN, 
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,BELPAIRE’S PASSENGER ENGINE, VIENNA EXHIBITION. 
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sides of the engine are at right angles to each other, and each of the 
side levers is employed to act the part of an eccentric and impart 
motion to the valve at the — side of the engine. A full 
description of this device, which originated with M. Stévart, will be 
found in the Revue Universelle des Mines, vol. 23, 1868. Our 
engraving above shows the fixed lever pivoting on a centre and 
the rods which drive it. The reversing lever is fitted with a screw 
so that the engine can be reversed either by the screw or by the 
lever direct. 

It would appear that the engine must be excessively light on 
the leading wheels, On this point, however, M. Belpaire in 
writing to us is completely silent, indeed he says not a word con- 
cerning the distribution of the weights, a most important point 
which ought to be cleared up. We need only add that 
the workmanship of the engine reflects much credit on 
M. Carels; and supply the following tabular statement of 
the dimensions of the engine, from which it will seen that M. 
Selpaire’s experiment has been carried out on a very considerable 
scale. We prefer to let our readers form their own opinion as to 
the merits or demerits of the design, reserving all expression of 
our own views on this subject for the moment, lest M. Belpaire 
should imagine that we had dealt unfairly by a scheme which is 
sure to attract attention among railway men, not only because of 
its uncompromising boldness, but because of the eminence in the 
mechanical engineering world of those under whose auspices it is 
brought before the public at Vienna, 


Weight of engine empty .. eo se «+ ee 35 tons. 

Ditto ditto in working order eo ce ee 3S tons. 

Mean diameter of boiler shell .. 1. oe 4ft. 3}in. 
Number of tubes a a a ae 226 
Diameter of ditto outside .. «2 «2 «2 «+ Ifin. full. 
Length of ditto .. oc «2 cc ce co co co IJift. Gin. 
Length of fire-box 2 «2 oc «ce ce co co Mt. 

Width of ditto .. .. «. «8 «co cf os eo Sft. Thin. 
Surface of grate wes ee .. 82) square feet. 


Heating surface in fire-box .. .. ss oe 
Ditto ditto in tubes .. 1070 square feet. 
Total ditto .. ee 00 c¢ e¢ ++ 1188 square feet. 
Diameter of wheels .. «2 «o «0 se ce eo OSft. Tin. 

Length of wheel base 
Diameter of cylinder ee 
Length of stroke oo 
Length over all.. 


118 square feet, 


23°62in, 
31ft. 9}in, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
THE MIDLAND RAILWAY, 

Str,—I read with very great surprise in your issue of the 6th 
inst. a paragraph announcing that I am to succeed the late Mr. 
Matthew Kirtley on the Midland Railway. The advertisement of 
the directors, in reference to that appointment which appears in 
the same number of your paper, would clearly show that it is 
thrown open to public competition. Nevertheless, I feel it incum- 
bent upon me to request that you will correct the statement in 
your next issue, as it might otherwise have a tendency to mislead 
gentlemen desirous of offering themselves for the appointment, 
and place me in a false position, By inserting this letter you will 
greatly oblige W. ADAMS, 

North London Railway, Locomotive Department, 

Bow-road Works, 9th June, 1873. 








INDIAN RAILWAYS. 

S1r,—The council of the Institute of Civil Engineers, having now 

printed and circulated the report of the discussion on narrow 
versus broad gauge railways for India, apropos of Mr. Thornton’s 
paper ; a review of the same may not be out of _— With your 
permission I would therefore make a few remarks thereon in your 
journal. 
’ The best way of getting at the pith of the arguments would 
appear to be to notice first those which are common to almost all 
the speakers on one side, and which are relied upon as of the 
greatest weight. 

As the discussion was very one sided, I shall have to deal 
mainly with the arguments used by the broad gauge advocates, 
and therefore I commence with their sheet anchor. 

Firstly, as regards the evils of break of gauge. As a rule, those 
who make such a mountain of this molehilf have not attempted to 
estimate the money value of the evil, but have contented them- 
selves with referring to the case of the Great Western Railway in 
general terms. Mr. Thornton gives facts and fi 8 (p. 157 of the 
pamphlet) for his estimate of 4d. per ton. r. Spooner gives 
(p. 72) facts and figures which fully confirm Mr, Thornton’s esti- 
mate, while Mr, Grierson, an opponent of the narrow gauge 
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system, puts (p. 37) the cost of transhipment at 5d, to 6d. per ton 
only. 
The remarkable thing, however, is, that the broad gauge advo- 
cates, while debiting the narrow gauge with the utmost possible 
expense and inconvenience from break of gauge, entirely ignore the 
fact that if the new lines are made on the light broad gauge system, 
the engines and wagons of the heavy lines cannot, without injury to 
the permanent way and bridgesof the light lines, be run over them, 
unless, indeed, the bridges are to be made strong enough to carry 
the heavy rolling stock, and the broad gauge be debited with the 
extra repairs to permanent way caused by the heavier loads 
involving considerable extra expense. If this expense be not 
incurred, then the light broad gauge system is, as Gen. Strachey 
expresses it (p. 31), ‘‘a compromise” having ‘‘ some of the advan- 
tages and some of the disadvantages of both,” for some of the 
evils of break of gauge will attach to it as well as to the narrow 
gauge system. 
I am aware that it is proposed to run only the wagons of the 
heavy broad gauge—not the engines—on the light lines ; but as 
these wagons, when loaded, weigh more than double that of the 
proposed narrow-gauge wagons, the wear and tear of permanent 
way arising from their use must be in greater proportion. It is, 
moreover, a question whether it would answer to run trains of 
mixed light and heavy wagons ; for Mr. Fox admits (p. 44) that 
wagons for the light railways must be made stronger than other- 
wise would be necessary, in order to stand the shocks they would 
be exposed to on the heavy lines, while Mr. Price Williams shows 
himself (p. 89) decidedly adverse to the use of slighter framing for 
the stock of the light railways. 
Secondly, as regards the military authority. The high authority 
| of Lord Lawrence is on the side of the narrow gauge advocates on 
| this question; and, indeed, the objection will not bear serious 
| examination. No one can look at the map and fail to notice the 
| enormous difficulties Russia would experience in penetrating the 
mountainous region which forms our frontier. When Russia has 
conquered Afghanistan, if that time should ever arrive, and has 

| laid down a railway to our frontier, it will be time enough to pro- 
vide for the transport of large bodies of soldiery by extra rolling 
stock, By that time, however, it may be doubted whether there 
will not be ample rolling stock at hand and available in India for | 
the purpose. 

Thirdly, as regards the alleged erroneous character of Mr. 
Thornton’s estimate. The special pleading of most of the broad 
gauge advocates on the questions dinuk of gauge and military 
requiremeuts is bad enough, but on this question, with some of 
them, it reaches a pitch which is astounding. 

In the first place the narrow gauge is debited with the expense 
arising from break of gauge, which is capitalised ; whereas, as I 

| have already shown, the same expense will have to be incurred 
| with the light broad gauge in some form or another. Secondly, 
| allthe speakers who touched on the point assumed the narrow 
gauge to require a formation only 2ft. 3in. narrower than that of 
| the broad gauge, excepting Mr. Bidder who will have it (p. 27) 
| that the same width of formation would be required in both 
cases, 

Now, Sir, I venture to express the opinion that there should bea 
difference of fully 4ft. between the formation widths of the two sys- 
temsonthesegrounds, Atheoretically properly proportioned sleeper 
should be of a length equal to twice the gauge. If it is made less 
to any serious extent, the load on the ends is in excess of that in 
the centre, and the consequence is, that under the pounding action 
ef the load, hollow places form in the ballast under the ends, 
while the centre portion rests on a sort of bridge of ballast. The 
| consequence is naturally a general loosening of fastenings and un- 

steadiness of travelling. In the ordinary 4ft. 8}in. gauge, we 
| generally use a 9ft. sleeper, and I very much doubt whether it 
| would be advisable to use a sleeper less than 10ft. 6in in length for 
the 5ft. Gin. gauge. As a sleeper 6ft. Gin. long would be ample 
for the metre gauge; we have a difference of 4ft. between the two. 
Actual practice confirms this view, for while the width of forma- 
| tion in single lines of only 4ft. 8}in. gauge in this country is gene- 
rally about 18ft., 3ft. Gin. and 3ft. gauge lines abroad have a | 
| formation width of only 14ft. 
| Mr, Price Williams maintains (p. 89) that the sleepers should 
| be the same length in both cases! It would be interesting to see 
| the sketch he would make of a permanent way for a 5ft. 6in. gauge 
line with sleepers 6ft. Gin, long. Thirdly, it a) that the 
saving in land is arrived at by adding a strip 2ft. 3in. wide to the 
| width of the broad gauge line. Now as the lines contemplated 
| are to run through tolerably level country, the earthwork will 
consist mostly of embankment from side cutting and shallow 
cuttings. Side cutting is seldom made more than 3ft. deep if it 
can be avoided, so that to-form a bank 3ft. high we should require 
| to widen our side cuttings for the the amount of 








for the br 
| the extra width of the formation for the broad gauge, Where 





TRANSVERSS SECTION 


the bank was 6in, high, or a necessity existed of making side 
cutting very shallow, we might have to widen it to double the 
extent. Similar reasons would require an extra width of land 
when cutting is run to spoil. I doubt whether an average of 6ft. 
extra would cover the land requirements of the broad gauge. 

The clearing and grubbing of this extra 6ft. should be debited 
to the broad gauge. Nothing is put down under this head in any 
of the estimates. When passing through forest this item is often 
considerable. 

Lest my letter should grow to an unconscionable length, I will 
conclude for the present, hoping to return to the subject next 
week, NarROW GAUGE. 





THE BLOCK SYSTEM OF SIGNALLING ON RAILWAYS, 

Sir,—Your last issue contains a report of the adjourned dis- 
cussion upon the above subject. Will you allow me to correct an 
error in the report referred to, ‘‘Mr. W. H. Chubb” should be 
““W. H. Clapp.” In the few remarks then made upon the spur 
of the moment, I could not express all that might have been said 
upon this important subject. 

I would most respectfully call your attention to the practice of 
using a white light as a signal to start trains, having the meaning 
“right,” “‘line clear,” “proceed,” &c., and this is done every 
night, also in signalling trains that are shunting from sidings to 
main line. I, of course, refer here to hand lamps, each having a 
green and red slide, the common signal lamp of all railways 
throughout the world. There is, therefore, no excuse that new 
lamps would be required to use the green light instead of the 
white signal; a general order upon all our railways is all that 
would be necessary, and this might be done without any danger to 
other existing arrangements. 

The use of the white light as a signal is just one of those simple 
defects in a system that, being overlooked in the reform and adop- 
tion of great improvements, might at any time thrust itself upon 
= notice of the public in the shape of a ‘fearful railway acci- 

ent.” 

The accident that I referred to in my remarks before the Society 
occurred at Stourbridge, and was attended with loss of life. The 


| driver of a goods train, who was in a siding and waiting for the 


express to pass, mistaking a white light seen to move on the plat- 
form for a signal to start, he had barely got on the main line when 
the express, rushing by, came into collision. If the goods train 
had been fairly on the main line, it is hardly necessary to say the 
loss of life must have been fearful. In the evidence given at the 
inquest the Board of Trade could not fix the responsibility; the 
driver (if I am not mistaken) said he saw the signal given to 
to start. The verdict was, ‘‘ Mistaking a white light on the plat- 


| form for a signal to start.” I suppose it is for this reason hand- 


lamps when not in use are always turned to the wall, or anywhere 
to hide the light. ? 
I repeat, it is a system of signalling that is as dangerous as it is 
wrong in principle. We have lately seen what a signal having 
two meanings is capable of doing at sea, and I therefore submit 


| that in this case, ‘‘ Prevention is better than cure.” 


The Stourbridge accident proves that the most perfect block 
system that can be invented, will yet be imperfect, so long asa 
white light is used as a signal to start trains. 

14a, Austinfriars, E.C. W. H. Ciarp. 





KESSLER’S PASSENGER LOCOMOTIVE AT THE 
VIENNA EXHIBITION. 

In our last impression we gave longitudinal elevations and 
sections of the fine engine exhibited at Vienna by Herr Emile 
Kessler, of Eslingen. We now complete our illustrations by 
giving at page 366 cross sections of the engine and drawings of 
the tender. The tender, as will be seen, is carried on six wheels, 
each 3ft. 3gin. diameter. The wheel base is 10ft. 44in. The total 
length of the tank is 14ft. 6in., and its breadth 4ft. 2in., its average 
— about 3ft. Gin, The capacity may be taken as about 1500 
gallons. 





CIvIL AND MECHANICAL ENGINEERS’ Socrety,—The annual 
meeting of the above Society was held on Friday, the 6th inst., at 
the Board-room, 7, Westminster Chambers. The report showed 
that the Society had been working most successfully during the 
cad session, and that the number of members was still increasing. 

otes of thanks were passed to the president, Mr. C. W. Whitaker, 
and the other officers, and the following bers were elected 
office-bearers for the session 1873-4 :— President, C. H. Rew; 
Vice-Presidents, G. W. Willcocks and W. F. Butler ; Members of 
Council, E. H. Brewster, J. A, Coombs, J. J. A. Flower, C. 
Kingsford, W. Meakin, E. Perrett, C. E. Samuda, W. ©. Sheel ; 
Auditors, H. Sandall and G. Cruickshank ; Hon, ‘Accountant, J. 
Wagstaff Blundell ; Secretary, Edward Speed, 
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RAILWAY MATTERS, 


WE understand (says the Eastern Budget) that the Russian Go- 
vernment is not at present disposed 
lan for a railway communication between Russia and India. It 
is now busily engaged in preparing for the construction of a rail- 
way from Petrovsk, on the Caspian, to Resht and Teheran, and it 
considers that this line and that from Baku to Teheran via Tiflis, 
which is already in course of construction, should be completed 
before any others are taken in hand. 

A SPECIAL general meeting of the Metropolitan Street Tramways 
Company was held on Monday at the offices, Blackfriars-road, for 
the purpose of submitting a bill for authorising the sale and trans- 
fer of the undertaki of the Metropolitan Street Tramways 
Company and the Pimlico, Peckham, and Greenwich Street Tram- 
ways Company to the London Tramways Company (Limited); Mr. 
W. Evans in the chair. Mr. J. F. Hunt, the secretary, having 
read the heads of the bill, the chairman moved a formal resolution 
approving the bill, and it was carried. 


A CHANGE has been made in the ownership of the Baldwin 
Locomotive Works, the largest establishment of the kind in 
America, perhaps in the world. On the 8th of April the partner- 
ship under the firm-name of M. Baird and Co. expired by limita- 
tion, and Mr. Matthew Baird, the senior member, retired. The 
remaining partners, Messrs. George Burnham, Charles T. Parry, 
Edward H. Williams, William P. Henzey, and Edward Longstreth, 
will conduct the business of the concern under the name of Burn- 
ham, Parry, Williams, and Co, 

A REPoRT reached the authorities of the Limerick and Foynes 
Railway on Monday that an attempt had been made to burn down 
the wooden railway bridge spanning Mulcan river, near Foynes, 
the previous evening. An engineer, with a party of artisans, was 
immediately dispatched to the scene of the outrage. On examina- 
tion it was ascertained that three piles of turf had been placed 
underneath the bridge, and ignited. The offenders must have 
decamped before the flames caught the bridge, us the woodwork 
was only partially consumed underneath. No motive has been 
assigned for the perpetration of such an outrage. 


A SPECIAL general meeting of the Solway Junction Company 
was held on Tuesday at the offices, Victoria-street, Westminster ; 
Mr. Brogden in the chair. The secretary having read the notice 
convening the meeting, the chairman said he had to submit for 
approval two bills now pending in Parliament. The first was a 
bill for authorising and carrying into effect the purchase by the 
Caledonian Railway Company of the portion of the Solway Junc- 
tion Railway lying between Annan and Kirtlebridge Junction. 
The solicitor read the heads of the bill, from which it appeared 
that the Caledonian Company were to pay £84,000 for that portion 
of the line, and also the cost of the land from Annan to Kirtle- 
bridge. A formal resolution approving the bill was carried unani- 
mously, ‘The second was a bill for enabling the Solway Junction 
Railway Company to dispose of the purchase-money for the said 
portion of their undertaking. The solicitor having read the heads 
of the bill, the chairman explained that both bills had passed the 
House of Commons, though the latter one had met with some op- 
position from debenture-holders ; but the effect of the bill would 
be to give them 40 per cent. of their debt in cash, and the 
remainder in debenture stock bearing interest at 34 per cent. per 
annum. He moved a formal resolution approving the bill, which 
was seconded and carried unanimously. 


THE report of the directors of the Bombay, Baroda, and Central 
India Company shows that the Patree Salt Branch (constructed 
for Government) was opened for salt traffic on the 12th of May, 
in time, therefore, for the second salt crop of this season. Ex- 
tensive and commodious salt sheds had been erected for 
Government at Surat, Broach, and Ahmedabad, and before 
long an important salt traffic would be secured over the 
railway.. The principal labour of the recent season had been 
the permanent restoration of the bridges at the Orunga, 
Damaungunga, and Par rivers, to replace the temporary 
structures. In the construction of these new bridges every 
care had been taken to provide against the effect of any 
extraordinary floods that might possibly occur in future. 
Through the energy of the company’s engineers, temporary com- 
munication was restored across those three rivers within forty-five 
days, and the permanent bridges were opened for traffic over the 
Orunga on the 6th of March, over the Damaungunga on the 3rd 
of April, and over the Par on the Ist of May. The directors had 
marked their sense of the special service rendered by the engineers 
on this occasion, by granting them a bonus equal to two 
months’ pay, and the Bombay Government in sanctioning 
this payment recorded their view of the matter by stating 
that ‘‘the exertions of the engineering staff in restoring 
communication along the line were very commendable, and the 
result, as regarded rapidity, probably unprecedented.” The rails 
had been laid to the new goods-yard on the site of the gun-carriage 
premises at Coloba. This had enabled the company to remove 
their landing stores depét from Boree Bunder to Colaba. The cost 
of carriage over the Great Indian Peninsula Railway from Boree 
Bunder to Parel, for all stores, including locomotive fuel, would 
in future be saved. The necessary terminal buildings for the 
accommodation of the traffic would shortly be erected, and soon 
after the through opening to Colaba would be completed. The 
decision of Government was shortly expected as to the construc- 
tion 4 this company, with guaranteed capital, of the Dakore 
branch, 


Few railroads ever had a more happy start—due no doubt partly 
to the exceptional circumstances of the late war—than that over 
the Brenner Pass into Italy, opened five years ago. This line, the 
only direct one from South Germany to the Adriatic, was originally 
suggested by the strategical necessities of Austria during the time 
of her domination in Lombardy and Venetia. But though long since 
surveyed, it seems to have proved too great an undertaking for 
the financial means of the Government, and remained incomplete 
until the events of 1866 put an end to the military interests of the 
work by casting Austria beyond the Alps altogether. At that time, 
however, the works were far advanced, and the line was opened 
for traffic in the latter part of 1867, restoring to Southern and 
Middle Germany the route for traffic on which Nuremberg, Bam- 
berg, Munich, and, above all, Augsburg, had risen into importance 
during the middle ages, when their trade with Venice and the 
other thriving ports of Italy, despite the difficulties of the great 
mountain barrier, was probably the most important section of the 
inland commerce of Europe. The remains of this ancient traffic 
dwindled into insignificance as the improved high-road and water 
communications into Germany from the north and west, aided by 
the development of the commerce on the German Ocean, gradually 
superseded it. Probably one powerful element in the decay of 
Italian commerce was this great change, which has been much 
overlooked by political economists in treating the subject. Be this 
as it may, the opening of the Brenner line, happening as it did to 
be coincident with the revived freedom of Italy, and stimulated, 
of course, by the closing of the southern ports in 1870, has given 
a new birth to the dormant traffic between the latter kingdom and 
South Germany, and in its effects promises, despite of the great 
power of the vested interests of Rotterdam, Bremen, and Hamburg, 
to alter the whole course of the main trade of Middle Europe. That 
this is not a very exaggerated notion will appear from the fact 
that the transport of merchandise from Bavaria through the Alps 
direct from Italy, which had sunk in 1861 to less than half a ton, 
according to the custom-house return, rose in 1871 to 430,000 cwt.; 
while of the 200,000 cwt. of cotton consumed by the spinners of 
Southern Germany, which would five years since have been all 
brought by way of the Rhine and Elbe, no less than 370,000 were 
carried over the Brenner by the new line, having been shipped to 
Italy direct, to meet German orders, from Egypt to Bombay, — Pall 
Mall Gazette, : 


to assist M. de Lesseps in his | 





NOTES AND MEMORANDA. 


THE Chinese grind shells to powder and use this powder in the 
way we do flock on paper-hangings. 

To give an idea of coal production it may be remembered, that 
with 100,000,000 tons a girdle of coal 3ft. wide and about 7ft. 
high might be put round the earth. 

In the year 1760, according to Dr. Percival, the entire cotton 
trade of Great Britain did not return, for materials and labour, 
more than £200,000, in 1860 the returns of our cotton manufacture 
were estimated by Sir T. Bazley at the sum of £85,000,000, In 
1764 the weight of raw cotton imported was 3,870,0001b., in 1 
the quantity was 1,083,600,000 Ib. 

M. Desray considers the purple of cassius to be a lake of stannic 
or metastannic acid, coloured by finely divided gold ; in proof of 
which he prepared a similar lake of alumina, by adding gelatinous 
alumina to asolution of gold chloride saturated with sodium acetate, 
heating the whole, and adding a little potassium oxalate, which 
caused a precipitation of the gold. 

THE specific gravity of the South Staffordshire coal is stated to 
be about 1°3, so that a cubic yard should weigh 2190°24lb., or 
nearly the statute ton of 22401b. Hence, inclusive of the layers 
(termed partings), an acre of the ‘“‘ thick” or “*ten-yard” coal should 
contain somewhat less than 48,400 tons, and an acre of the same 
coal eight yards in thickness somewhat less than 38,720, say 38,000 
tons. 

THE quantity of wood of all kinds annually imported into Great 

jritain is not much less now than 16,000,000 cubic feet. The 
aggregate average quantity of timber of all sorts cut down yearly, 
and used in the United Kingdom for ship and house building, 
wagons, carts, dock gates, and other marine works, props in 
mines, and all descriptions of implements, exceeds even the above 
large imports, being about 2,500,000 loads. 

WE are probably indebted to Germany for much of our mining 
skill, the development of which has been steadily progressive since 
Elizabeth introduced German miners and metallurgists into this 
country three centuries ago. Most of the mining terms still in use 
indicates their German origin. Hence smelt is from schineltzen, to 
melt; s/ay is from schlagen, or cinder ; sump, the cavity below the 
shaft, is from sumpf, a bog or pit; apern, a point or buttress, and 
so on. 

Dr.\W. Prerrrer has been investigating the action of the colours 
of the spectrum on the decomposition of carbonic acid in plants. 
The action appears to be most active in the yellow, decreasing both 
toward the red and the violet end, much more rapidly in the latter 
ease. Taking the amount decomposed in the yellow as 100, the 
colours of the spectrum have the following relative values :—Red, 
25°4 ; orange, 63°0 ; yellow, 100°0 ; green, 37°2 ; blue, 22°1; indigo, 
13°5; violet, 7°1. 

In 1731, Joshua Gee stated that England was the best customer 
in Europe for the iron of Sweden and Russia, importing from 
those countries between two and three hundred thousand pounds 
worth yearly, and he urged that Great Britain should encourage 
the making of pig iron in our American colonies, where fuel of 
wood was abundant and cheap, so as thereby to become indepen- 
dent of foreign nations. In 1750, according to a manuscript 
statement drawn up by Abraham Darby, of Colebrookdale, we 
imported 23,000 tons of iron from Sweden, 10,000 tons from 
Russia, and 5000 tons from Spain, while the whole make of 
England was only 13,000 tons. 

Berore the reign of Henry VIII. the carrying trade of England 
was almost entirely conducted in cn vessels. Even the Koyal 
Navy consisted principally of ships hired from the Venetians, 
Genoese, the Hanse Towns, and other trading people. Henryresolved 
on forming a permanent navy, and established regular building 
yards at Woolwich, Deptford, and Chatham, in which Italian 
shipwrights were for the most part employed. But it was not till 
the reign of Elizabeth that England (to use the words of Purchas) 
was ‘‘freed from Easterlings’ and Lombards’ borrowed legs,” and 
began to conduct her carrying trade for the most part in English 
build ships. 

THE Pottsville Ledger collects some information about early 
American iron works. The first iron manufactured in the United 
States was made in Pennsylvania, and furnaces were erected and 
the trade commenced in 1715. Some jealousy was thereby excited 
in the mother country, so that in 1719 a bill was introduced in the 
English Parliament to prevent the erection of rolling and slitting 
mills in America, but it was then rejected. In 1750, however, 
such an Act was parang but allowing the exportation of pig metal 
to England free of duty. In 1750 the exports of pig metal amounted 
to 3425 tons, and of bar iron to 390 tons, The cheapness of wood 
and labour here gave great advantage to the American furnaces, 
which they thus enjoyed from 1750 to the period of Revolution. 
The first furnace built in Pennsylvania was at Colebropkdale, 
Berks county, which was erected in the year 1720, by James Lewis 
and Anthony Morris, of Philadelphia. The Coventry Forge was built 
soon after by Samuel Nutt. 

TuHeE Bulletin of the American Iron and Steel Association has an 
article on the manufacture of rails in the United States, which 

ives in detail the amount of rails manufactured in that country 
in 1871 and 1872, as reported to the association by the makers. 
The number of net tons is 941,992, or 841,064 gross tons. This is 
considerably in excess of the estimated amount, which was 
850,000 net tons. The aggregate production by the States, as 
given by the Bulletin, is as follows :— 





1872. 1871. 
Pennsylvania .. .« . ° eo 419,529 335,604 
_ iatgegertodiess 121,928 75,782 
Illinois oo 68 cf ce os 106 916 91,178 
New York .c «2 co «+ os 82,457 87,022 
Wisconsin .. 2 o 7,284 28,774 
Massachusetts .. oe es 29,242 28,864 
Maryland .. «: «.. co «es -» 26,472 44,941 
Imdiama® ce ce co 0s cf cf ve ° 23,893 12,778 
West Virginia .. .. «2 cc cf of ° 20,100 5000 
Missouri .. «s oc oc oc of ce co co 165,500 8200 
Tennessee... .. .« ee oo oc eo 14,620 0067 
BENNO ce os 66. 0s ce 68 co ec oo = 6G 18,383 
Michigan «+ «+ os es ee 9883 14,000 
New Jersey .. <6 08 se W185 6700 
Georgia eo ee oe oo ce oe 6930 7840 
Kentucky .. oc sc 0 os oe ee 3000 6000 





Deted .c co co. 00. co es co -O01,908 775,733 
This aggregate of production includes only such rails as were made 
for the use of freight and passenger railway, and excludes 15,000 
tons of street rails and all mining rails made during the year. More 
mining rails are made by bar miils than by rail mills, and they are 
frequently classified as bar iron ; hence the impossibility of ascer- 
taining exactly the production of this class cf rails in any year. 
By this table it will be observed that in 1872 Pennsylvania made 
419,529 tons, or 444 per cent. of the whole. Ohio comes second in 
the list, taking the place which Illinois held in 1871. 
the third State in the list, and New York the fourth. In the pro- 
duction of steel rails the relative position of these four great iron- 
producing States is almost the same—-Pennsylvania producing 
38,463 tons, Ohio 22,000 tons, Illinois 15,930 tons, and New York 
17,677 tons. No other States made Bessemer rails in 1872. The 
largest production of both iron and steel rails by a single mill 
must be credited to the Cambria Ironworks, at Johnstown, Pa., 
which made a total of 81,006 net tons, This was accomplished 
during a year in which a large part of the works was destroyed by 
fire, which, however, was immediately overcome by the energy and 
resources of the company. Of the total production of 941,992 net 
tons of rails in 1872, 94,070 tons were Bessemer steel rails. In 
1871 there were produced 60,042 net tons of steel and steel-headed 
rails, Increase, 34,028 tons, or 56% per cent. Of the 530,850 net 
tons of rails imported in 1872, 149,786 tons were steel rails. In 
187] it is estimated that there were imported 83,887 net tons of 
steel rails, Inerease, 65,889 tons, or 78} per eent, 


Illinois is | 


MISCELLANEA. 

A SMALL quantity of platinum is said to render aluminium 
bronze of a permanently brilliant colour. 

A NEW cattle market was opened at Windsor on Monday, near 
the terminus of the Great Western Railway. 

Ir is alleged that twenty four-pound loaves contain as much 
alcohol as a bottle of port—an awkward fact for abstainers. 

THE discovery of a valuable mine of mica in Warren County, 
U.S., is reported, from which plates of the mineral over a foot in 
diameter can be readily obtained. 

THE question again recurs, why cannot our railroad cars be made 
of paper instead of iron, so as to prevent the danger of splintering 
and burning, in case of accident ? 

THE asbestos of New York and Vermont yields fibres up to 
40in. in length. Handkerchiefs of this material might be “ washed” 
in the fire instead of by the laundress. 

Sir G. JENKINSON has given notice that in consequence of the 
incompleteness of the answer which was given on the part of the 
Government a few days ago with reference to the suggested rail- 
way to India, he shall put a question on the subject to the First 
Lord of the Treasury. 

A RECENT coal discovery is reported at the head of the Berryessa 
valley, about fifteen miles from Calistoga. The ledge crops out 
about 3ft., is,weil defined, and the coal is of a good quality. Several 
specimens were brought to Sacramento, and attracted considerable 
attention. 

Tue West, of San Francisco, sayx:-In the coal mines of 
Amador a vein of coal 12ft. in thickness has been struck in an 
incline lately run in the ridge between fone and Jackson valleys. 
Samples of coal from the second and third seams of the New 

| Lancha Plana Buena Vista coal measures are very fine. The 
projected Stockton and Ione narrow gauge railroad will pass near 
| the coal bed. 

Mr. CaIcHESTER Fortescue stated in the House on Tuesday 
that Admiral Sir William Hall's danger signals at sea were a form 
of signal of which it would be impossible to requi-e the general and 
compulsory adoption. He was perfectly willing, however, the 
signals should be tried among the experiments with respect to 
ship lights which the Board of Trade was now carrying on at 
Shoeburyness. 

WE understand that Warwick Castle is being roofed with 
asphalt in the parts being restored, after severe tests have shown 
asphalt not only to be non-inflammable, but calculated to stop 
the progress of fire, however great the heat may be. With so 
many alarming fires around, it is worth consideration whether this 
material cannet be brought into wider use as a contribution to 
general safety. 

A TRIAL, which lasted two days, in the Court of Session, Edin- 
burgh, before Lord Mackenzie and a jury, was concluded on 
Friday. The pursuer was Samuel Whitlow, residing at Elmbank, 
Heaton Norris, Stockport, lately manager in the employment of 
Messrs. Benjamin Whitworth and Brothers, cotton brokers, &c., in 
Manchester; thedefendants were the Caledonian Railway Company. 
The issue sent to the jury was whether, on the 20th of Novem- 
ber last, the pursuer, in Queen-street, Glasgow, was injured in 
his person by a bale falling from a lorry belonging to the 
defenders, through the fault of the defenders, to the loss, 
injury, and damage, of the pursuer? The damages were laid at 
£5000. The jury returned a verdict for the pursuer, damages at 
£1500. 

A RETURN for the financial year endingin March, 1872, states 
that in Ireland the year’s outlay upon public roads amounted to 
£614,844. Sums amounting to £529,806 were expended in repairs 
of roads of the length of 46,931 miles, and the remainder of the 
expenditure was upon bridges, cutting hills, &c., and new roads of 
the length of 193 miles. Since 1854 the public roads of Ireland 
have been increased 2724 miles, but part of this length consisted 
not of new roads made, but of old farm roads, by roads and lanes 
converted into public carriage roads, and of roads which formerly 
were only occasionally repaired. The return for Meath states 
that no new roads have been made in that county since 1854, as 
“every imaginable new road” had been previously made as a 
relief work on the occasion of the famine of 1847. 

ADMIRAL PoTHUAU, lately French Minister of Marine, recently 
issued a circular warning insurance agents that an American was 
trying to sell a machine—a small torpedo—for destroying over- 
insured ships with impunity. It looks likea block of coai of about 
Gin, by 3in., and could be = into the coal bunkers without the 
slightest suspicion. Once there it would, when once thrown into 
the furnace, explode after a fixed time, thus enabling the captain 
and crew to get away, or might be exploded as it lay. Of course 
the story was denounced as a “‘ sensation intended to help Plim- 
soll ;” but, unfortunately, the Birmingham Daily Post has received 
one of these infernal machines, which will, it alleges, perform the 
duties required of it, Government should get afew. They might 
make useful shells; and, at any rate, they should keep a sharp 
eye on an invention by which a foreign sailor in war time might 
destroy his ship. 

In connection with the Social Science Congress, to be held at 
Norwich, from the 1st to the 8th of October next, there will be an 
exhibition of educational, sanitary, and domestic appliances, includ- 
ing all matters relating to house construction, connected with which 
are building materials, light, warming, ventilation, and interior 
ornamentation; flues, fire-places, stoves, boilers, furnaces, gas 
apparatus ; cisterns, baths, piping, filters, fountains, lavatories, 
and all things connected with the supply and use of water ; drain 
pipes, tubes, sinks, traps, troughs, closets, urinals, filters, and all 
plans, diagrams, sections, models, and specimens of sewage and 
drainage contrivances; cooking apparatus and food manufacturing 
machines, culinary utensils, specimens of food, adylterations, 
condensed fluids, preserved meats, light and cooling beverages ; 
disinfectants, deodorants, antiseptics, and other things relating to 
the prevention of disease and preservation of health ; hygiene in 
clothing and dress ; plans and models of school-buildings, forms, 
desks, books, maps, and other articles used in teaching ; and all 
sorts of appliances appertaining to the advancement of sanitary 
science, the promotion of education, and the improvement of the 
health and domestic comfort of the community at large. 


Tue twenty-second annual report of the Amalgamated Society 
of Engineers—the largest trade scciety in the world—has just been 
prepared and issued by Mr. William Allan, the general secretary, 
and shows the extraordinary progress made by the Society since 
its establishment in 1852, after the failure of the struggle in that 
year between the then existing local engineers’ societies and their 
employers. The figures in this report show that the society 
started with 7000 members in 1852, and at the end of 1572, to 
| which date the report is brought up, there were 41.075 members, 
5294 having joined during the past year. The totai income of the 
society for 1872 amounted to £105,373 14s. 5d., and the balance in 
hand from previous years was £116,326 6s, 7d., making a grand 
total forthe year of £221,704 1s. ‘Ihe expenditure for the past 
year had been £63,390 5s. 2d,, being £41,987 9s. 3d. less than the 
receipts, leaving the society with a clear balance at the end of 
December, 1872, amounting to £158,313 12s, 1d. In the £63,390 
expended during the past year, only £6000 had been expended in 
trade disputes, the other items consisting of payments for the 
various benefits to 8, such as out ot employment, sick, 
funeral, and superannuation money, &c, The following shows the 
total disbursements during the twenty-two years of the society's 
existence :—Paid to members out of employment, a very small 
proportion having been expended in trade disputes, £546,265 ; 
sick pay, £234,419; superannuation pay, £80,379; accident pay, 
£21, ; funeral money, £74,120; benevolent grants, £19,117 ; 
assistance to other trades, £11,136; making a tetal expenditure 
of £986,436, 
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VIENNA.—Mesers. Gznop and Co., Booksellers. 
LEIPSIC.—A.rHonse Diizr, Bookseller. 

NEW YORK.—Witimer and Roaers, 47, Nassau-street. 


- $0 CORRESPONDENTS. 


*,* In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inqu a aera © Se 
public, and intended for insertion in this column, must, in all 
cases, be ac oy @ large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage , in order that 
answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions. 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications. 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

[Jn consequence of the demands upon our space we have been eempelled 
to reserve our answers to correspondents till next week. | 


SUBSCRIPTIONS: 

Tue Enorneer can be had, by order, from any newsagent in town or country 
at the various railway stations ; or it can, of preferred, be supplied direct 
from the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 22 +2 «+ 
Yearly (including two double numbers) «2 «+ «« 

If credit occur, an extra charge of two shillings and sizpence per annum will 

be made. THE ENGINEER is registered for transmission abroad. 
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In consequence of new postal arrangements, foreign subscriptions will in 
Suture be received at the following rates. pe peta poy | in advance, 
at these rates, will receive THE ENGINEER weekly, and post-free. 
Subscriptions sent by Post-ofice Order must be accompanied by a letter of 
advice to the publisher. 
Remittance by Post-office Order. 
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The following Volumes of Tak Enoinegr can be had price 18s. each :--Vols. 
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ADVERTISEMENTS. 

*.* The charge for Advertisements of four lines and under is three shillings ; 
and, when the advertisement is wnder one inch in depth, each line after- 
wards, ninepence. The line averages eight words. When an advertisement 
measures an inch or more the charge is ten shillings per inch. All single 
advertisements the country must be accompanied by stamps in 
payment. Alternate advertisements inserted with all practicable regularity, 
but regularity not guaranteed in any such case. All advertisements, except 
weekly ones, are taken subject to this condition. 

ADVERTISEMENTS CANNOT BE INsERTED UNLESS DeLtveRED BEFORE Six 0’CLOCK oO” 

Tavurspay Evewine 1x gacn Werk. 

*,* Letters relating to advertisements and the publishing department of the 
paper are to be addressed to the Publisher, Mr. Riche; all 

other letters to be addressed to the Editor of Tuk Encrneer, 163, Strand. 











MEETINGS NEXT WEEE. 


MeTeRoLocicat Socrety.—Wednesday, the 18th instant, at 7 pm.: 
“On some Results of Temperature Observations at Durham,” by John J- 
Plummer ; ‘‘ On the Meteorology of New Zealand, 1872,” by C. R. Marten, 
F.M.8.; ** On the Climate of Vancouver Island,” by Robert H. Scott, 
F.R.8.; “On Meteorological Observations at Zi-Ka-Wei, near Shanghai,” 
by Rev. A. M. Colombel, with note by Rev. 8. J. Perry, F.R.A.8.; ** Notes 
on the Connection between Colliery Explosions and Weather,” by R. H. 
Scott, F.R.S., and Wm. Galloway. At the close of the Ordinar, none | 
the Annual General Meeting will be held, when the report of the counci 
will be read, the president will deliver his address, and the election of 
officers and council for the ensuing year take place. 


Cremicat Society.—Thursday, 19th June, at 8 o'clock p.m.: “On the 
Influence of Pressure upon Fermentation, part ii.,” by Horace Brown ; 
** Researches on the Action of the Copper-Zinc Couple on Organic Bodies, 
iii., and on Normal and Isopropyl Todides,” by Dr. J. H. Gladstone and 
A. Tribe ; “‘On Cymenes from erent Sources Optically Considered,” 
by Dr. J. H. Gladstone ; “‘On the Action of Bromine on Alizarine,” by 

. H. Perkin ; ‘On some Decompositious and Oxidatious Products of 
Smorphine and Codeine derivatives,” by E. .L. Majin and Dr. C. R. A. 
Wright; ‘On the Decomposition of Tricalcic Phosphate by Water,” by 
R. Warrington; ‘‘On a New Telurium Mineral, with notes on a Sys- 
tematic Mineralogical Nomenclature,” by J. B. Hannay ; Communica- 
tions from the Laboratory of the London Institution, No. xii., ‘‘On New 
Derivatives of Cresol,” by Dr. H. E. Armstrong and C. L. Field. 





DEATH. 
On the 10th inst., at 4, Ullet-road, py James Rarve Rusuton, 
C.E., formerly Chief Resident Engineer of the G.I.P. Railway Company. 
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THE ALEXANDRA PALACE, 

Tue total destruction on the 9th inst. of this vast 
building—the long delayed work of nine years, completed 
at last, and only a fortnight since inaugurated with royal 
rites and festive ceremony for the recreation of the millions 
of the east of London ; its absolute ablation within two 
hours from the rolling out of alive coal from a zinc fire-pot 
upon the roof, is but one more added to the illustrations of 
the fact that the “chances,” as we call them, of real 
events, are stranger and less likely than those which are 
conjured up by the writers of fiction. 

All that remains of what a fortnight was so full of 
new life and decorative beauty is a blackened area of 
nearly 1000 feet by 500 feet, covered with twisted and 
tangled ironwork, and connected by tottering galleries. 
Our readers will have read all the usual fulness of detail 
of the “accident” from the daily papers, as well as accounts 
of the general character and structure of the building, for 
which, in its more technical we may refer them also 
to Tue Enarneer for March 8th and 15th, 1867. Weshall 
not recur to either ; our object here is once more to point a 
moral. Although as yet without the impress of judicial 


deposition, the fact seems not to admit of doubt that this 
conflagration was produced by a live coal which escaped 
from a plumber's, or some other sort of tradesman’s “ zinc 
fire-pot” or brazier, as it is improperly called. Two such zinc 
pots, fed with charcoal, were in use by workmen engaged 
about the base of the great dome. At, or just after, the 
ominous dinner hour, one of these men being, it seems, 
asleep on the roof or in a gutter, this live coal, in some 
way as yet unexplained, pan ped into some part of the 
interior of the roof between the external covering and the 
mag! maché ceiling beneath that. No attempt seems to 

ve been made to track the hiding place of the coal, to 
extract or to quench it. The chance of its “ going out of 
itself” seems to have trusted to with the usual stolid 
indifference, and in #few minutes smoke showed that the 
roof internally was on fire. It is a dreary triteness to say that 
a bucket full of water, at that first moment, and in the right 
place, would have saved the building ; but from its ae 
racter, form, materials, and most of all its t height, 
the fire fanned by the powerful draught into the dome, and 
by a brisk breeze, had soon become uncontrollable. There 
were hydrants existing in divers parts, but without 
water, or not under pressure. At the point of ignition 
there was no water at all, and, when within an hour or so, 
Captain Shaw, with great promptitude, had arrived with 
his train of watery artillery, it was only to find a poor 
supply of standing water even to pump from, and to be 
convinced that, even had he found this in abundance, the 
fire had been too quick for him, and that his best fire 
engines could have barely, if at all, reached from the ground 
the point of the first outbreak. That such a building, for 
such uses, should have been slowly completed and filled 
with wares and works of art, on hire, for sale, or on loan, 
and yet without any adequate protection from fire—and, it 
would seem, without adequate fire insurance—is “rns 
but creditable to those who had authority in the affairs of 
the Palace. That its construction should be such that 
a live coal at any one spot could have kindled within 
a few minutes an uncontrollable conflagration, is 
palpably suggestive of the “lath and plaster” and 
“ papier é” style in which most such places are 
run up; and that portions full of such cam bustibility 
should have been designed and constructed at a height in 
mid-air, unreachable by the best fire engine of the fire 


brigade, and left without any water supply always on their 
spot and level, tells very badly for the constructive skill of 
architect and builders. 


However, it is not even with these facts that we wish 
to deal. All this will continue to exist in a thousand other 
places—in London, perhaps, for ever, but certainly until 
some tremendous catastrophe like those of Boston and 
Chicago may have aroused the pachydermatous attention of 
the London public, Mr. Isaacs, of the Common Council, 
has urgéd well and forcibly all this upon the Corporation 
of London more than once, and suggested good measures of 
precaution, but in vain. Silly men—his very “ respected 
coll es ”—have been listened to and allowed to override 
him. London is proud of its St. Paul’s—nay, all intel- 
lectual England is proud of the memories of Wren, and 
of this his noblest work. How would London and 
all England like to read in the Times some mornin 
some such paragraph as this :—“We have to reco 
with inexpressible regret the total destruction by fire 
of our metropolitan cathedral. Late on Saturday night 
fire was discovered, already extensively established, at the 
rear and lower parts of Messrs. ’3 vast Manchester 
warehouses, at the south side of St. Paul’s. <A strong 
south-west wind was blowing, and the fire rapidly spread, 
until the whole of those enormous warehouses, full of 
highly inflammable matter, which extend round the 
entire south side of the cathedral, were on fire. Being 
Saturday night access was slowly and with difficulty 
obtained by breaking into one warehouse after another. 
Nearly all the fire-engines in the metropolis were soon 
congregated under their able and courageous superinten- 
dents, but the supply of water was, owing partly to 
the hour—the dead of night—and to the time, at the close 
of all labour, and when the city is nearly deserted, at first 
defective, and at no time abundant. That mattered but 
little, however, for the chief available point for attack- 
ing the fire was from St. Paul’s Churchyard, and the 
strong south west wind driving volumes of smoke and 
flame through the warehouses and towards the cathedral, 
soon made the position of the firemen untenable, but not 
before it was quite obvious that their most powerful steam 
fire-engines were unable to reach the upper stories of those 
lofty and immense warehouses against the wind, which 
rushed over their roofless walls and eddied up and down 
between them and St. Paul’s. Firemen had been earl 
stationed upon various points of the roof of the cathedral, 
when water was freely applied, and all hoped that the 
adjacent volcano might burn itself out, leaving the church 
uninjured save as tothe melted outand lead-latticed windows 
and the scorched doors and gates. Butnotso. About day- 
light it was found that the lead covering of the south side of 
the great dome had begun to melt, and to crack and tear 
and fall off in a sheets; and within a few minutes after 
this the woodwork of the dome was in flames, Its burning 
went on unchecked. The water could scarcely be got to 
reach even its base above the pillars; the firemen could 
not stand on the roof at the south side and live, and 
were drivep from every point round the dome by 
the continued rain of molten lead sputtered down upon 
them. Before noon of yesterday, at the hour when the large 
bell should have been calling the congregation to the inner 
quietude of worship, the ponderous mass of burning tim- 
bers became disjointed, and fell in masses upon the lower 
roofs, which were soon also on fire. Nothing now re- 
mains of St. Paul’s but its cracked and partly fallen walls 
—walls open at sky and sides—and with the stone so shat- 
tered or burnt into lime, as to ferbid even a hope of 

sy 2? 


repair. 
** Condidit «tas, hora destruit.” 


This is but a dream, but it is one that might have a ter- 
rible fulfilment even before our next impression is in type. 





Will nothing be done to — —_ it? And this is not 
the only way in which St, Paul’s may follow the fate of 


the Alexandra Palace. Plumbers are almost continually 
“ soldering cracks” upon its old lead work—and no doubt 
with all due admonitions and so forth—and, still permitted 
to go on with the time-honoured abuse of bringing their 
fire-pots upon its inside or outside. It is not quite so 
— to destruction from these sources as the Muswell-hill 
edifice, for paper maché was not in vogue for public build- 
ings two hun years ago; but it is quite as likely thus 
to be set on fire as Canterbury Cath was last year. 
Those who will recur to our at that date (ENGINEER, 
Sept. 6th, 1872) will find that we fully discu: then, and 
in a ~ 2 practical epirit, this amg of the alleged 
necessity of ever, or for any purpose, bringing fire-pots 
upon lead roofs, We shall not repeat our om Fm on 
further than to reiterate that fires for any plumbing pur- 
pose upon roofs are absolutely needless, and should be 
absolutely forbidden. But we are an unteachable 
people, and well deserve the sarcasm of the Germans, that 
we are the Chinese of Europe. Nothing but material and 
personal disaster can induce us to get out of the beaten 
ruts of our old roads. Some of our daily contemporaries 
adopted more or less of our views without acknowledgment. 
Our contemporaries contented themselves with their own 
wisdom, which was very short of the fulness of the sub- 
ject, and with the letters sent them by their correspon- 
dents; and if anything were wanting to show the 
density of ignorance as to the nature of this sub- 
ject, it is to found in the leader of one of the 10th 
inst., in which (no clearer after ten months than before) 


it refers to the — suggestions of one of these 
correspondents—a 


al Engineer, if we remember right— 
who gravely informed the world and the Times that lead 
gutters ought to be laid without any solder, and that so 
fire-pots would be unnecessary—in blissful ignorance that 
lead gutters are always so laid, z.¢., in “drips,” and that 
the solder is called into requisition, and inevitably, at an 
after period, for the p of stopping the cracks that 
expansion and contraction sooner or later produce in all 
lead work, however laid. With one suggestion, however, we 
conclude. There is no lawto put an pol 0 fire-pots on roofs, 
but an end may be put to them by pressure another way. 
Let the agents of all the great insurance companies, 
metropolitan and provincial, call a meeting, satisfy them- 
selves that what we have urged is a fact, that fire-pots are 
not necessary on any occasion on any roof, and Jet them then 
join in a common resolution, that, after the lst of January, 
1874, the carrying, or having of such fires upon any roof, 
shall absolutely forfeit all policy of insurance as inst 
fire, and insert a clause to that effect in all future policies. 


THE WAPPING BOILER EXPLOSION, 

One of Howard’s safety boilers exploded, if we may 
apply the word, to a violent escape of steam and water, on 
Friday the 30th May, at Messrs. Martin and Shiel’s 
Tunnel Rice Mills, Wapping. The event is worthy of 
serious consideration, for more reasons than one. The 
facts of the case are exceedingly simple. The boiler 
in question is one of the well known class of Safety 
Boilers, manufactured by Messrs. J. and F. How- 
ard, of the Britannia Ironworks, Bedford. It consists 
of twenty-five tubes, each 12ft. long and Qin. in dia- 
meter. These tubes are inclined at a small angle to the 
horizontal, and each passes at the back of the boiler into 
akind of steam chest of cast iron, which in its turn is 
connected with the steam pipe. The mode of uniting the 
tubes to the steam chest is as follows : an iron ring accu- 
rately fitting into the end of the tube is prepared, and when 
both have , bg raised to a welding heat the ring is 
| forced into the tube, and the two are welded together upon 
a mandril, on which they are afterwards left to cool. A 
thread is then formed on the inside of the ring and the 
whole is screwed on toa short branch pipe cast on the steam 
chest. At the Tunnel Rice Mills ae were two boilers 
working side by side, both on this principle. About half- 
past six on the morning of the 30th of Maya tube near 
the top of one of these boilers became, from some cause, de- 
tached from its interior ring. The steam escaping through 
this aperture of course left a large excess of pressure 
on the front end of the tube. The front plate gave way, the 
tube was projected outward, and the contents of the boiler 
followed, Kiting four men, including the two stokers, and 
seriously injuring the engineer, who had just stepped down 
to complain of shortness of steam. 

Such being the facts, it remains to consider the probable 
causes. Now it is very seldom, in the case of boiler ex- 
plosions, that these can be reduced within so narrow a 
compass. It is perfectly clear that the fault lay with the 
boiler itself. No attempt was made at the inquest to im- 
pute even a shadow of blame to any of those concerned 
with its maintenance or use—no disposition was evinced to 
shuffle off on the dead the msibilities of the living. 
The boiler, like the whole of the building and plant, was 
new, and had not been at work above six months. It was 
kept regularly at work from week’s end to week’s end, 
without any sto e even of the engine. The safety valve 
stood to blow off at 140 lb., and that the pressure was not 
unduly high is shown by the interference of the engineer. 
There was no appearance of shortness of water, which, 
indeed, would have shown itself in another form. The 
whole question is narrowed to the inquiry, How came 
the connection to be broken between the end of the tube 
and the screwed ring ? 

This connection, as stated above, was by welding, and 
the natural inference is that the weld could not have been 
a sound one. Examination of the fractured surfaces, which 
were quite smooth and unbroken, tended to confirm this 
view. It was that taken by the witnesses called on behalf 
of the owners, and also by Mr. Barnard, who attended by 
invitation from the coroner. The jury, by calling special 
attention to the construction of the boiler, would seem to 
have endorsed this opinion, Messrs. Howard’s repre- 
sentatives, however, were not willing to concede the point. 
They put forward instead a theory that the tube must have 
received in the course of transit from Bedford to London 
some blow producing unseen injury, which, under the 

, had develo; 





conditions of oe ped to a fatal extent. 
But although a in a tube might have been thus 
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accounted for, it is hard to see how any such cause could 
occasion the separation of a weld such as has been described. 
Moreover, so severe a shock could hardly have failed to 
leave some traces on the outside, such as ought to have 
been observed at the time of the boiler’s erection. It is 
true, Messrs. Howard exhibited one or two specimens of 
similar tubes, cut and opened out so as to show the sur- 
faces at the junction of the tube and the ring. But this, 
in the opinion of the witnesses, seemed rather to show that 
the tubes in general were not perfectly welded than that 
this particular one had been so, Messrs. Howard’s wit- 
nesses also pointed to the fact that the tube before leaving 
their works had borne without weeping a water-pressure 
of at least 400 1b. to the square inch. But quite as signifi- 
cant as both theories, and equally demanding explanation, is 
the fact that the boiler had been working forsix months under 
pressures generally greater than that to which it finally 
yielded. ‘This, indeed, is to engineers the chief point of 
interest in the case, and one the importance of which can 
hardly be overrated. What was the original defect, which 
at first starting was too slight to show a symptom of its 
existence, but which, unnoticed and unseen, spread from 
day to day, until it involved the whole in ruin? And in 
how many other boilers is not a similar mischief making 
its insidious progress at this moment ! 

It would be presumptuous, without having first made a 
thorough investigation, to offer any fixed opinion on this 
question; but it may be allowable to point out what appears 
to be a source of weakness in these tubes, possibly import- 
ant enough to account for this result. The ring end of 
the tube is at the back part of the boiler, or that furthest 
from the fireplace, and while the flame plays freely among 
the tubes through the greater part of their length, the ring 
is encased between the tube itself and the branch pipe of 
the steam chest. Hence, whenever the fire is lighted the 
tube will be rapidly heated by the flames, while the ring 
being out of the way of direct action, will be warmed 
mainly by conduction from the tube. Nowas the ring is con- 
siderably thicker than the tube, and as, moreover, it will 
transmit much of the heat which it receives to the cast 
iron within it, its temperature will rise but slowly ; or in 
other words, the tube will for some time be decidedly the 
hotter of the two. Granting this, let us first suppose that 
the tube merely envelopes the ring without being united to 
it at all. Then, under its excess of heat, the tube will 
simply expand on all sides so as to embrace the ring less 
closely, without any other variation of circumstances. 
Next let us suppose that the tube and ring are by welding 
reduced as nearly as possible to one solid mass. Then, 
while the equalisation of heat will be speedy, the cohesion 
of the surfaces will neutralise any bad effects of unequal ex- 
pansion. But thirdly, let us suppose that the weld is not com- 
plete, that is, that while union has taken place over perhaps 
the largest partof thesurfacesin contact there arespots which 
are still disunited. Then it is clear that under their excess 
of heat these disunited portions of the tube will draw them- 
selves away from the ring, while the others will be still 
fastened down to it by cohesion; and the resulting shape 

will be that represented, of 






ates course on an exaggerated 

LZ Bay scale, in the figure. ” Tt then 
Yh Ys needs no calculation to show 
if / how powerful a strain will be 
/ ( caused by the expansion at 
\| the points of junction such 
\VA as A, B of the united and 
WA disunited parts, tending to 
\ \ ~~ tear the tube from the ring. 


Thus a spot of disunion, too 

small at first to have any 

perceptible ettect, would have 
a tendency to spread all round its edges; and this, once 
begun, would go ‘on with increasing speed, because the 
larger the area of disunion the slower would be the equalisa- 
tion of temperature. In this manner it would seem that a 
defect, inconsiderable at first, might grow of itself, as it 
were, until the tube was completely separated from the 
ring. 

Whether the cause here indicated be the true one or not, 
it is evident that there is some source of weakness in welds 
of this character, and the general question arises, how far 
it is wise to trust to them in important work? Especially 
is this the case in a boiler whose special characteristic is 
supposed to be that of safety. In these it is only due to 
the purchaser that nothing which is in the slightest degree 
doubtful should be admitted. We cannot i to draw 
attention to the extreme hardship inflicted in this case on 
Messrs. Martin and Shiels, the owners of the Tunnel 
Mills. These gentlemen are deservedly popular with their 
men for the care they have bestowed on their welfare. 
With respect to the very men who lost their lives by this 
accident, it appears that they had special arrangements 
with the two firemen by which their labour in the stoke- 
hole was limited to six hours a day, and the other two 
were men employed to clear out ashes, so as to relieve the 
firemen of that duty. Although they had sunk a large 
capital in the erection of buildings and plant of the newest 
and most costly description, they did not grudge the extra 
expense of safety boilers, so as to give their workmen the 
utmost possible security; and yet what is the result? 

_ Within a few months of starting their will an explosion 
occurs, and they find themselves involved not merely in the 
distress and vexation always attendant on such a calamity, 
but also in the serious pecuniary loss incurred by a stop- 
page of several days at a period of the greatest activity. 

We are anxious to have it understood that we do not 
make these remarks in any spirit depreciatory of Messrs. 
Howard’s boiler. On the contrary, we believe that their 





design has great merits, and is worthy of the support it has | 
| that many of our first-rate contractors would make but 


received. One of these merits, indeed, was conspicuously 


shown on the present occasion; for the damage to property, | 


as compared with that of most boiler explosions, was quite 


insignificant, and the boiler itself, having been repaired | 
Nor | 


and strengthened, is at work again at this moment. 
was the general principle of their boiler at all affected by 
the accident. What, in our opinion, has been made ap 


rent, is a defect in detail of construction, which gentlemen 





of Messrs, Howard’s skill and experience will probably not be found in the fact, 


be slow to discover and correct. 


THE CONTRACT SYSTEM. 


Contracts for works of an engineering or, speaking - 


more generally, of a constructive character may be reduced 
to two general classes : the one includes those entered into 
and carried out for a lump sum, the other those which are 
based wholly on a schedule of prices. A schedule of prices 
is always attached to contracts belonging to the former 
system, but they are in reality intended to meet the case 
of “ extra works.” The prices are arranged so as to make 
the totals of the separate items tally with the contract 
price, and are useful in measuring up for certificates. The 
risk to the contractor is greater under the lump system 
than the other, but there is risk in both. But, on the 
other hand, there is more to gain by a successful contractor 
by the former than the latter system. The lump-sum 
principle is that most in favour in our own country, and 
has lately recovered ground in Austria, but has not met 
with general success in France from a variety of causes. 
According to the Code Napoléon, for a contract entered 
into on this principle to hold good, it must be founded 
upon a complete and unalterable plan or project. It is 
extremely difficult, not to say impossible, to arrange all the 
works of an engineering undertaking, say a railway for 
example. Thus the majority of the French contracts based 
Hs a lump-sum tender fell through; some because the 
plans and drawings of the work to be done were not 
sufficiently complete and detailed, and others because 
alterations and deviations were undertaken which were not 
provided for in the original specification. A prominent 
cause which brought the system in question into disrepute 
in France was that it was abused by speculators, who 
carried on their contract only so long as it paid them, and 
then threw it up, leaving the other contracting party to 
make the best or the worst of it. The difference between 
these two systems of contract is, as a rule, well defined. 
In the lump-sum system the character and quantity of 
work to be done is pretty accurately ascertained and 
estimated for, while the means by which the end is 
attained, that is the mode and all temporary expedients 
and appliances by which the work is actually carried out, 
is undertaken by the contractor at his own risk and peril. 
But in the other system the unit prices or price of the 
different materials and workmanship required are alone 
fixed, and the amount of work which the contractor may 
have to execute is more or less, so far as detail is concerned, 
indeterminate. In the former instance the contractor is 
rather paid in proportion to the end attained, but in the 
latter in proportion te the exact quantity of work executed. 
The French seem to consider that this description of con- 
tract accords better with the exigencies of public works, 
but numerous litigations have proved that even in that 
country it is not all sufficing. 

In every contract for engineering works of any magni- 
tude or importance, there are usually three principal 
parties in the affair : the company or party promoting the 
undertaking, the engineer, and the contractor. The 
manner of carrying out the work, that is the particular 
means and appliances employed in their execution, is the 
contractor’s Roshan although to a certain extent the 
engineer exercises a general superintendence over the 
whole. In a word, the contractor engages at his own 
pecuniary risk to construct the work properly, and the 
engineer stakes his reputation that when so properly con- 
structed, they shall answer their purpose and prove useful 
and durable. It is not, however, to be supposed that an 
eminent firm of contractors put only their pocket in peril 
when they undertake the execution of extensive and 
difficult works. Their reputation is equally concerned, 
and ovr first-rate contracting firms would no more do 
bad work knowingly than our engineers would prepare 
faulty or defective designs. While, therefore, the 
contractor is pretty well left to himself to select his own 
means to execute the work, the engineer, who is in reality 
the responsible person, has absolute control over them, 
which he can put in force if necessary. Suppose for a 
moment that the contractor adopts a mode of carrying on 
his work, which in the opinion of the engineer is not cal- 
culated to insure the requisite degree of strength and dura- 
bility, it is not only in the power of the latter, but it is his 
duty, to interfere and forbid the further prosecution of the 
work by the mode objected to. It is not an uncommon 
circumstance in this country, and a usual one in France, 
especially when the contract is let on a schedule of prices, 
for the engineer to have, and to exercise, very considerable 
jurisdiction in the general direction and determination of 
the means to be employed in the actual construction of the 
permanent work. This is just where an engineer should 
use great discretion. If he has reason to believe that the 
contractor, either through inexperience or incompetency, is 
not quite up to the work, he may step in judiciously, and 
set him right. An honest straightforward contractor is 
quite as ready to take a hint from an engineer, as any engi- 
neer who has common sense, is to take one from a con- 
tractor, and be thankful for it into the bargain. But the 
rock upon which an engineer must be careful not to split, 
is the exercise of his authority in compelling a contractor 
to execute the work by the means, and by the means only, 
which he considers proper. When an engineer has a con- 
tractor who thoroughly knows his business, is both expe- 
rienced and competent, and displays a manifest desire to do 
his work well, he cannot be guilty of a greater piece of folly 
than to meddle with him. It must be borne in mind that 
although in some degree branches of one and the same pro- 
fession, engineering and contracting are totally different 





things. Each requires a particular turn of mind, and a 
different order of intellect. It is not too much to assert 


indifferent engineers, and that many of our 
if they turned contractors, 
their first job. 


In some instances in which contractors have come to 


— engineers, 
would ruin themselves over 


| grief, the cause may be traced to circumstances over the 
pa- | occurrence of which they possessed no possible sort of con- 


rol, but in by far the greater number the real reason is to 


| were likely to 





that they did not make themselves 
uainted with the contingencies that even 
ppen. A contract is only bond fide when 
the parties are thoroughly acquainted with all the obliga- 
tions imposed upon them. If a contractor undertakes a 
work, and his success or failure is to depend altogether 
upon whether he meets with water or not at a certain spot, 
no endeavours having been made to ascertain the existence 
of it at that spot, the whole affair is a mere speculation. 
Omitting the immorality, it is a plain game of hazard. 
The real success or failure of a contractor over any job 
should depend upon whether he is the right man for the 
work, It is to his own ability and skill in that particular 
line to which he should look for bis success, and not to 
what may be termed mere luck. And this will be found 
to be the case with all our great contractors. We do not 
mean to deny that in some instances fortune, or let us 
say luck, may have favoured them, but in others the 
reverse has been the case. But we assert that it is not 
fortune, nor luck, nor any accidental cause, if we may so 
call it, that raised such a man as the late Mr. Brassey to 
his wealthy and proud position. It was his own energy, 
ability, and peculiar talent for the profession he had 
chosen which placed him in the enviable position 
he enjoyed previously to his decease. He was the 
right man in the right place, a coincidence absolutely 
essential in the success of a contractor. A contractor 
who, after having provided against all reasonable con- 
tingencies and made his estimates accordingly, meets 
with good luck, turns it by his ability to his advan- 
tage, and in consequence increases his profits, But 
if on the other he meets with bad luck, to use phrases 
commonly understood, if he is the right man in the right 
place, he trusts to the same resource to extricate himself 
from the difficulty, without at any rate suffering actual 
loss. Exceptional circumstances must be treated excep- 
tionally, and an ingenious tour de force, of which none but 
the experienced and competent man is capable, often suc- 
cessfully overcomes very serious obstacles. 

While it is notorious that work is frequently “scamped,” 
it sometimes happens that bad or defective work is the 
direct consequence of the parsimony and false economy of 
the promoters of the enterprise. Many a contract is let 
for a sum which renders it simply impossible for good 
work to be done. We have often heard the expression, 
“ You know it is impossible for any man to do good work 
at these prices.” For some years, as if in contrast to the 
carte blanche granted to engineers in the early days of rail- 
ways with regard to expenditure, the maxim has been to 
cut down everything to the last fraction. The engineer 
is cramped in his designs and the contractor in his execu- 
tion, and the result is satisfactory to neither of them. This 
principle is totally destructive to true art in either engi- 
neering or architectural work. In fact, it is the contract 
system which prevents the full development of all pure 
esthetical principles, which cannot be measured by so 
much money, or displayed in works constructed either for a 
lump sum or on a schedule of prices. Moreover, good 
work, in reference only to solidity and durability, cannot be 
executed at the price of that of an inferior kind. Employ 
first-class men, pay a first-rate price, and you will get first- 
rate work, and on no other conditions. 


sufficiently 





Screntiric Socrety FoR Buenos AYRES.—A scientific society 
has recently been established at Buenos Ayres, with Mr, A. Luis 
Huergo for its first president. According to their programme, 
the members have arranged for carrying out several branches of 
original research, 

New Live oF STeEAMERS TO SOUTH AMERICA.—To meet the great 
extension of trade which has taken place of late years with South 
America, and more especially with Chili and the West Coast, the 
managers of the well-known Ryde line of steamers to the Brazils 
have inaugurated a new monthly service between London and 
Valparaiso. In consideration of a subsidy of £30,000 per annum 
from the Belgian Government, these steamers will call at Ant- 
werp, and will proceed thence, after touching at Falmouth and 
Lisbon, to Rio de Janeiro and Montevideo, and finally by the 
Straits of Magellan to Valparaiso. The pioneer vessel, Leopold II., 
built by Messrs. Barclay, Curle, and Co., of Glasgow, and one of 
the finest passenger steamers afloat, left the Thames on Tuesday 
last for Antwerp ; she will be followed by the Santiago, now lying 
in the Millwall Docks, and this by other vessels in course of con- 
struction at Sunderland. 

THE ATLANTIC TELEGRAPH EXpEDITION.—The Great Eastern 
steamship has once more started upon another of those missions 
for which she is so eminently adapted, and which she has already 
so ably fullfilled upon three occasions. In company with the 
Edinburgh and the Hues, she is now on her way to lay a fourth 
telegraph cable across the bed of the Atlantic, the squadron having 
left the Portland Roads for Valentia at ten o’clock on Sunday 
morning. Although this is nominally the fourth cable, it is really 
the fifth that has been laid on the same course—the first having 
been laid by the Agamemnon and the Niagara in1858. ‘This cable, 
however, worked only for a few weeks and then failed to transmit 
signals, since which time it has been left to itself on the bed of the 
ocean and its existence practically ignored. In 1865 the first 
attempt was made by the Great Eastern to lay an Atlantic cable, 
which, however, was for a time unsuccessful, the cable parting in 
2000 fathoms of water, and although grappled for and three times 
hooked, it was not then recovered, owing to the grappling gear 
giving way under the severe strain, In the following year a 
second cable was successfully laid, and the brokencable of 1565 was 
recovered and completed. The year 1869 witnessed the laying of 
the third, or the French Atlantic cable, from Brest to St. Pierre, 
the present forming, therefore, the fourth practical cable. The 
squadron to which the laying of it has been intrusted consists of 
the Great Eastern, Captain Halpin, who is in charge of the expedi- 
tion ; the Hibernia, 33600 tons, Captain Cato ; the Edinburgh, 2300 
tons, Captain Manning ; and the Robert Lowe, 700 tons, Captain 
Tidmarsh, The last three vessels are all screw steamships, the 
Great Eastern having both paddles and screw. The electrical staff 
is in charge of Mr. Laws, Captain Halpin’s chief assistant in the 
engineering department being Mr. Loudon, while Dr. W. H. 
Allchin is physician in charge of the expedition for a second time. 
The task of organising and arranging the expedition has devolved 
upon Admiral Sherard Osborne, who has most successfully accom- 
plished his object. When a project of a fourth Atlantic cable 
was started, it was proposed to lay it from P.rtheurno, on the 
Cornish coast, direct to Halifax, and thence to New York. In 
consequence, however, of the amalgamation of the Atlantic 
Telegraph Company and the Société du Cable Transatlantique 
Francais, and it being desirable, moreover, to reduce the risk 
incident to submarine lines by laying the cables in shorter lengths, 
it was decided to lay it between the same points as the previous 
cables, namely, Yalentia and Heart’s Content, Newfoundland. 
The course will be to the north of the 1865 cable, which the new 
— will not approach nearer than thirty miles except at the 
shore ends, 
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20-HORSE FRICTION BRAKE FOR THE VIENNA 
EXHIBITION. 


In the accompanying engraving we give an illustration of 
the friction brakes constructed for testing the prime movers at the 
Vienna Exhibition, by Messrs Eastons and Anderson, the engineers 
to the Royal Agricultural Society of England. Those who have 
been in the habit of attending the Society’s annual trials will at 
once perceive that the brakes we are about to describe differ con- 
siderably in outward form from those they have been long 
familiar with. At the Wolverhampton show in 1871 the 
brakes were, for the first time, connected to the engine by means 
of coupling shafts, in order to eliminate the considerable in- 
accuracies caused by the stretching and slip of the belts by which 
the brakes were formerly driven. 

The variations in the heights of the crank shafts of the different 
engines tried, caused, however, considerable trouble and delay in 


| adjusting the testing apparatus, and the long shed, with its tram- 


way for the brakes, was also found inconvenient, both as placing 
some of the engines a long way from the judges’ and engineers’ 
office, and also leaving them very much ex to the weather. 
For these reasons the engineers, when consulted by the British 
Commission to the Vienna Exhibition, recommended that the 
prime movers to be tested should be arranged on three sides of a 
square enclosing the judges’ and the eae od office, that they 
should be placed under cover, that the brakes should be fixed, and 
in full view of the judges, who would also have control of the fuel 
and stores. These recommendations have been adopted. Fig. 1 
represents the general arrangement of the testing shed, and Figs. 
2 and 3 the larger of the two brakes, that for 20-horse power 
supplied by Messrs. Eastons and Anderson, The brake consists of 
a low tank se as a bed-plate as well as receiver of the 
water and grease dripping from the brake wheels. Bolted to the 
bed-plate are two cast iron standards, the vertical faces of which 
are planed to receive a U-shaped casting, capable of sliding u 
and down them, and being cramped to them by means of T headec 
bolts ee fa slots, The upper ends of the U frame carry the 
a of the brake shaft, the counter and index, whilst to the 
lower horizontal limb are attached the Appold differential levers, 
the supports of the weights, and the copper drip receivers. 

The brake wheels are spanned by a bow also attached to the U 
frame ing two copper drop cans, and the whole apparatus is 
capable of raised or lowered by means of screws resting on 

in eyes formed in the u ends of the standards, and 
working through nuts in the U frame, The brake straps are of 
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hoop iron, to which are fastened the wooden brake blocks, The 
weights in kilogrammes are sufficient to indicate 20-horse power 
on each wheel. Steps are bolted to the standards to facilitate the 
working of the elevating screws, which give a range to the brake 
shaft between 4ft. and 8ft. from the ground. The coupling shafts 
terminate ina universal joint at each end, Denys oye gson the engine 
end being fixed tothe crank shaft by means of eigh Nee nine screws. 
To enable the brakes to be driven by belts, a dri is pro- 
vided, and may be keyed between the coupling ry e standard. 
'The smaller brake of 10-horse power is of similar construction, 
but with one brake wheel only. We have no doubt that the 
arra t now ad 1, both as regards “eee disposition 
of the trial shed and the ‘adjustable rakes, prove ve’ Famer 
cessful, and show that the engineers of the Royal Agri 

Society are not slow in profiting by the experience gained ot ite its 
annual competitions which, as they become keener every year, 
require also greater accuracy and security from error. It is to be 
—— however, that as far as agricultural engines are con- 
cerned these brakes are not likely to be required at Vienna, 
because the British exhibitors have decided not to compete. The 
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engravings, which we publish oe are not the less i 
for improvements in the brakes of the Royal 
Society have Jong been wanted, and Messrs, Eastons an — 
appear to have Tett nothing undone to render those which we 
illifstrate as perfect as possible. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Datesof Provisional Protection for Six Months. 


871. Wittram Ropert LAKE, buildi London, “Im- 
provements in fire-alarm and water supply apparatus for preventing 
conflagrations, ”A communication from Albert Francis Johnson, Park- 
ville, Long Island, U.8S.—30th January, 1873. 

480. WILLIAM Piiina, Salfo: , and BensamMin Hartow, 

Chester, — Cheshire, “‘ Improvements in the construction of 
stench traps and grids for street and other sewers or drains,”—1l0th 
February, 1873. 





Ranth 








540. Witt1aM Ropert Lake, South ton-buildings, London, “An Se 
proved machine for sewing sails, tents, terpeult b erin 
similar articles."—A communication from Kate C. 


phia, Pennsylvania, U.S.—13th February, 1873. 

1036. HENRI ADRIEN BONNEVILLE, Piccadilly, London, “ Certain new and 
useful impr for corking bottles.”—A communi- 
cation from Adrien de Mestre, Bordeaux, France.—20th March, 1878. 

1538. AnTHUR JoHN BUNCHER, Birmingham, we Improvements in the 
manufacture and fixing of composition for coating paper, calico, wood, 
metal, or other surfaces.”— 28th April, 1873. 

1657. Wituiam Hencaman, Leeds, Yorkshire, “Improvements in ma- 
chinery or apparatus used in the preparation of flax, jute, hemp, tow, 
and pe bee fibrous materials for spinning.”—8th May, 1873. 

1678. James BucHANAN MIRRLEES, @ ww, N.B., “An improved clutch 
for driving — or other parts rotating’ mechanism.”—A com- 
munication from David McColley Weston, Boston, Massachusetts, U.S. 
—9th May, 1873, 

1738. ENDRE SIVERTSON Bere, Exeter, ‘‘ Improvements in sewing ma- 
chines.” 

1739. Jonw Hesry Jonnson, Lincoln’s-inn-fields, London, ‘ A new or 
improved battery gun.”—A communication from Helge Palmcrantz, 
Johan Théodor Winborg, Stockholm, Sweden, and Eric Unge, Motala, 
Sweden. 

1741. Rosert Strriino NEWALL, Mapemenem Chemical Works, Newcastle- 
on- eevee, “ Improvements in eof "—13th May, 
1873. 

1748. Lewis Josepu Arman, Coleman-street, London, ‘‘ Improvements 
in life-belts or means for sustaining persons in the water.”—1l4th May, 
1873. 

1806. Jonann Ernst Frrepricn LUDEKE, oe Camden Town, 
London, ‘ Improvements in obtaining and a) appl ty been power, and 
- the machinery and apparatus to be employed therein.”—19th May, 








1873, 

1818. EpMe ACHILLE PAILLARD and ZACHARIE Govurtay, Boulevard Sébas- 
topol, Paris, France, ‘Improvements in apparatus for opening 
preserved meat, gg tted meat, and other tins.”—20th May, 1873. 

1845, Epwarp Tyer, Old Jewry-chambers, London, “ Improvements in 
electric telegraphic apparatus for train signalling on railways.” 

1847. Jonn THomMas TANNETT, JoHN CRAVEN, and Samson Fox, Leeds, 
Yorkshire, “ Improvements in self-acting machinery for turning, 
planing, and boring the heavy parts of engineering constructions.” 

1848. WittiaM Granam Simon, Tavistock-square, London, ‘ Improve- 
ments in apparatus for obtaining and applying motive-power.”—2lst 
May, 1873. 

1865. pena RicHarpson Francis, Swansea, Glamorganshire, “ Improve- 
ments in the treatment of copper pyrites and iron ~ to free them 
wholly or partly from earthy or ext 

tion from Francois po chee» 4 Hubert La Rue, Quebec, rk. 

1867. Henry Mou te, Fordington, Dorsetshire, and Joun Warp G1RDLE- 
STONE, Garrick-street, Covent Garden, London, ‘‘ Improvements in dry 
closets, commodes, ‘urinals, and other ptacles for putrescibl 
matter.” 

1869. Mites WILLiaMs, Wigan, Lancashire, ‘‘ Improvements in the pre- 
paration of varnishes. 

1871, Wittiam WaiTore, Wickham Market, Suffolk, “‘ Improvements in 
mounting and driving millstones.” 

1875. Wittiam Epwarp Newton, Chance: -lane, London, “ Improve- 
ments in stoves for burning hydrocarbon oils.”—A communication from 
Lucius E. Truesdell, Warren, Massachusetts, U.S.—23rd May, 1873. 

1877. WitHELM RADEKE, Buckingham Palace-road, London, ‘‘Improve- 
ments in the manufacture of balls or blocks of artificial fuel for heating 
or burning purposes only.” 

1879. Jonn SmitH, Bradford, Yorkshire, ‘‘ Improvements in looms for 
weavin 

1880. pw Jowett, Wellington Mills, Laister Dyke, near Bradford, 
Yorkshire, “‘ Improvements in reeds or slays used in weaving.” 

1881. Epmonp THomMas GARDNER, Strand, London, “ Improvements in 
safety magazine lamps.” 

1882. ALFRED Vincent Newton, Chancery-lane, London, “‘ Improvements 
in bale fastenings.”—A communication from Eleazer Judson Beard, 
St. Louis, Missouri, U.S. 

1883, WitL1AM Ropert Lake, South t London, “ Im 
ments in harvesting machines.”—A communication from James 
Gordon, Rochester, New York, U.S. 

1885. BENJAMIN GREEN, Plaistow, Essex, “ Improvements in storing and 
treating sew: 

1886. FLEEMING JENKIN, Fettes-reow, Edinburgh, and Freprrick Henry 
Ricketts, Stanton Villa, Putney, Surrey, ‘‘ Improvements in the con- 
struction of V = lieys for the transmission of power.”—24th May, 1873. 

1887, Wittram Wiutiams Box, Gasworks, Crayford, , Kent, “ Improve- 
ments in apparatus used in the manufacture of gas. 

1891. Henry Henson oan Laurence a al London, “ Im- 
provements in ny 

1892. ALEXANDER aan, racechurch-street, London, ‘“‘ Improvements 
in cartridges with special wads, are to all classes of fire-arms 
and ordnance.”—A cemmunication from Pierre Doussett, Paris. 

1894, Wittiam Henry Spencer, New York, U.S., “ Improvements in the 
process of and apparatus for manufacturing illuminating 

1896, CHARLES JouNnsoN, Market Weston, Suffolk, “* Improved machinery 
or apparatus required for traction and other pu: purposes.” 

1898. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘‘Improve- 
rents in the forms of the hulls of ships.”"—A communication from 

Eugtne Corentin Béléguic, Paris. 

1899. Henry Hampson, ALFRED HELLEWELL, James Kenyon, and WIL- 
LIAM CHANTLER, Hurst Nook, near Ashton-under-Lyne, Lancashire, 
“Improvements in apparatus or means for heating the — of hats 

y e tion of curling or sha; — 26th May, 1873. 

1900, WILLIAM JoHN CLAPP, Nant-y- es ——— , Nantyglo, Henmnsutt- 
shire, *‘ I d apparatus for cutting coal and 
for other similar purposes, and in "the mode or method of using and 
working the same.” 

1903. ConraD gene Cooxe, Westminster Bridge-road, Surrey, “ Im- 

tus for winding electro-magnets with insulated 
wires.” 


1904. ARTHUR BarRac.Lovucn, Boy’s Mill, an, Yorkshire, “ Im ‘e- 
mente in apparatus for dewing, damping, and oiling fabrics and fibrous 


1905. , oa Haun, Lombard-street, London, “ Piyn antew ned in ae 
construction of railwa: vy. and other wh wheels.”—. communication from 
Wilhelm Basson, St. Petersburg, Ri 

1906. FREDERICK STANFIELD, Ween Guay, , Cornwall, “Improved mi 
pe A pane fraudulent alterations in bankers’ cheques or other ‘ike 

onetary i ents or documen’ 

1908. Joun Tatuam, Rochdale, —,.. “‘ Improvements in machinery 
for preparing wool, cotton, and — fibrous materials for ne 

1909. James Maups, Sherwood Foundry, Mansfield, Notting! 

pimbrovem enta in the construction of chaff-cutting machines.”—27th 
ay, . 
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in machinery for spin: 
1927. ae EvrarD, Rue 8t. Lous St Bile 8t. Etienne, Loire, France, 
*‘ An improved apparatus for washing an coal and minerals.” 


d sorting 

1928. Wasax LioyD bane Chandos-chambers, Adelphi, London, “A 
new or yr yo machine for potato oe “—A communication from 
Charles Le Fevre, Paris. 

1929. Wittiam Marriay, Birmingham, “I ts in the 

ture and ornamentation of metallic ‘wae and other = of 
metallic furniture.” 

1930. Witt1am Ropert Lake, & London, “Im- 

—— in sewing machines. ” A communication from William 
el Pennsylvania, U.S.—28th May, 1878. 

1931. "Gnawa THoMsoN, burgh, Midlothian, N.B., ‘‘ Improvements in 
elastic beds, seats, and other supports or cushions.”—A \ * oe 
from Robert William Thomson, Wiinburgh, Midlothian, N 

1932. Howarp Bussy Fox, Oxton, Cheshire, ‘‘ Im tan in and 
applicable to locks or expanding fasteners for dedng and securing 
books, albums, folios, dispatch boxes, and various other articles.” 

1933, RIcHARD 'WERDERMANN, Princes-street, Surrey, ‘‘An improved 
process for the production of aluminium.” 

1934. RicHaRD WERDERMANN, Princes-street, Surrey, ‘‘An improved 
process for the conversion of chlorides and fluorides of alkaline metals 
and alkaline earth metals into oxides, > eeeeenen, and carbonates.” 

1936. CHARLES Hanson, ee orkshire, “Improvements in 
means or apparatus for the cutting of — 

1937. Georce Srnciain RoBertTson, , Hale, near Liverpool, 
“ Improved — for relieving | Tifsboata from water.” 

1938. CuarLtes Denton eam South Ch 
mdon, “I r apparat us for breaking a 

scutching flax, hem: — ae =a ike fibres. '—A communication from 
Woldemar von Leewis, Menar, Panten, Livonia, Russia. 

1939. Epwarp DavenPort Risque, Stockport, Cheshire, ‘‘ Improvements 
in the construction of bottles for containing atrated or gaseous liquids, 

and in stoppers for the same.” 

1941. Witt1am Murpny, Cork, “Improvements in apparatus employed 
in concrete building.” 

1942. ANDREW Vooens O'Dwyer, Mount Venus, Dublin, Ireland, “Im- 

— apparatus for feeding young animals with milk and other 
u 

1943. FREDERICK SMiTu, ype a. Mirfield, Yorkshire, “‘Im- 

for sp g, doubling, and 





+h +, hnila?: 














twisting wool or other fibrous substances.” 
1945. Joun Imray, 8 th Ch y-lane, London, “ Im- 
cl communtention from Charles Alexander 
Phamberlin, Pittsburg, Pennoylvania, U 
1946. Joun Imray, 8 ild y-lane, London, 
“ Improvements in caloric engines.” os Se from Nicolaus 
August Otto, Deutz, Germany. 
1948. JoHN Martin STANLEY 
tion and arrangement ra 





om 








heffield, “ Improvements in the construc- 
marine and other boiler fireplaces or 


fu 

1949. Josep Supson, Soho Ironworks, Manchester, ‘‘Certain improve- 
ments in steam engines, part of which is applicable to supplying 
water to steam boilers.” 

1950. Joun ELce and eee BirKBY ARUNDEL, Manchester, “* Improve- 
ments and doubling.”—29th May, 1873. 

1956. Tuomas JAMES bere Fleet-street, London, “ Improved appliances 
for ecomising fuel in stoves, grates, and furnaces, “—A communication 
from John Dewe, Ottawa, 

1958. Freperick Deninc, Chard, Somersetshire, 
seed and manure drills.”—30th May, 1873. 





“Improvements in 





Inventions Protected for Six Months on the Deposit of 
Complete Specifications. 


1924. Freperick Curtis, Boston, Suffolk, Massachusetts, U.S., ‘‘ Mode 
of generating steam for motive power, and in valves of engines for 
receiving such steam.”—A communication from John Henry Mills, 
Boston, Massachusetts, U.S.—28th May, 1873. 

1944. PrerRE SAMAIN, Allée des Lices, Blois, France, “‘ Improvements in 
breech- ing fire-arms.”—291h May, 1873. 

1947. Joun Henry Jonnson, Lincoln’s-inn-fields, London, “‘ Improvements 
in apparatus for determining and indi cating the rate of speed of 
machines, ¢: es, and the surfaces of bodies when in motion.”—A 
communication from John Walter Osborne, Washington, Columbia, 
U.8.—29th May, 1873. 





Patents on which the Stamp Duty of £50 has been Paid. 


1730. Gitpert Stanton Femina, Drury-lane, London, ‘‘ Cork, stopper, 
or plug.”—17th June, 1870. 

1631. THOMAS ALLEN MARSHALL and CHartes DupLEY MARSHALL, 
Bisho; te-street Without, London, “ Attaching or fixing the devices 
for effecting the a in paper to the covers of the dandy rolls, 

.”"— 6th June, 1870. 
-_ = GreEenwoop, Leeds, Yorkshire, ‘‘ Drawing wool, &c.”—8th 
‘une, 1870. 

1660. Joun Henry Jounson, Lincoln’s-inn-fields, London, “Hydro- 
carbons.”— 8th June, 1870. 

1668. ZenopeE THeoPpHILE GramMe and Earpiey Lovis Cares 
D'Ivernois, Paris, “‘ Magneto-electric machines.”—9th June, 1870, 

1676. —— ‘SPENCE, Newton Heath, Manchester, “Alum, &c.”—9th 
June, 1870. 

= Wituiam RoBert ‘LAKE, Southampton-buildings, London, “ Printing 

telegraph apparatus.”—8th June, 1870. 

1650. — Boulevart Sebastopol, Paris, ‘Iced syrup, &c.” 
—S8th June, 1 

1723. pore Swain, Oldham, L » Fr for the manufacture 
of iron and steel.”—16th June, 1870. 


Patents on which the Stamp Duty of £100 has been Paid. 

pep mang Lawrence, Cornwall-road, Paddington, London, ‘‘ Worts.” 
— ‘une, 1 

1581. CHantes Henry Murray, Loman-street, Southwark, Surrey, 
“Bricks.”—6th June, 1866. 


Notices of Intention to Proceed with Patents. 


$36. JoszpH Soxotrnick!, Clinchor, near Castillon, France, ‘‘ Lamps.”— 
28th January, 1873. 

846. Jouw Mippienvrst, Tillotson-street, West Derby, Liverpool, and 
Jaues MIDDLEHURST, Rainford, “ Gathering potatoes, &c., by mecha- 
nical mvans.” 

853. CuarLes Davis, Pall Mall, London, “ Pooceating vessels or ships 
foundering or sinking at sea. 20h January, 18 

= — HENRY URDOCH, Staple-inn. tod a “Explosive powder 

—A tion from Baron Victor de ae 
ses. Gnoeen PEAcocK, Regent Hous, Starcrone - 

~ a Saunpers Provss, and Henry Duke, Liverpool, * Axles and 

e-boxes.” 

867. JoserH BENNETT, Birkenhead, “ Feed-water heating apparatus for 


th ti London, “ Fire- 
”—A communication from Albert 


, near Bradford, 
"Bl st January, 1873. 
other furnaces.”—lst 
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steam \ 
871. Witt1am Ropert Lake, & 





, 1873. 
384. Witiiam Foster, Blac 
ig wool, &c., for es = and 8) 
892. omg ~ GaLL, Halifax, “ 


1873. 
400, Jaan Henry WEBER ton, near near Paris, and Jzan Roy, Rue de 
“Umi and 


la Procession, brellas 

401. a Rue de la Fidélité, Paris, ‘‘ Apparatus for the 
at 
403. Wittiam Epwarp Gepcz, W -street, London, 
Fran cone ay a Anny ne os intoa continuous 
”—A communication from Jean Constant Michelet. 

London, “ Tin foil, &c.” 
— Masson. — 3rd 


February, 1873, 


circular 
406. Jonn Henry ayy 
communication from 


Lincoln’ 
Jean Baptiste 





489. Ritzy Bameer, nas ys 
445. SaMvEL JOsEPH 5 Prag ee mr 

minster, “ ve compounda."-6th Feb Jaatdingy 1873. 
452. Witt Rosert Lake, South 





London, “‘ Valves.” — 
A communication from George F. Blake. 
454. Wiiu1am Rosert Lake, Southam: \ aioe London, *‘ Valves.”— 
A communication from Gone F. Blake.—7th February, 1873. 


490. ALEXANDER MELVILLE CLARK, Ae London, “ Railway 
signalling apparatus.”— A communication from Paul Tésse, Henry 
Lartigue, and Pierre Désiré Prud’homme.—10th February, 

497. f. Davi On i “Rope porters for ty + 

—_ ry, 1 
512. 2 Savy Mvens, Vale-terrace, Maida Vale, London, ‘‘ Stove or grate for 


saving fuel, 

514. Wittiam Newent, Birming! “Ornamenting certain articles 
a tin- "—12th February, 1873. 

5538. ALFRED Vincent NEWTON, cery-lane, London, ‘‘ Extension 


ladders.”—A communication from Michele Uda and Mary Bella Scott 
Uda.—14th February, 1873. 

568. GzorcE GREENWOOD, THOMAS SAVILLE, and JosePH Morton, Halifax, 
“Hi rooms or buildings.”—15th January, 1873. 

580. ae Quix, Leyland, near Preston, “‘ India-rubber valves.” 

589. WaLter Scorr CaRMICHAEL, Edinburgh, N.B., ‘‘ Ships and vessels.” 
—lith January, 1873. 

591. ArTHUR CHARLES HENDERSON, Charing Cross, London, “‘ Purifying 
water, ”—A communication from Sorter Demailly. 

596. WiLt1am Samprook, Liverpool, “ Heating the feed-water of steam 
boilers.”—18th February, 1873. 

656. Murnpocn CampBeELL, Clonreher Castle, Maryborough, “ Preparing 

t, &c., for fuel.” 
657. WitiAM Dean and Joun KEIGHLEY, Bradford, “ Raising liquids.”— 
1087. Jouy 
a, 


2lst February, 1873. 
ILLIAM AUGUSTUS Taytor, The Rookery, Headington, 
‘ireplaces.”—20th March, 1873. 
_= Henry Bessemer, Denmark Hill, “Controlling, regulating, and 
indicating the motions of suspended saloons, &c., on board ships. 
22nd March, 1873. 
1116. Josera ‘EMERSON Dowson and ALFrep Dowson, Great Queen-street, 
Westminster, ‘‘ Tramways.”—26th March, 1873. 
1417. Tuomas Carr, Bristol, “‘ Disintegrators 
1427, Jouw CARTWRIGHT, Sheffield, “ Back pool "19th April, 1878. 
1508, THomas ALVA Episoy, New Jersey, U.S., ‘‘ Electric telegraphs.” — 


25th April, 1873. 
having an interest in any one of such pep 
shoul leave Ay in writing of their objections to such applications 
y _ office of the Commissioners of Patents, within fourteen Ys of its 
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ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and romans | — those published by 
the authority of the Coumiasionare of Pe 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, d&c. 
8590, J. Jongs, Stratford, Essex, “ Steam boilers.”—Dated 25th November, 


This invention relates to the arrangement and construction of steam 
boilers in the shape of a horseshoe or inverted U, with one or more 

lindrical vessels containing tubes suspended in the "fire- box, formed by 
the limbs of the U by pipes communicating with the water space above 
the crown, through which pipes the water circulates. The cylindrical 
vessel being thus freely suspended, the joints are not strained by expan- 
sion or a and a vessel can be ly removed for cleansing er 
repair and replaced. The tube plates of the cylindrical vessels may be 
either riveted <7 the casing, or jointed by flanges or glands. The libs 
of the inverted U may ei’ ler be waterways or consist of pipes vertical 
or horizontal, the pipes be jointed either by flanges or screwed nipples or 
nuts, and the side of the fire-box and bottoms of the cylindrical vessels 
may be protected by fire-brick linings. 
$544. C. G. Y. Kino, Glasgow, ‘‘ Pressure and vacuum gauges.”—Dated 26th 

November, 1872. 

In carrying out the invention a p single casing is used made so as to 
contain two Bourdon gai tubes. The one: dhe of the innermost 

gauge tube is communicated in the ‘ordinary way to an index sweeping 
over an outer circular scale on the dial. An index, the point of which 
sweeps over an inner circular scale, is fixed on a tubular spindle turning 
upon the —_ of the other index and receiving its motion from the 
front gauge tu 
3546. B. V. Basques, Buzet, France, “ Motors moved by weight.”—Dated 26th 

November, 1872. 

This invention consists in a motive-power engine composed of a large 
bucket-wheel driven by weights passing from an upper reservoir into the 
buckets as they are presented successively beneath its vine, and which 
are in the sovenaies of the wheel under their weight delivered intoa 
receiver beneath the said wheel, the weights rolling down an incline in 
this receiver into cups on an endless band or chain driven from the axle 
of the bucket-wheel and being carried in these cups one by one to the 
upper reservoir, from whence they again roll into the buckets of the 
bucket or driving wheel, and so on successively. The number and 
dimensions of the weights carried by the bucket-w eel and the diameter 
of this latter will be regulated according to the power required ; the 
number of weights rising with the endless band is always less than that 
descending on the periph of the driving wheel, and the power is com- 
munica’ from the axle of the tives s wheel to the machinery to be 
driven by any suitable mechanism. This motive-power en gine is either 
fixed or movable as may be 
8547. A. J. Stevens, Newport, Monmouth, “ Motive-power engines.” —Dated 

26th November, 1872. 

Site Loreetivn see be Rameastin ta stom sot stous etn, 
wer 18, ly a ig es for ery an 
other reo The wr ee invention is so - : e : working 

of a ding engine shall occupy the least possible space, 

a point of vital Fone ce in wor! minerals underground. For this 
— the er of the o> A ange immediately behind the 

> tes the Ao F placed between the drums, 

pg Sts «paper me ust nto allow che connecting rod to 
underneath, and the crank-shaft is placed in front of the drums. 
framing of the engine nt bra of cast or wrought iron, and the drums fast 
or loose, with or without brakes and with or without reversing gear. By 
this arrangement the of the engine may be greatly reduced. 
8555. W. C. Cuurcu, London, “ Safety and other valves.”—Dated 26th 

gins takes consists in enclosing the sprin, f safety and other 

vention en e gs Of} 

valves in a perfectly sir-tight box so as to protect them from the atmo- 
sphere and prevent A acted on by the or 
springs, works freely through the the box, onl access of is 
prevented by a hollow inverted boss iy into quicksilver contained 
1u au aunular well in an enlarged head on another spindle which presses 
centrally on the valve. 
3558. J. E. Kerrey, Swinton, Lancashire, ‘‘ Elastic packing for pistons, &c.” 
—Dated 26th November, 1872. 

The features of novelty in this invention consist in constru: an 





June 13, 1873. 
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over one another. 3b will bo eppesent that the Sum of pad above- 
mentioned is equally applicable to the packing of pistens, pump 
rams, and other similar apparatus. sil a 
3549. J. Wurre, Barcelona, in, “ Pistons.” —Dated November, 

This provisional poe nh mm describes forming on the periphery of the 
cast block or body of the sev annular grooves, 
into each groove an eccentric spring ring of the same width as the groove. 
3562. T. West, London, “ Equilibrium steam valve.”—Dated 26th November, 

1872. 


The invention consist in ving the p from the back of slide 
valves by means of a or back-plate, which is held in its place 
by adjustable ex ve studs, nuts, and springs. 

3579.-R. Urrencock, ** Somerset, ** Steam boilers.”—Dated 28th November, 


1872. 

This provisional specification describes a method of applying and using 
a screw to withdraw the tubes. 

3590. T. Rowan, Glasgow, N.B., “‘ Boiler furnaces.”— Dated 29th November, 
1872. 

In carrying out this invention the external shell or internal flue tube 
of the boiler is coated or lined with fire-brick over the at the inner 
end of the grate, the bottom of which space is formed by what is commonly 
termed the bridge. This bridge, which may be cxtended along the flue 
somewhat further than usual, set or fixed on the forward part of ita 
set of inclined bricks, blocks, or slabs of fire-brick, placed to divide the 
gaseous streams and deflect them from a direct course, whilst behind 
these is a second set, or it may be a single block, so placed as to be im- 
pinged upon by the divided and deflected streams. 

3607. F. W. Asuton, Hyde, Cheshire, ‘‘ Compound steam engines.”—Dated 
30th November, 1872. 

This invention consists, First, in dispensing with the ordinary method 
of connecting the piston rod direct to the crank of such steam engines 
by means of a connecting rod or rods, and in lieu thereof connecting the 
piston rod to the long end of a lever by means of a link, and the crank to 
the shorter end of the same by the same means, so as to obtain a stroke 
of more than twice of the crank; 8 dly, in pound 
engines the inventor gives a high pressure piston a long stroke and a 
small diameter, and the low pressure piston a short stroke and a large 
diameter, equalising the action of the same on the crank by cennecting 
the high pressure piston to the latter by the means above described. 

3608. F, W. Asutron, Hyde, Cheshire, ‘‘ Valves of steam engines.”—Dated 
30th November, 1872. 

The invention consists principally in an arrangement of slide valves 
for giving a separate and distinct inlet and outlet for the steam at both 
ends of the steam cylinder. The inventor employs two ports for the inlet 
of the steam and two for the outlet, those for the inlet being in separate 
valve boxes on one side of the steam cylinder, and those for the outlet 
also in separate valve boxes on the other. 

3613. R. Hanson, and J. Norton, Halifax, “‘ Steam boilers.”—Dated 30th 
November, 1872. 

This invention relates to the classes of boilers commonly called “ fire- 
box” boilers, and “tubular” boilers, and ‘‘multitubular” boilers, or 
those wherein a series of small horizontal tubes are employed, and to 
those known as “Galloway's” boilers, in which area series of conical 
tubes placed either horizontally or obliquely across the fire-box or 
the flue. The inventors combine the * multitubular” with the *‘ Gallo- 
way” in one boiler; thus they employ the cross tubes immediately 
— the fire-box or fire-boxes, and the small horizontal tubes behind 

em. 

3622. Z Knorr, Sheffield, “‘ Economising waste heat.”—Dated 2nd December, 
tw 1872. 

This invention has for its object the utilising of the waste heat from 
melting or other furnaces, but more particularly of those where a number 
are arranged side by side, and from which the heat passes away by 
vertical fiues or ‘‘ stacks.” e means employed to utilise this heat, 
which has heretofore passed away unused, are as follows :—Arrange the 
steam boiler or other furnace behind the melting furnaces, either longi- 
tudinally with them or with the end transversely opposite the centre of 
them, and the inventor constructs flues branching from each furnace in 
such manner that the heat will pass under and round the underside of 
the boiler, and at the same time an equal draught will be produced to 
each furnace. After the heat has thus passed under the boiler, it thence 
—- through the ordinary flue of the boiler and out at the ordinary 

jiler chimney. When the heat does not require to under the 
boiler, the inventor places a “damper” over or into the flues, by which 
it passes under, and the current of heat then passes into a flue provided 
above the boiler, and into the chimney. To convey away the heat when 
not required for heating the boiler in the furnaces now in use, be simp] 
draws out a “ damper,” which he insertsin the vertical flue of om 
furnace, thus allowing the heat to pass away as heretofore. 

3724. J. Tancye, Birmingham, “ Expansion gear for direct-acting steam 
pumping engines.”—Dated 7th December, 1872, 

This invention ists in ting to the steam or water piston 
(preferably the steam piston) of the engine, and working outside the 
cylinder, a parallel bar or called the “plug rod,” the said plug rod 
travelling to and fro in the same manner as piston rod of the engine. 
On the said plug rods are stops or plugs for cutting off the steam. This 
is effected by employing in combination with the main slide valve a cut- 
off valve, which cut-off valve is worked by the stops or plugs on the plug 
rod described, the said stops or plugs striking at the required times an 
arm connected with the cut-off valve, so as to move it into the positions 
for cutting off the steam. 
=. > Rica, London, “ Regulators of speed or power.”-—Dated 23rd 


ember, 1872. 

The First part of this invention comprises arrangements for altering the 
positions of eccentrics or cams acting on the valves of steam or other 
elastic fluid engines, so as to vary the quantity of fluid admitted by them, 
and so regulate speed. In the case of hydraulic or inelastic fluid engines 
the same arrangements act on the main crank, and so also with ‘pumps. 
One contrivance for carrying out this object ists of a p screw, 
one part having a thread of the usual kind and the other part a screw of 
long pitch, so that rotation may be produced by drawing a nut along it. 
This screw is held in bearings perpendicularly upon the engine shaft, or 
nearly so. Attached to the aforesaid nut is a weight moving radially out- 
wards, and held by a spring against the centrifugal force generated by 
rotation of the main shaft. Toa nut on the other of the compound 
screw the eccentric or cam is connected as , that the steam may 
be reduced by the action of the engine valves as the weight moves out- 
wardly, or increased as it is drawn back again. The Second part of this 
invention applies to hydraulic engines, ur to machinery where the load is 
subject to isochronous variations. It consists of a cam fixed upon the 
shaft, having a roller or slide forced against it by a known pressure. The 
form of cam is so calculated that uniform tangential pressure or resistance 
is obtained by its resisting or assisting in the inverse propoition to the 
irregularity of the power or resistance. 


1890. E. Hevworrn and N, Witkrinson, Blackburn, ‘“‘ Steam boilers.” — 
Dated 26th May, 1872. 

This invention relates to improvements in the cross tubes of steam 
boilers, either of the form described, we believe, in the specification of a 
patent granted to William Galloway and John Galloway on the 2ist day 
of June, 1853, or to any other form of tube crossing the internal flues of 
steam boilers. The object of the invention is to economise fuel, and to 
P te the circulation of the water in the boiler. The inventors accom- 
plish this by connecting to the tube or tubes of whatever form or con- 
struction a pipe continued to a convenient distance from the bottom of the 
boiler, and the continuation of such pipes connected to the tubes 
immediately behind the bridge in vary’ lengths towards the front end 
of the boiler under the furnace, which is the portion of the boiler in which 
the least circulation of water takes place. 


1924. F. Curtis, Boston, U.S., “‘ Generating steam for motive power.”—A 
communication.— Dated 28: hk Ma , 1873. 

This complete s cation describes the First part of this invention, in 
principle, to consist briefly in the employment of hot water, or other 
proper or equivalent liquid substance or medium, and a fluid more vola- 
tile than such water or medium, in order that the heat of the former may 
generate steam from the latter. In this e a volatile fluid is 


po! y 
admit it directly to 5 medium, 
when water is used, is never to exceed a temperature of 212 deg., the 
boiling — (which gives abvut 65 1b. of steam), it will be seen t it 
econom the entire amount of fuel used to a corresponding degree, and 
tbat the expense and friction of the steam generator and primary cy 

isit i ti named using a steam engine, is 


in the above- 
sree ts peduatly cashed Weecaiin eaten, ss tepetieg fork 
erably emplo: : ie carbon, as 
results at prem Bae low cost, hie liquid rend steam of a pres- 
sure of about 65Ib. to the square inch from 212 deg. heat. The Second 
portion of this invention consists in a cei constru and arrange- 
ment of valves and cranks of double cylinder engines. In ran 
steam engines which take steam at the ing of the stroke of the 
piston, and cut it off at five-eighths of its stroke, or thereabouts, the steam 
acts to much advan upon the crank only during about three-fourths 
the revolution of the latter, owing to its passing the dead centre twice 
during such revolution, consequently in single cylinder engines much of 
the power of the steam is wasted. ‘The purpose of this second portion of 
these improvements is to obtain such a construction and yee of 
the valves of double cylinder engines that the exhaust from ei end of 
the first cylinder take simultaneously with the “cut-off” of 
direct steam from it, withou to the point at which such “ cut-off” 




















regard 
taay be effected, the valve of the first cylinder having the necessary 
“jap” to effect the “ cut-off,” while the secondary cylinder valve has no 
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the primary au. 
linder pad act upen the lester Casing Be endive etre e), and to 
the advantages of such result during 

steam is taken from the steam chest at both ends of the primary piston, 
and balance this piston during the remainder of its stroke after ‘‘cutting 
off.” By this construction of valves in relation to the cylinder ports, by 
which means the exhaust or escape from the first cylinder is opened at 
the moment of cutting off the direct steam therein, the cranks of thetwo 
cylinders are enabled to be set at or about at right angles to each other, 
and it will be seen that as the second 7 will have advanced nearly 


st 
uw both pistons at the same time, has so reduced the back pressure of 
py coon pen, the ey iston (which takes place during a part 
only of the return stroke of suc! piston) that this back pressure amounts 
to but a fraction of what would ensue should the steam in the primary 
cylinder not begin to exhaust until its piston is obliged to encounter a 
heavy back pressure during its entire return stroke, as is the case in 
double cylinder engines heretofore devised. 





Class 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3524. R. Haprietp, Sheffield, “‘ Fixing and setting wheels truly upon their 

axles and shafts, dc.” —Dated 25th November, 1872. 

This provisional specification describes a method for fixing and setting 
wheels truly upon their axles and shafts by the use of a machine, in 
combination with an improved mode of making such wheels, axles, and 
shafts, whereby the ordinary processes of turning, boring, keying, 
eottering, and wedging are superseded, and agreat saving in time, labour, 
and cost is effected. 


1947. J. H. Jonnson, London, “* Apparatus for determining and indicating 
a of speed of machines, dc.” —A communiation.—Dated 29th May, 
This invention consists essentially in the combination of a revolving 
mechanism for producing within a chamber a vertical motion in a fluid ; 
a resisting vane or disc actuated by the motion of the said fluid; a 
spring or its equivalent giving the said vane its resisting power ; and a 
pointer or other moving device by which the motion or position of the 
said vane is indicated, the whole constituting arate or speed gauge. 


2550. R. Porter, Wittlesford, Cambridgeshire, “‘ Brake apparatus.”—Dated 
26th November, 1872. 

This provisional specification describes employing a friction strap 
placed around a flange or ring, which is fixed to the spokes, between the 
nave and the tire. One end of the friction strap is attached to an arm 
standing out from the axle or spring, and the other toa hand lever or 
treadle. 

3554. J. H. Jonnson, London, “‘ Disengaging ships’ boats.”—A communica- 
tion.—Dated 26th November, 1872. 

This invention relates to a simple and effective combination of I 
for detaching ships’ boats, and consists in combining together a and 
socket, or their equivalent, at each end of the boat, the ball or its equiva- 
lent being attached to the lowering tackle, and the socket to the thwart 
or other convenient part of the boat. The balls are maintained in their 
sockets by the upper ends of two levers, hinged to the sides of the sockets, 
the lower ends of these levers being drawn towards each other and held 
in that position by a combination of rods and a sbort length of slip chain, 
the end of which chain is engaged with a “ let go” lever catch so long as 
the boat is to remain engaged to the tackle, but when the disengagement 
is to be effected the “let go” lever catch is rel d by di gaging a loop 
thereon from a holding whereupon the strain on the chain will 
instantly tip up the hooked end of the “‘ let go” lever catch, and become 
disengaged by allowing the socket levers to release the balls or their 
equivalent from the sockets, will effect the instant disengagement of the 
boat at both ends. 


3564. J. Osporw and G. Nicnotas, Worcester, “ Locking the wheels of 
railway eee 27th November, 1872. 

Loge the shaft of the driving wheel of the engine is affixed a composite 
catch, somewhat in the nature of a clutch, the one part of which is per- 
manently attached to the said shaft, and coi uently always revolving 
with it, the other part being in ction with the hanical apparatus 
next hereinafter described, and jointed or thrown into that part of the 
= attached to the shaft, when the break power is 
required to be applied by a hand lever in the usual manner. Over the 
last named of this composite clutch or catch a chain or band, 
which is in connection with a bevel wheel, which takes into another 
bevel wheel, u the shaft of which last named bevel wheel is cut a 
screw, upon which works a block, which by the revolution of this second 
bevel wheel in contrary directions, is caused to travel either forwards or 
backwards upon t or chain as may be desired, In connection 
therewith is — a rod, or chain, which in its turn acts through a 
lever upon the shaft to which the breaks (which may be of the usual kind 
or construction) are attached. Each carriage is provided with a similar 
rod or chain acting upon a corresponding shaft, which in its turn actuates 
similar breaks, and when the train is made up, these said rods or chains 
(as the case may be) are attached to each other, so that the action of the 
breaks = the wheels of the first carriage is continued in a similar 
manner through all the carriages of which the train may be composed. 
3565. H. Bezer, Kent, “* Registering number of travellers and distunce 

travelled by vehicles."—Dated 27th November, 1872. 

The weight of a person and (or) the revolution of a wheel producing 
an electric current and marking paper. 

3567. E. W. Marcus, London, ‘*‘ Sea motion in passenger vessels.” —Dated 
27th November, 1872. 

In carrying out this invention the inventor fixes to the hull of the 
vessel a chamber or semicircular concavity, with the circumference or 
edge uppermost in a horizontal level, and with the chambers centre 
lying in the ship's longitudinal axis. Within the said fixed chamber is 
another chamber of a less diameter than the fixed chamber, and the 
second chamber is supported upon wheels fixed upon the convex surface 
around the lowest point thereof. 

3584. E. Kaucpacn, London, *‘ Preventing motion on board ships at sea in 
order to allay sickness.”—Dated 28th November, 1872. 

The features of novelty are as follows :—That the ship is supplied with 
al tank containing water, and communicating with the sea just above 
th > ates water-line by means of pipes starting from the bottom of 
the said tank. In this tank there floats a chamber or saloon for passen- 
gers, which, as water always find its own level, will invariably maintain 
* ——— position, and rise or fall in direct opposition to the motion of 

@ ship. 

3592, R. Burn, Epsom, and J. Howarp, Wimbledon, Surrey, “ Crossings of 
railways.”—Dated 29th November, 1872. 

This inventor consists in making the “ points” of “diamond” and 
“common” crossings of railways movable instead of rigid as heretofore, 
the same being actuated by suitable cranks and rods. 

3593. L. Ocitvig, am, “* Steering ships.”—A communication.—Dated 
0 


29th NV 4 
The object of this invention is to prevent the transmission to the steer- 
ing tackie and wheels of the shocks which occur when the rubber is 
struck by heavy seas. 
3606. A. V. Newron, London, “ Azle boxes.".—A communication.—Dated 
80th November, 1872. 

The box is provided at bottom with a reservoir for the in of the 
lubricant, and an Cues opening is made in the top of reservoir 
to allow of a fibrous dipping into the lubricant and supply the 
same by ca: ttraction to derside of the journal. 

3612. S. C. Marne, Boston, U.S., “‘ Ventilator for railway cars, d&c.”—Dated 
80th November, 1872. 

The essential features of this invention are a deflector for changing the 
direction of the currents of air as they enter the apartment to be ventilated, 
and adjustable frame whereby the ventilator is made portable, i.c., 

for use in windows of different widths, 1 damper for regulating 
the flow of air through the ventilator, an external valve for directing the 
outer air into the ventilator, and a screen for freeing it from dust, cinders, 
and other impurities. 


3630, A. M. Cranks, London, “‘ Railway rails."—A communication.— Dated 
“ ais fish-plates with a fish bell, 
- a ly curve 
additional 














u e lower so as togive 

at that point. The flanges at the adjacent ends of the ruils are also cut 
away, fora less the of the fish-plates, for the ends of 
the same to rest upon, whereby the bolts (which secure the fish-plates to 
the rails in the manner)are relieved from any downward pressure 


) 
and merely serve to hold the plates in their places. 





Class 3.—-FABRICS. 
Including Machinery and Mechanical r 
SoG, Sens. Dyeing, 


8527. J. Farran, Bolton, Lancashire, ‘‘ Fancy weaving."—Dated 25th 
November, 1872. 

This invention relates to the production in power looms of fancy 
patterns, by what is known as cross-weaving, that is, by crossing some of 
the ee oe diagonally under or over the othera, so as to produce a 
_ ving the appearance of network upon a plain or twilled ground. 

inventien consists principally in ‘i. method of drawing in 
the warp threads, whereby certain of se warp threads, which the 
inventor calls the pattern warp threads, may be crossed backwards and 
forwards under or over the ordinary ground warp threads, so as to 
produce the di 
3569. J. Dopp and R. Buck.ey, Oldham, “ Spinning and doubling.”— Dated 
27th November, 1872. 

This invention relates to « method of regulating the motion of 
counter faller of mules during the building up of the cap bottom. 

3582. F. Burcess and J. Ropertsuaw, Sradford, “ Fibres.”— Dated 28th 
, 1872. 

This invention relates to the spindles and flyers of such machinery, and 
has for its object the construction of spiadles capable of being run at high 
8) In constructing spindles according to this invention, they em- 
ploy a fixed or unrevolving spindle, on which slide a tube (by prefer- 
ence of brass), to the lower end or foot of which they secure the drivin, 
pulley or ward, the collar of which rests and revolves on an ¢ 

rtion of the spindle ; the top part of the said tube is squared on two of 
fos cides, so as to receive and hold securely the flyer. The top of the fixed 
spindle is screwed or , and projects slightiy above the top of the 
flyer, so as to receive a weight which 1s screwed upon the top end of the 
spindle for the purpose of steadying it. Resting on the driving pulley or 
ward is a washer or disc of leather, having an annular ring of leather 
thereon, within which the flange uf the bobbin is received. 

3597. J. Witxrnson, 8. Fittincnam, J. Parpor, Leeds, and W. Gioven, 
Wakefield, “ Printing, dc., woollen yarns.”—Vated 20th November, 1872. 

To operate upon woo or worsted yarns in a more effectual manner 
than has heretofore been done, when these yarns are operated upun in 
the hank in the process of washing, scouring, bleaching, and mordanting, 
the yarns are separated from each other, sv that the chemical solutious 
or water through which they are conducted will effectually act on all 
parts, and the several processes will be carried on in a more perfect 
manner than heretofore. 

3604. W. Brwater, Leeds, “ Drawing and spianing or twisting wool.”— 
Dated 30th November, 1872. 

The invention relates to means by which to effect a draft on and also a 
twist to the fibre under operation in its passage from the feed or holding 
rollers or other feeding means to the flyers or other corresponding spin- 
ning or twisting means. For purpose, the fibre as it passes from the 
feed or holding rollers or other feeding means to the flyer or other spin- 
ning or twisting means, is acted upon to effect a draft by being cviled 
around a spindle to which a compound motion is given composed of the 
rotation of this spindle on its own axis and a rotary one at right angles 
thereto, by which a draft and a twist are put on the yarn at the same 
time. The simultaneous stoppage of the motions of the above parts anu 
of the spinning spindle of any of a series uf them, for the purpose of 

jecing up broken threads or for other purposes, is effected by means of a 
Friction lever brake acting on the warve of the spinning spindle and a pad 
of india-rubber, leather, or other suitable material to act on the warve of 
each of the apparatus above referred to, the two brakes being connected 
together. 

3615. 8. B. AxpeRrToN and J. Coutpin, Bradjord, “‘ Combing machinery.” — 
Dated 30th November, 1872. 

These improvements consist in dispensing with three of the four funnels 
used in connection with the said machine for receiving and conducting 
the slivers from the drawing off leathers to the “* balling-head ;” also all 
belts and bands for driving the same, and instead of which the inventors 
only empley one funnel p’ and driven as described in the provisional 
specification. 

3616. J. C. Ramspen, Halifax, and J. M. Taykanrp, Bradjord, *‘ Dyeing 
velvets, dec.” —30th November, 1872. 

The inventors utilise and apply for the purpose of staining or dyeing 
pile fabrics or other similar goods, the different gases and vapours which 
arise from the slow combustion, decomposition, or distillation of the 
organic products of ligneous origin or any other combustible from which 
the different hydrocarbon gases and volatile productions can be evolved. 
The gases and vapours are caused to pass into a receiver within which 
condensation takes place and a colou deposit will be found upon the 
fabric placed therein. For producing patterns stencil plates or some 
similarly contrived patterns are laid upon the fabric, in which case the 
whole of the fabric will be coloured except where the patterns are. This 
method is applicable to other than pile fabrics. 


8619. J. H. Jomnson, London, “‘ Sewing-machine shuttles.”—A communi- 
cation.—2nd December, 1872. 

According to this invention the spool is formed from wood in lieu of 
metal, the bocsel or central out upon which the thread is wound is 
turned with parallel sides, and has a head at each end thereof ; the inner 
sides of such heads being formed on an outwardly inclined angle from the 
barrel to the periphery of the head in lieu of being at a right angle 
thereto, the periphery wy | made with a plain surface for a short dis- 
tance. The outer sides of the heads are cut down at right angles, or 
nearly so, with the axis of the barrel, while from the centre of each head 

rojects a conical pivot or rounded journal in one piece therewith of a 
om to fit the usual holding sockets in the ends of the shuttle of the 
particular machine in which the spool of machine wound thread may be 
used. 


ions connected with 
ing, and Dressing 


3629. A. M. Crarke, London, ‘‘ Spindle bolsters."—A communication.— 
Dated 2nd December, 1872. 

This invention is designed to provide the spindles of spinning frames 
with a bolster, whereby the spindle may be effectually lubricated, and 
consists of a revolving cup attached at its lower part to the spindle be- 
tween a journal box and an outer shell, fastened to the spinning frame 
rail by a nut beneath, at the upper part of which shell is an oil reservoir. 
The oil, when introduced, runs down the spindle to the bottom of the box, 
whence it works into the cup, the centrifugal force then carrying it up to 
apertures in the box, through which it is forced in contact with the 
bearing or spindle, a constant circulation being thus kept up. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
2560. G. C. Oct, Ripley, Derby, “ Reaping and mowing machines.”"—Dated 
27th November, 1872. 

This invention relates to the arrangements for effecting the draught 
and steerage of such implements, the object of the said invention being 
to reduce the weight upon the horses’ necks, and at the same time to 
render the draught steadier and easier, and to afford proper facility for 
steering and turning the implement. 

3610. J. WuirtincnaM, Willaston, Cheshire, “‘ Drying and cleaning grain. 
—Dated 30th November, 1872. 

This improved machine is constructed with an inner and outer casing, 
with an annular space between them leading to a suitable receptacle for 
the dried and cleaned grain. The outer casing is made somewhat higher 
than the inner one, and its —— part is suitably perforated or formed 
of wire grating, tt which the grain is thrown by the rotating vessel 
or chamber with such force as to smash the lumps of dirt that have been 
softened in washing, and to send them through the perforations or 
meshes of the grating, which are kept clear of dirt by means of a suitable 
fam or blower. The perforated upper part or grating of the outer casing 
is surrounded by s guard or casing suitably formed to catch any water 
that may be thrown through the perforations or meshes. 

3690. S. Lew, Poole, Dorsetshire, “‘ Ploughs.”—Dated 6th December, 1872. 

This invention relates to a modification of ploughing apparatus described 
in the provisional specification of a patent, dated the 18th June, 1872, 
No. 1833. Several ploughs are attached to horizontal hars suspended from 
eccentrics on the axle of a travelling carriage, which bars with their 
ploughs can be adjusted in level by screws bearing on the eccentrics, and 
can be raised or lowered by causing the axle with its eccentrics to be 
turned by the rotati ling wheels. The ploughs are adjusted 
laterally for the required width of furrow, and are mounted in such posi- 
tions longitudinally as to equalise the strain on the axle. 











Class 5—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc, 
3542. J. A. Forrest and W. W. Haves, Liverpool, ‘‘ Water-closets.”—Dated 
26th November, 1872. 
Dispensing with the air chambers, such as those used in ordinary pan 


and valve closets, in which the noxious gases are generated. An 
‘ect cleansing atter each operation, and tu 


arrangement to ensure a cI 
vent the possibility a return draught from the soil pi And, 
Eistly, an improved time valve for regulating the after supply flushing. 


8557. J. J. Bopwer and L. R. Bopmer, London, “ Bricks, blocks, dc.” — 
Dated 26th November, 1872. 
These improvements consist in subjecting the bricks, blocks, or other 
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articles made of blast furnace slag, with or without admixtures, to heat, 

and thereby burning or calcining same, 

3570. PT ean Leicester, ‘‘ Drying bricks, tiles, d&c.”—Dated 27th November, 
1 


This invention consists in the combination of a number of dryin 
chambers on the roof of lar or ti action kiln, the sai 
chambers being supported on brick arches, independent of the kiln 
itself ; these drying c bers receive the hot air from those compart- 
ments of the kiln which contain cvo goods, and consequently the 
otherwise waste heat therefrom is u' 

3574. W. Youno, London, “ Furnaces, grates, &c.”—Dated 28th November 

1872 








The fuel is fed or raised into the fire-place by means of a screw, which 
is corrugated on both sides, in order to form direct passages for the air 
into the fire on each side of the screw. In some cases the grate is made 
of fire clay enclosed in front, except at the opening for the screw and the 
bottom bars of the grate. 

3589. E. Bursrow, Horsham, Sussex, ‘* Window sash fastener.” —Dated 29th 
November, 1872. 

The novelty of this invention ists in the arrang tof parts by 
which the act of shutting the window causes a stud on the outer sash to 
come in contact with and lift an arm on the inner sash by which a bolt 
is thrown forward, and a tumbler falling behind it prevents its return, 
and the ashes are thus securely fastened substantially as described in the 

Pp ying pr visi 1 ip ification. 
3603. A. F. Garroop, London, “ Furnaces and ovens for baking.”—Dated 
80th November, 1872. 

Furnaces for heating ovens and other purposes are arranged in accord- 
ance with these improvements, so as to rotate or partially rotate within a 
chamber below the oven, the grate or chamber containing the fuel 
being carried by a central hollow axis, through which the air for supporting 
combustion is conducted. The weight of the furnace is balanced by a 
weighted arm, the furnace being caused to rotate by means of a toothed 
wheel and pinion, or by other suitable mechanical means. Ovens 
arranged in accordance with this invention are supported within a 
chamber above the furnace in such manner as to leave a space entirely 
around, above, and below it, except at the front end, where the door or 
entrance is situated. The heat end products of combustion circulate 
below, around, and above the oven, finally escaping by a chimney placed 
in the roof or arch over the oven. 











Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, &c. 
144. P. Samair, Blois, France, ‘* Breech-loacing ysire-arms.”—Dated 29th 

May, 1872. 

In these improvements the hammer is so constructed and arranged that 
it may be taken out and replaced without the aid of a tool. The needle 
or striker has a hollow stem turning or not with the bolt, and carries a 
spiral spring pressing on a piece serving as a support and connected tu 
the bolt by means of teeth and circular grooves. The needle or striker 
is provided with an adjustable needle head. A stop notch is operated by 
the reversing of the trigger in combination with a jointed rod having a 
projection engaging in one of the cavities of the bolt, or the stop 
notch may be operated by the reversing of the trigger, a projecting part 
of which lodges in one of the cavities of the needle. 

3556. J. Bares, J. W. Dixon, and W. Burrery, Shejield, “ Extracting 
caps.” —Dated 28th November, 1872. 

This provisional specification describes apparatus for removing the cap 
from Berdan and similar cartridge shells or cases by forcing a cutter or 
tooth through the top of the cap, the cartridge case then being turned 
so us to incline it to the tooth or cutter, thereby raising the cap out from 
the recess. 


Class '7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, &c. 

3528. M. Howe, Northampton, “eels sor boots and shoes.”—Dated 25th 

November, 1872. . P 
This invention consists in placing a flanged steel ring within the top 
piece or surface of the heel, such ring being preserved in its horizontal 
position by means of a disc of suitable material placed over the flange 
and secured to the heel. The ring is capable of being rotated, so as to 
bring any portion thereof to such part of the heel as may have become 
unduly worn. 
3535. G. Cuampens, London, “ Boots and shoes.”—Dated 25th November, 
872 





According to this provisional specification a circular cavity is formed in 
the top piece of the heel, and a circular disc, which can be rotated, is 
embedded in it. 

3540. G. G. Tanpy, Penge, Surrey, and W. Strouptey, Brighton, “* Lamps.” 
—Dated 25th November, 1872. 

The object of this invention is principally to construct a railway car- 
riage roof lamp for burning with safety hydrocarbon oils, either alone or 
blended, and in such a manner that the reservoir containing the oil may 
be kept cool by causing a current of air to be woteney Fae over its 
surface so as to carry off any heat that may be imparted thereto by the 
flame of the burner. 
goa. A. C. Dinawatr, Glasgow, N.B., “ Sewing machines.”—Dated 26th 

November, 1872. 

This invention consists, First, in the use of a nearly vertical revolving 
segmental hook needle for the under thread, which is led from its reel 
round a groove in the back and finally through an eye near the point of 
the hook, which revolves on a nearly horizontal shaft so placed that as 
the point of the hook needle revolves in the upward direction it enters 

and carries the loop of the under thread with it through the loose loop of 
the upper thread, and then up over the edge and top of the cloth behind 
the needle at nearly the same time as a new reciprocating loop-holder 
passes below the hook and through the said loose loop of the upper 
thread, so as to hold it open and tight while the upper needle rises 
through the cloth, which is then fed forward for the next descent of the 
needle made through the i. s the under thread, which was bent up 
over the edge of the cloth and behind the needle for that purpose. When 
the upper reciprocating sewing needle has thus caught the loop of the 
under thread on the top side of the cloth, and is descending to tighten 
this stitch and the previous loose loop on the under side, which, after the 
revolving hook has been turned down and brought the under thread 
quite back out through it, is set free by the backward action of the loop 
holder, so that it can be so tightened, and catch the last and first threads 
of each loop of the under thread, as they are formed on the upper and 
under side of the cloth, and hold the two threads of each under loop pre- 
viously formed back over and up, over, or round the edge of the fabric ; 
the repetition of the said motions of the parts and thread produ: the 
said over and over stitching along the edge of the cloth. The spindle of 
the revolving hook needle made may be reciprocated by a toothed pinion 
and rack, the motion being taken from a cam action of the main shaft. 
When the hook spindle is set horizontally to the upper needle the seg- 
mental part and point of the hook is set at an angle, so that its spindle 
may be drawn on end while bringing the loop of the under thread to the 
upper side of the cloth and to the back or rear side of the needle without 
the heel of the hook touching the front side of the upper needle while it 
is down through the cloth and hook part of the needle. When the 
spindle is set at an angle this end motion is not ee. as the vertical 
needle will be able to pass down through the angled hook, which will thus 
be able to pass the lower thread through the leop below and carry it up 
to the back of the needle on the top of the cloth. The under thread is 
passed from its bobbin forward and back through a guiding eye in the 

ecder and to a spring lever eye, and finally to and from a third eye in a 

line with the hook to which it then passes direct, all so that an improved 
and greater slacking and taking up of the thread is effected to suit the 
reciprocating revolving action of the hook, 

gool. F. Picart, London, “ Scissors.” —Dated 26th November, 1872. 

This provisional specification describes making scissors with flexible 
bows, also forming stops on the shanks to prevent the blades crossing each 
other beyond the desired distance 
3553. H. 8. For, Gosport, Hants, “ Travelling bag.”—Dated 26th November, 

8 


Sn a which bi the liar features of the 
with those of the “ courier ” bag, having divisions or 





horizontal tube of any convenient length, and leading to it from a vessel 
hereinafter termed the float vessel, in which there is a float onying or 
acting on a small inverted conical valve, adapted to close an outlet orifice 
in the bottom of an oil reservoir, or from a pipe leading down in an oil 
reservoir placed in any convenient situation above the level of the 
lamp. 

8636. T. Kenprick, Birmingham, ‘* Crochet needles.”—Dated 3rd December, 

1872. 


First, this invention refers to making crochet handles in sheet metal, 
which are cut out and stamped in blanks and shells for flat handles. 
Secondly, part of a handle like a human hand holding a crochet needle, 
made of brass cast in sand. Thirdly, a handle with a recess at its base, 
for the reception of the needle hook when pressed inwards. Fourthly, 
a circular handle in wood or bone, with a slot, into which two needles are 
rivetted. Fifthly, handles with an eye or catch at its end an elastic cord 
with a cap attached to it to extend and cover the hook. Another part is 
a handle of solid glass, with a needle in one end of it. 





Class 8.—-CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fue 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, &c. 


om, 3. Mircuett, London, ‘‘ Hydrocarbon fuel.”—Dated 25th November, 
1 


The novelty in this case consists in mixing chalk or other similar 
cretaceous matter and ligneous fibre with small coal or slack, the latter 
being reduced to powder. 

3529. D. Curror and J. Dewar, Edinburgh, “ Filtration and purification 
of juids, &c.”— Dated 25th November, 1872. 

The features of novelty which constitute this invention are :—So using 
and applying peat (in its natural state, or after being dried or tially 
carbonised, and either by itself or mixed, or in connection with chalk, 
lime, sand, earth, or aluminous clay) as a filtering medium or as a 
decolourising, deodorising, defwcating, disinfecting, or absorbing agent 
or material, that First, colouring matters in suspension or solution are 
retained or absorbed, and the fouled water greatly decolourised, 
clarified, deodorised, defeecated, and disinfected; and Secondly, that the 
peat (when the fluid passed through it has contained nitrogenous 
matters) is converted into a valuable manure. This is effected by 
artificial filtration, the filtered bed being made up of ordinary filtering 
material with a layer or layers of peat of the required thickness laid on 
the surface of it. 

3533. J. R. Betrorp, Clifton, Gloucestershire, ‘‘ Manuring, disinfecting, 
and deodorising.” —Dated 25th November, 1872. 

This specification describes a manure and disinfecting and deodorising 
compound, being a combination of the different salts of ammonia, 
potash, and soda, sulphates, phosphates, silicates, muriates, &c., in the 
several proportionate amounts required for the full development of all 
crops, together with a certain quantity of mineral acids and various 
phenyle compounds, sulphites, and other antiseptics. pat 
3534. G. THorRNELOE, London, “* Dip pipe, for use in making gas." —Dated 25t 

November, 1872. 

This invention has for its object improvements in dip pipes used for 
sealing, unsealing, or regulating seal in the hydraulic main. For this 
purpose a wrought or cast iron dip pipe is made to work through a 
stufling-box or stuffing-boxes, the said dip pipe to be raised or lowered as 
required by a fixed rod, this rud to work through a stuffing-box on the 
top of H pipe or hydraulic main, and to be raised or lowered by means 
of a screw or lever on the said rod, the said lever to be fixed on bridge 
pipe, hydraulic main, ascension pipe, or otherwise, as most convenient. 
3536. F. A. Wetiesiey, London, ‘* Torpedoes.”—-A communication.— Dated 

25th November, 1872. 

For this purpose the inventor so constructs torpedoes as to render them 
locomotivo, and so that they can be directed from a distance by means of 
electric currents, transmitted through an insulated wire, which is paid 
out by the torpedo as it advances. The motor is air compressed to many 
atmospheres in an air reservoir, forming part of the torpedo, and the power 
of the motor is applied from Lime Ww time under the control of the 
electric currents to actuate the steering apparatus. The torpedo is pre- 
vented from rotating as it passes through the water by the arrangement 
of the weights within it, and is maintained in a horizontal position or 
nearly so, by means of horizontal rudders or fins, which are controlled by 
suspended weights, or by other arrangements. 

3552. F. M. Lyre, France, ‘* Industrial manufacture of acetate of alumina.” 
—A communication.— Dated 26th Noveniber, 1872. 

The feature of novelty of this invention refers to the manufacturing of 
acetate of alumina. In carrying out this invention the inventor converts 
phosphate of alumina into acid phosphate by dissolving it into phos- 
phoric acid. To the liquor he adds some acetate of lead in proportionate 
quantity to that of phosphoric acid therein, that is to say, containing 
enough lead to precipitate the whole phosphoric acid. Soluble acetate of 

lumina and luble phosphate of od are formed. He separates the 
acetate of alumina by filtration, which he treats afterwards similarly tothat 
obtained by double decomposition with sulphate of alumina for industrial 
purposes. As to the phosphate of lead, he uses it to produce pure phos- 
phoric acid, decomposing it by sulphuric acid or sulphuretted hydrogen, 
or a phosphate is formed thereof in treating it by an alkaline sulphide, or 
it may be mixed with charcoal for producing phosphorus by distillation. 
3576. C. D. Apert, London, * Artificial fuel blocks."—A communication. 

Dated 28th November, 1872. 

This invention has for its object the manufacture of artificial fuel 
blocks from coal and coke dust, breeze cinders, and carbonaceous dust 
from furnaces by admixture therewith ef lime-water, either alone or 
together with other known binding materials for binding together the 
separate particles of carbonaceous matter toa solid mass. The admixture 
of the lime water is by preference effected in the presence of heat. 

3588. A. V. Newton, London, “ Sugar.”—A communication.—Dated 28th 
November, 1872. 

One part of this invention which relates to the manufacture of sugar 
from either the sugar cane or beetroot consists in the generation of the 
steam used in sugar works (including the supply of the clarifiers, also 
the working of the pump or a and, if desired, the driving of the 
engine or on employed) from the juice itself as a substitute for 
water, in or during the earliest stages of concentrating the juice, by boil- 
ing the latter under = in a close vessel or vessels exposed to the 
direct application of heat, whereby fuel and labour are largely econo- 
mised. ‘The invention also comprises improvements in the vacuum pans 
and other parts of the apparatus employed in the manufacture of sugar. 


3599. C. Turner, Lenton, Nottinghamshire, ‘‘ Cleaning skins.”—Dated 20th 
November, 1872. 

The patentee scuds, pures, scours, and removes grease and dirt from all 
kinds of split or ee skins, roans, goat, and calf skins or hides, either 
untanned or tanned, and strikes out, softens, and polishes dyed or un- 
dyed goods by means of a revolving cylinder upon which the skins, 
hides, or goods are placed, while two or more reversed series of revulving 
brushes, which are helically, but intermittently, coiled round their axle 
are pressed upon such skins, hides, or goods, 

3600. P. W. Seymour, London, “* Magnetic therapeutic plasters.” — Dated 20th 
November, 1872. 

This invention consists in forming a therapeutic plaster of a composition 
of iron filings and any suitable adhesive matter spread upon a woven 
fabric, said iron filings being afterwards magnetised. 

3609. T. Ricuarpson, J. W. RicHarpson and A, Srencer, West /Martle- 
pool, Durham, ** Reining iron and steel.” — Dated 30th November, 1872. 

Mixing molten materials with the molten metal. 

3628. C. Von Henninas, Hamburgh, “ Mountain ash.”—2nd December, 








1872. 
The object of this invention is to prepare an extract from the berries of 
he tai itable more especially for being used in cases of 





t ash, 
colds and influenza, 


3678. W. R. Laks, London, ‘ Malleable cast iron and steel.”—A commu- 
nication.—Dated 5th December, 1872. 

The inventor employs a suitable crucible constructed of a proper re- 
fractory material, p within a close chamber intermediate between 
the fire-box and the smoke stack, so that the crucible in use is enveloped 
on all the outer sides of its periphery with intense heat, nearly in a state 
of rest, while the contents of the crucible are not subjected to the direct 





“ travelling” 

receptacles within and without. 

2566. F. 8. Fotey, London, “Collars, cuffs, dc.”—Dated 27th November, 
1872. 


The novelty of this invention consists in folding and sticking together | p 


ser surfaces of linen covered paper, similar to that usually employed | 
9 saking collars, and using the folded edge so produced for the ee ne | 
edge of the article intended to be prod 
2578. A. WARpRoPER, B.A., J/uddersfeld, ‘‘ Umbrellas.” —Dated 28th | 
Yovember, 1872. | 
This provisional specification describes making the ribs to elongate | 
when the umbrella is opened. needs tibiemenatie tiem 
8580. E. Taytor, London, ‘ Shirt collars "—. J 4 
Having teucetinne Se shirt collars or loops attached thereon, so as to | 
the necktie or others used for that purpose, to keep the said tie 
trom moving from its proper place. 
$581. R. Bett and T. Bewt, Linlithgow, ‘ Oil lamps."—Dated 28th 
November, 1872. 
in the impreved lamp the wurner receives its supply of eil through a 





contact of the flames. This crucible is also provided with a cover fitting 
tightly and with convenient means for enabling the same to be raised, 
and has also suitable tap-holes for the removal of scoriw and fluid metal 
laced at a point nearest the smoke stack. There is also arranged be- 
tween the fire-box and the crucible, at the point where the heat is greatest, 
a suitable screen of proper material, and of such construction that the 
— of the same may be conveniently c The crucible, it is to 

observed, is not intended to be removed from the heating chamber, 
but it is so arranged that it may be filled, and its contents agitated or 
withdrawn without changing the position of the crucible. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, Electro-Magnetic Apparatus, 
Electrical Apparatus, and Galvanic Batteries. 
8548. W. Youna, London, ‘‘ Blectric telegraph apparatus.”—Dated 26th 
November, 1872. 

These impr ti ists in the construction :—First, of an 
apparatus which the inventor denominates a mechanical typographer, 
and intends should be used for producing stereotype plates for printing 
newspapers, books, and other ordinary printed matter, and dee asa 
mechanical writing or printing machine; Secondly, of an apparatus very 
similar to the former, but provided with some additional mechanism to 
allow of its being used as a commutator for telegraphic purposes in 
electrical connection withit ; Thirdly, another apparatus similar in some 
respects to the former or second apparatus, but otherwise not having any 
keys or treadle, and so as to admit of its being used as a 
recording instrument or apparatus in electrical connection with the above 
mentioned ‘‘ commutator” for telegraphic purposes. 





Class 10.-MISCELLANEOUS, 
Including all Patents not found under the preceding heads. 
3481. E. T. HuGHes, London, “ Motive power engine.” —A communication. 
—Dated 21st November, 1872. 

This invention is based upon the use of any liquid hydrocarbon, such as 
——— or petroleum, which ina finely divided state is mixed with atmo- 
spheric air, is injected behind a piston in a cylinder, and when ignited 
produces power by the explosion or combustion. 

3705. M. Benson, London, “Cleaning and purifying middling.”—A com 
munication.— Dated 7th December, 1872. 

The improvement consists, First, in beating or agitating middling and 
exhausting the dust and lighter particles of foreign matter from it, and 
then separating it into different qualities by passing it over a series of 
agitated sieves, which also separate that portion of the middling unfit for 
re-grinding. 

728. A. E. Wess, London, “‘ Candles and nightlights.”—Dated 27th February, 
1873. 


This invention consists in mixing with the materials for candles and 
nightlights disinfecting substances, such as chloride of iodine or carbolic 
acid crystals, so that the candles or nightlights in burning will give off 
gases of a disinfecting character. About one drachm of the disinfecting 
substance is mixed with every pound of the candle material. Scent may 
also be added with the disinfecting substance. 


1737. W. R. Lake, London, ** Veneers."—A communication. -Dated 13ih 
May, 1873. 

This invention consists in a peculiar method of cutting out imperfect 
portions of veneers, and replacing them with new pieces, in which 
metbod the patentee avails himself of the principle that wood compressed 
when in a dry state will, if wetted, return to its original size and shape, 
whereby an ordinary mechanic can readily perform the operation in so 
perfect a manner that the joint is rendered nearly or entirely invisible. 
3526. J. N, Askuam, Shepield, ‘* Angles in iron, d&c.”—Dated 25th November, 

1872. 

Producing angles by hammering and by ihe use of pelletts (a lower 
and an upper one), shaped so that when brought together a proper space 
for the thickness of metal shall be left between them. 

3531. R. FauLKner, London, “ Applying and fixing dry colours on paper.” — 
Dated 25th November, 1872. 

This invention relates to the applying and fixing of dry colours on paper, 
canvas, and other porous surfaces. Powdered colours are mixed with 
powdered dextrine, and after the mixture is applied the back of the surface 
is moistened with water, so that, by soaking through it dissolves the 
dextrine, which, when dry, fixes the colours. Starch, gum, or gelatine, 
may be used instead of dextrine, and the colours, instead of being applied 
in powder, may be made up with the fixing substances into crayons. 
Other fixing substances, such as lac or resin, may be used, the back of the 
coloured surface being in such cases moistened with a liquid, such as 
turpentine or spirit, capable of dissolving the fixing substance. 
> L. Warp, London, “ Pipe for smoking tobacco.”—Dated 25th Novem- 

r, 1872. 

A chamber, or receptacle, for the smoke to enter into and circulate before 
being drawn into the mouth, said chamber forming the pipe case. 

3537. J. C. Mac Donatp, Waddon, Surrey, and J. CALVERLY, Camberwell 
“ Printing machinery.”—Dated 25th November, 1872. 

The improvements have, First, for their object to avoid the lapping of 
the web half round each impression cylinder so as to reduce the oppor- 
tunity for causing “ set off” to a minimum ; and, Secondly, to enable 
impression cylinders of large diameter to be employed, thus securing more 
surface for the impression and a nearer approach to flat printing. For 
these purposes they arrange the machines in such manner that the web of 
paper shall pass in a straight line between two pairs of impression and 
type cylinders, the impression cylinder of one pair being below and the 
other above its type cylinder, and the impression cylinders are made of 
twice the diameter of the type cylinders. The webthen passes to cuttiny 
apparatus and delivery apparatus. Sheets of paper after they have been 
printed upon may be delivered into a pile by carrying them forward 
between tapes at their side edges over the surface of a table, where they 
are disengaged by means of revolving blades. F 
3571. A. M. CLark, London, ‘Grinding and polishing.”—Dated 27th Novem- 

ber, 1572. 

This invention relates to an apparatus for grinding or polishing the 
surfaces of metallic springs or other flat metallic surfaces. It consists in 
mounting a grind or emery stone in a frame, with a feed roller suspended 
above it in a vertically adjustable frame connected with a weighted rock 
shaft, so that said roller may be put out of contact with the stone when 
not in use. Pinions on the ends of the stone connect by intermediate gear 
wheels hung on jointed rods, with gear wheels on the feed roller, so that 
as the stone wears the roller may be lowered to remain in gear and in 
contact therewith. 

3575. T. J. Dircusurn, London “ Treatment of vegetable productions con 
taining fibre.’—Dated 28th November, 1872. 

Treating vegetable productions ofa fibrous nature by passing them first 
between cylinders, either fluted or plain, anc afterwards between frames, 
by which means the fibrous materials are subjected to a rapid intermittent 
presssure, combined with a vibratory action. 

5577. J. F. Smirn, Leicester, “Self-acting gates for the prevention of the over 
ow of water from rivers, d&c.”—Dated 28th November, 1872. 

This invention consists in constructiog across the water-course between 
the upper and lower ponds a foundation of masonry, and erecting thereon 
a number of posts also supported by masonry. Between the posts, gates, 
or sluices are fitted so as to slide up and down, and rest upon sills which 
are placed at the ordinary summer level of the lower pond, the top of the 
gates being at the ordinary summer level of the upper pond. ‘To the top 
of each gate is attached a float or floats of such capacity that when 
partially sunk will displace a quantity of water nearly equal to the specific 
gravity of the gate. When the stream in the upper pond rises above the 
summer level the floats will ascend, raise the gates, and allow the excess 
of water to escape into the lower pond until the water in the upper pond 
is reduced to the level at which the floats were adjusted, when the gates 
will have sunk upon their sills and closed the communication between 
the two ponds. 

3587. W. Berrs, London, “ Capsules &e.”—Dated 28th November, 1872. 

This invention consist in perforating the sides of capsules with a number 
of holes close together to prevent the possibility of the capsule being 
removed from a bottle without permanently injuring the capsule, thus 
preventing it being used a second time. These perforations are made by 
converging punches and a perforated die holding the capsule to be per- 
forated, 

3591. H. J. F. H. Foveaux, London, “ Clinical thermomometer.”—Datéd 20th 
Novewber, 1872. 

This invention consists in making cylinical thermometers with one or 
more flat sides or placing projections thereon to keep them from rolling 
upon any smooth or inclined surface upon which they may be placed, and 
thereby being broken. The construction preferred is a single flat surface 
to form the back, the front being semicircular or of any curve ; this make 
combining with the security from rolling due to the flat surface the 
advantage of making the index appear more prominent. 


$593. J. Tnompson, London, “‘ Shutters for securing windows, doors, dc.” 
Dated 29th November, 1872. 

For this purpose shutters are made by plaiting or interlacing metal 
bands, by preference steel or iron of various substances and widths, so as 
to form shutters or enclosures of the size required. 

3598. W. and W. T. Eaves, Birmingham, “ Raising and lowering weights.” 
—Dated 29th November, 1872. 

This invention refers to certain improvements in the construction of 
overhead hoists worked by endless chains or cords over a driving wheel, 
and it relates to an arrangement of parts Lge the same apparatus 
may be worked for fast or slow speeds; the barrel or drum upon which 
the load cord is wound revolving in the same direction in either case ; 
the invention further relates to an apparatus for producing similar results by 
using epicycloidal gearing with the parts ; and a third arrangement refers 
to an imp: d single speed hoist. 








ome, & M. CuarKk, London, “ Artificial fuel.—A icati Dated 


1 , 1872. 
The object of this invention padi t wp reryed utilise coal or coke-dust as 
fuel by dipping the lumps of fuel in an adhesive and waterproof 
liquid or positi which ts their crumbling to pieces when 

ed. They may afterwards be rolled in or covered with pulverised 
ceal or coal-dust, or thin wood er paper, or any ether material er fabric 
which will adhere te the same. 








3605. W. E. Gepor, London, “Cock with safety plug for preventing fraud in 
consumption of lighting gas.”—Dated 30th November, 1872. 

This invention relates to a means of preventing fraud by gas consumers, 
and consists in fitting the plug of the main supply cock with a stop in 
such @ manner that the plug may y withdrawn from its seat 
fer cleaning, but be whelly remeved, and amether substituted 
without the destruction of some part ef it. 
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3626. A. V. Newton, London, ‘Cutting and grinding hard substances.” — 
Dated 2nd De , 1872. 


Daing as a cutting, grinding, or abrading material for stone, glass, 
pottery, metals, and similar hard substances, grains or globules of iron or 
steel, or other tough and hard metal, forcibly rub under pressure 
against the article to be cut. 

1901. W. Morcan-Brown, London, ** Hydraulic hose.” —A communication.” 
—27th May 1873. 

The claim to this complete 

eS the seam covered 


fication is for a hose, having the inner 
y the cemented strip, ¢, substantially as 





A very hospitable reception is reported as being prepared in 


Belgium for the members of the British Association of the iron 
and steel industries. 

THE SPECIAL RULES AT THE LANCASHIRE COLLIERIES.—On 
Tuesday an important adjourned private meeting of the South- 
west Lancashire Colliery Proprietors was held at the Clarence 
Hotel, Manchester, for the purpose of considering the modifi- 
cations the Home Secretary has suggested in the special rules 
which it is proposed to put in force in the above district. There 
was a numerous attendance, and the chair was occupied by Mr. 
John Knowles. The special rules, as they have been framed, in a 
great measure throw the onus of propping and protecting the 
working places upon the men, and the masters contend that the 
men ought to bear some responsibility in seeing to their own 
safety, while in the mine considerable dissatisfaction having been 
expressed at the special rules, the Home Secretary sugested some 
modifications by which more responsibility is placed upon the 
masters, These alterations having teen fully discussed, it was 
unanimously resolved to appoint an arbitrator from each colliery, 
as required by the Act, but there appeared to be a general wish 
that the matter might be settled without arbitration. 

SoutTH-EasTERN RAILWAY NEW SUBURBAN StaTIoN.-- On Sun- 
day, June Ist, a new station was opened close to St. John’s 
Church, Lewisham High-road, New Cross. The station, St. John’s, 
is in a rapidly increasing residential district. It is situated 
at a distance of rather more than half a mile from New Cross 
station, and is five miles forty-five chains from Charing Cross 
station. It has three double platforms, and is traversed by eight 
lines of rails. It is formed in a deep, wide cutting, the property 
of the company, and is expected to prove a great convenience to 
the residents of the district. A large proportion of each of 
the platforms is covered with galvanised iron, corrugated, and 
laid on a rather flat segment, sufficiently quick in the curve, how- 
ever, to carry off thedrip. The access to the three platforms is by 
a bridge m~ | flights of steps, bridge and stairs baving also seg- 
mental iron coverings of the same character as the platforms. 
The booking-office is a neat and commodious erection, framed of 
timber, but plastered, and as well finished within as the rooms in 
any stone structure may be. The floor is about 20ft. above the 
level of the rails, and this erection, with theapproach to it, are neces- 
sarily artificial, concrete entering largely into the material of the 
substructure. It may convey some idea ofthe importance of the 
traffic at this station to state that 170 passenger trains, up and 
down, pass it daily, exclusive of mail and tidal trains, goods and 
mineral trains, engines, and empties. At present forty-five up, 
and as many down trains daily, are accommodated by the new 
station. In a short time it may be expected that the number of 
local trains between St. John’s station and London will be con- 
siderably increased. Mr. Newport, known favourably for a num- 
ber of years at New Cross, has been appointed station master at 
St. John’s. 

PROGRESS OF ScIENCE IN JAPAN.—The Japanese Embassy, 
which only lately quitted our shores, had its political and com- 
mercial aspects. It had a no less important scientific mission, as 
a result of which an engineering college is about to be started at 
Yedo by the Japanese Government for the instruction of the 
young members of the Public Works Department. The principal 
of this college is Mr. Dyer, a gentleman who has had a thorough 
training in practical and theoretical civil engineering, and who has 
gained unusual distinction at the University of Glasgow. As 
——- of natural philosophy they have appointed Mr. Ayrton, 
ormerly a student and assistant at University College, London, 
late assistant electrical superintendent of the Indian Government 
Telegraphs, and recently in charge at Mitcham, on behalf of the 
Great Western Telegraph Company, to represent its engineers, Sir 
William Thomson and Professor Fleeming Jenkin. In each of 
these four capacities Mr. Ayrton has shown marked ability, and in 
recognition of this the Society of Telegraph Engineers have elected 
him their honorary secretary for Japan. Mr. Marshall, late 
assistant to Professor Tait, of Edinburgh, comes next as the pro- 
fessor of pure mathematics. The instruction in chemistry is to be 
given by Dr. Divers, a gentleman who, by the scientific papers he 
has written, and by the work he has done, has proved himself to 
be a thoroughly skilled chemist. There are also teachers of draw- 
ing and English, and other competent assistants. From the above 
it will be seen that the college proposes to afford its students a 
full scientific education. The liberality of the arrangements which 
have enabled a library of some hundreds of volumes of our best 
text books, and a large quantity of scientific apparatus to be sent 
éut for the use of the college, will further the practical utility of 
this institution, which is but another of the many proofs of 
Japanese enterprise and intelligence. The fact that this college, 
already built, stands on the grounds of a suppressed Daimio is 
a of the way progress has supplanted feudalism in 
Japan. 

PRoposeD SHip CANAL.—Further papers have been laid before 
Parliament relating to the ocean highway between India and 
Ceylon, and its improvement by the construction of a ship canal 
through the island of Ramisseram. Mr. G. Robertson, Harbour 
Engineer for India, recommends that the southern entrance of the 

roposed canal be at a point westward of those proposed by Sir 

V. Denison and Mr, Stoddart, and less than a mile to the east of 
Paumben lighthouse. He believes sufficient protection from the 
swell of the monsoon would be afforded by the Cooresuddy and 
Shingle Islands ; a floating boom may at times be found of advan- 
tage at the entrance of the canal to reduce the surface swell. The 
distance across the island is 3897 yards. At the northern end a 
considerable amount of protection would be given by the projection 
(to the east) of Paroovadum Point, on which the great temple 
stands, The proposed line is, at all events, more protected 
by this point than is the present Paumben Pass, which is 
used by saillng vessels even during the north-east monsoon, 
If it be found absolutely y to dead the swell 
entering the canal, a basin might be excavated within the shore 
line to act as a wave reducer in the north-east monsoon, and as a 
coaling or traffic dock during the south-west monsoon. Even- 
tually, Mr. Robertson believes, a similar basin would be found 
useful at the south-end of the canal; but he has not included 
either in Gogerees estimate of the total cost, which he puts at 

2440,000. is makes no allowance for what may be ed the 
“furnishings ” for the canal, Wharves, cranes, &c., can easily be 
erected where they are required. There is said to be good ground 
for expecting that the amount of ang nt for the main- 
tenance of the canal will not be much, e first and more imme- 
diate object in the canal is to act as an auxiliary to the Suez 
Canal in shortening the passage from Europe to the east of India, 
and also the route between the east and west coasts of India. 
Should the canal be constructed the barren island of Ramisseram 
will, says Mr. Robertson, be the only point from Calcutta to 
Kurrachee (not excepting Bombay in its present want of ship 
accommodation) where a large vessel will be able to land and dis- 
charge her direct on quay without the intervention of cargo 
boats. He ieves that this fact alone will, as ur becomes 
dearer and time more valuable, attract a proportion of the 
commerce of southern India, and perhaps the north of Ceylon, to 
the Island of Ramisseram, independently of the more immediate 
= of the canal—the shortening of the passage to and frome 

n 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


On CHANGE IN BrrMINGHAM: Prices of Lancashire pig wron 
declining : The Staffordshire qualities of pigs—WHAT 18 DOING AT 
THE MILLS AND FORGES: Weakening quotations—THE TONE OF THE 
IRON MARKET GENERALLY: Jron affected by the high price of money 
— HIGH PRICES AND THE FOREIGN TRADE: Markets and figures— 
THE COAL TRADE: Prices and colliers’ wages—THE ENGINEERING 
AND FOUNDRY BUSINESSES — OUR FOREIGN TRADE IN STEAM 
ENGINES AND MILLWORK : Considerable increase— RAILWAY CaR- 
RIAGES AND TRUCKS: Great expansion of foreign business in 
carriages—HARDWARES, EDGETOOLS, AND THE LIKE—THE PRO- 
GRESS OF BILSTON—INTERESTING REFLECTIONS AS TO JOHN 
WILKINSON AND THE FIRST BLOWING ENGINE—DESTRUCTIVE FIRE 
AT A BEDSTEAD MANUFACTORY, 

LANCASHIRE pig iron was being offered to day (Thursday) on 

Change, at Birmingham, at much easier rates than have lately pre- 

vailed. Hematites that were firm a little while ago at £8 10s. per 

ton, short weight, might have been had this afternoon at £7 12s, Gd. 

Nor was the difference much less in respect of pigs made ex- 

tensively in the same county, and largely used in the mills and 

forges of Staffordshire. These were easy at £6 2s. 6d. Another 

Lancashire firm of standing offered a competing quality at £6 5s., 

at which price they were firm. Business was not, however, to be 

done in other than rare instances. The finished iron makers 
declare that the quotations of pig iron must come down, and 
imitating the action of their own customers, who will not pur- 
chase the finished, they, in their turn, decline to buy the raw 
material. Hereabouts the makers of pigs of a second and third 
rate quality are equally yielding with their Lancashire competitors, 
but without much better result. Not much difficulty it was to 

day assumed would be experienced in buying cinder pigs at £5 a 

ton and upwards, according to quality. 

The mills and forges keep best employed in the plate department. 
£18 is still the price for best-quoted boiler plates of the usual 
sizes, In a tempting order the makers might, perhaps, give way 
to the extent of from 2s. 6d. to 5s. a ton; but there are other 
makers who, to our knowledge, have in the past few days accepted 
a good specification at £17 12s. 6d. The Eoonliodies of this fact 
did not, however, this afternoon influence the makers of best 
qualities. Coal and pigs and wages are still too high to justify 
yielding to a further extent than we have specified. Business 
terminated to-day with the general conviction that there must 
soon be a sensible yielding to the demands of the purchasing 
market, notwithstanding that there were ironmasters who affirmed 
that some good purchases must be made in the ensuing few weeks. 
The high price of money has helped to produce the unsatisfactory 
tone, and it has produced more caution than has lately been 
noticed. 

The high quotations which now rule in the iron market continues 
to affect prejudicially the extent of our business with foreign 
customers. The Government returns show that the aggregate 
quantity of iron and steel exported, of all descriptions, is again 
considerably less for the month and the five months than last 
year; but the values under both heads show a not less decided 
increase. For themonth the total tonnage of iron and steel was only 
313,515, as against 357,482 for the corresponding month last year ; and 
for the five months, 1,281,075, as compared with 1,355,549 last year. 
In value, however, the iron exported last May amounted to 
£3,966,428, as against £3,460,493 in May, 1872 ; and for the five 
months this year £15,995,280, as against £12,841,459 in 1872. The 
falling off in quantity is most apparent in pig iron, which is re- 
turned for the month at 118,617 tons, against 158,594 tons in 
May last year, and railroad iron, the tonnage of which was 
85,975 for the month, and 224,795 for the five months, against 
86,617 and 366,878 respectively in 1872, the markets 
mainly responsible for the decline being Germany and the United 
States in the case of pig, and the United States alone in the case of 
rails. In bar, angle, bolt, and rod iron the decrease, which is 
here less marked, is due chiefly to the United States, Germany 
in this instance figuring for a large increase. In hoops, and 
armour and boiler plates there is an increase, the totals for May 
of this and last year being 22,594 tons and 18,029 tons respec- 
tively, and for the five months, 92,974 tons, as compared with 
78,821 tons, Germany and Russia are mainly responsible for 
these increases. In cast, wrought, and other iron manufactures 
the comparison is similarly favourable for this year, the tonnage 
of the month being 29,232, as compared with 26,878, and for the 
five months 114,673, against 104,722 in 1873 and 1872 respec 
tively. Russia, Australia, and Germany are the chief sources of 
this increase. The totals are as follows : 


Five Months. 



























Month of May. ! 
Iron. fo — 
is7, | 1873. | 1872 | 1873. 
Pig and puddled £758,631 £767,688 | £2,270,335 123,385,875 
Bar, angle, &c. .. 329,222 | 868,798 1,332,326 | 1,654,005 
Railroad a 899,011 1,108,272 3,544,487 | 3,624,419 
i. ob. pe om 56,878 67,410 242,535 | 314,361 
Telegraphic do, 11,618 138,110 66,758 | 4 H 
Cast and wrought .. 416,626 557,135 1,670,929 | 
Hoops, sheets, &c. ..| 270,742 445,201 1,124,838 | 
Old iron ne 80,471 | 66,081 || 227,755 | 
Steel, unwrought 135,853 153,203 5s 
Tin Plates .. .. 452,185 371,995 1,612,576 


Colliers’ wages in South Staffordshire, which in 1863 were 
3s. 6d. per day for eleven hours, are now 5s, 6d. for eight hours. 
The higher wages and the shorter time represent an increase in 
the expenses of the colliery proprietor under the labour head alone 
of 100 per cent. This increase, with that also resulting from the 
operation of the Mines’ Regulation Act and the greater cost of 
timber and all other such items of expenditure, tends to keep up 
the price of coal, though there are unmistakeable indications of 
weakness in the coal market. A poor kind known as “ mealey 

ys is now being offered at 13s, ard ton, delivered in South 
Staffordshire, a decrease upon a month ago of 2s, a ton, and some 
coal of a good quality, for which 20s, a ton was refused at the pits 
two months since, is now offered, delivered, at a price equal to a 
reduction at the pits of from 4s. to 4s, 3d. perton. Some colliery 
roprietors would be glad if there should be a declared drop, but 
ing members of the association they are reluctant to take inde- 
pendent action. Earl Dudley's prices are strong. 

The engineers both in Birmingham and alsoin Staffordshire are 
most of them well, and others fairly employed. The pipe depart- 
ments of the foundries are, however, only quiet, most of the work 
having been got out of hand before the holidays, and new orders 
not having arrived to —_os lace. Gasometers and their 
accompanying castings, together with certain classes of rivetted 
goods, are affording average employment at a few of the yards, but 
the work is almost exclusively on account of old orders. 

The export returns as to machinery and millwork are of a 
gratifying character. During May steam engines were exported 
of the value of £245,325, an increase upon May last year of 
£28,213. Upon the five months the increase has been even 
more satisfactory. It is £129,780, inasmuch as whilst in 
the five months this year the value of the steam engines ex- 
ported was £1,106,431, the worth of those sent away in the 
corresponding period of last year was £936,651. The chief increase 
was with India, Brazil, Australia, and other countries, and the 
chief falling off was with Egypt and Russia. In other descrip- 
tions of machinery the chief increase has been with Russia, 
Germany, Holland, Belgium, France, Spain, India, and Australia, 
and the principal falling off was with Egypt. The total exports of 
machinery and mill work are set down at £696,678 for the month, 
nearly 33 per cent. increase ; and £2,642,438 for the five menths, 
er over 40 per cent. increase. 





The railway carriage and truck makers keep steadily engaged, 
mostly upon orders some time received. As to these goods 
the Board of Trade returns show “that there has been a falling off 
on the month in the trucks sent to foreign customers, yet that in 
respect of carriages there has been a threefold increase. 

The United States’ demand for hardwares is very restricted, 
and, according to latest accounts, it is likely to continue so. There 
is rather more doing than recently reported from the continental 
markets. The home trade, although on the whole much under the 
average, has somewhat improved on account of the northern dis- 
tricts. Edge tools have become active again, chiefly in the descrip- 
tions mostly used in South America and the East and West Indies. 
The rolling mills are fairly occupied, both as to sheet metal and 
wire. 

A destructive fire occurred on Monday at the metallic bedstead 
manufactory of Mr. J. Brookes, the Cape, near Smethwick. Thefire 
broke out in the blacking shop, and, owing to the inflammable 
nature of some of the materials used in the works, spread with 
great rapidity, so that in about an hour and a-half the place was 
wrecked, and damage done to the extent of some thousands of 
pounds. 

On Tuesday a handsome town hall and free library were opened 
at Bilston with much rejoicing. The chairman of the local com- 
missioners announced that Bilston was never more prosperous. 
New trades had been started, and the place of the miners who had 
migrated because of the exhaustion of the coal, and the flooding of 
the mines, had been filled by other classes of artisans whose 
numbers were increasing. During the same proceedings Mr. 
J. N. Bagnall announced that up to a short time ago there were 
in existence the plans upon which John Wilkinson built the first 
blowing engine. This engine, it will be remembered, was erected 
at Bradley, near to Bilston. The plans had passed into the 
possession of an engineer in the service of the firm of which Mr. 
Bagnall was at one time a member, and which still bears his name. 


They seem afterwards to have come into the possession of a 
woman who had been a servant of Mr. Wilkinson when he died, 
He (Mr. Bagnall) had urged that every effort should be made to 
recover the documents, and he believed much diligence had been 


used in that direction, but without, he was sorry to say, success. 
—Mr. Rupert Kettle, after hinting at the pride with which the 
Stockton and Darlington people exhibited the first serviceable 
locomotive ever manufactured in this country, pointed out with 
how much gusto the people of Bilston might call notice to this 
first blowing engine, if they could but lay hands upon it. 





WOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

IRON TRADE PROSPECTS : A reaction anticipated from the lowness of 
stock—THE EFFECT OF THE WHITSUNTIDE HOLIDAYS ON THE 
COAL TRADE: Diminution of stocks, and prices well maintained, 

So far as the iron trade in the Manchester district is concerned 
everything at present is exceedingly quiet, but in the north-west 
districts a very considerable activity is reported amongst the pig 
iron manufacturing establishments, who are still not in a position 
to take on fresh business to any large extent. The steel rail 
manufacturers are also busy, and the iron shipbuilding trade is 
well employed. 

At the Manchester weekly market on Tuesday, although there 
was, if anything, a trifle more business apparently doing, trade 
was excessively flat. Although the makers of pig iron are 
moderately firm, prices generally have a downward tendency, and 
No. 3 Middlesbrough makes may be quoted at about 125s. per 
ton. Makers of manufactured iron are now becoming more anxious 
for business, and there is a considerable amount of competition to 
secure orders, with prices tending downwards. Lar iron is offer 
ing at from £13 to £13 10s. and £13 15s. per ton, and where good 
specifications can be obtained lower prices even than these are 
accepted for immediate delivery. Hoops are.quoted at about £14 
per ton. Consumers, however, will only buy to meet their present 
necessities, but as stocks of all kinds both in makers’ and mer 
chants’ hands continue extremely light, a speedy reaction in trade 
is generally looked forward to. 

At many of the collieries work was only fairly resumed towards 
the middle of the present week, and during the past few days 
filling up out of stock has been very generally resorted to. This 
diminution of the amount of coal on hand has a natural tendency 
to keep the market firm, and a fortnight will ony elapse 
before the colliery proprietors will have recovered their position 
with regard to stocks. 

The colliery proprietors of the Ashton and Oldham districts 
held a meeting in Manchester on Tuesday, to consider the question 
of prices, but as orders were still reported to be coming in very 
freely, it was unanimously resolved to make no alteration upon 
the present list. 

In the Manchester district, although business has been partially 
suspended, a considerable amount of coal has been taken out of 
stock, and prices are firm. 

Although the local demand in the Wigan district is quiet, there 
is a brisker inquiry for export, and considerable quantities of the 
hard class of coal are being sent away. Prices generally are firm, 
and quotations at the pit’s mouth run at from 17s. to 1s, Gd. for 
best coal, 15s. to 16s. for furnace coal, and 13s. to 15s. for slack. 

In the Haydock and St. Helen's district the demand continues 
fair, and the improvement in shipping inquiries has imparted « 
firmer tone to prices, which in the district towards Liverpool were 
tending downwards. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScoTCcH IRON TRADE: The warrant market quiet withow 
material alteration in prices; Scarcity of money : Makers’ prices : 
Shipments and imports—THE COAL TRADE: Steady demand and 
firm prices : Withdrawal of reduction of miners’ wages : Confer- 


of miners’ delegates: The special rules— THE STRIKE ot 


ence 
RAILWAY GOODS GUARKDS—‘** LYING-TIME” IN SHIPBUILDING 
YARDS—THE CLYDE SHIPPING AND SHIPBUILDING TRADES. 


Tue Glasgow warrant market has been very quiet during the whol 
of the past week, with very little business doing. On Friday the 
market opened at 115s,, but receded to 113s. 6d., closing slightly 
firmer at ll4s. 3d. There were several unimportant fluctuations 
on Monday, with a limited trade, the market closing, buyers, 
114s, 6d., sellers, 114s. 9d. On Tuesday the opening price was 
114s,, from which it receded to 113s. 3d., closing somewhat firmer 
~—buyers 114s. 9d., sellers 114s. The market has been consider 
ably affected by the high rates charged for money. 

There is very little alteration in the prices of makers’ iron :— 
Gartsherrie, No. 1, 130s.; No. 3, 115s.; Coltness, No. 1, 130s. ; 
No. 3, 116s.; Summerlee, No. 1, 130s.; No. 3, 115s, ; Carnbrae, 
No. 1, 123s.; No. 3, 116s.; Monkland, No. 1, 1228.; No. 3, 
115s,; Clyde, No. 1, 117s. 6d.; No, 3, 110s.; Govan, No, 1, 115s.; 
No. 3, 114s.; Langloan, No. 1, 130s.; No. 3, 117s, 6d.; Calder, 
No, 1, 130s.; No, 3, 115s.; Glengarnoch, No. 1, 122s. 6d.; No, 3, 
116s,; Eglington, No. 1, 116s.; No. 3, 114s.; Dalmellington, No, 1, 
115s.; No. 3, 113s.; Carron, No. 1, 130s.; Shotts, No. 1, 130s,; 
No. 3, 117s.; Kinneil, No. 1, 125s.; No. 3, 117s. 

The shipments of pig iron from Scotch ports during the week 
ending 7th June amounted to 14,309 tons, being 6801 less than in 
the previous week, and 5824 below those of the corresponding 
week of 1872. The imports at Grangemouth of Middlesbrough 

igs were 1275 tons, being 55 less than in the previous week, but 
483 more than in the corresponding week of last year. 

The coal trade remains firm, and there is no lack of orders, the 
prices being if anything better than the market quotations. About 
two weeks ago, when stocks had become somewhat plentiful at 
the pit-heads, the coalmasters in the Glasgow district gave notice 
te their werlamen that they weuld reduce their wages per day. 
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Since then, however, trade has been more brisk, and the notice 
has been withdrawn, The trade in the eastern — districts 
has also been steadily improving, and the deliveries of all kinds of 
coal have been much larger than for some time. Much of tho 
increased demand is owing to the anxiety of shippers to be well 
supplied in case the present dispute about the special rules should 
after all culminate in a general strike. 

At a meeting of miners’ delegates held in Glasgow, on Tucsday, 
the reports given in showed that the Unions are everywhere re- 
ceiving large accessions of new members, with the view of being 
propared for a strike should that be deemed necessary. In almost 
every district the men have declared that they will be satisfied 
with no compromise on the subject of the special rules, but that 
the whole expense and responsibility of propping the working 
places must be undertaken by the masters, The conference be- 
tween the employers and workmen's delegates to endeavour to 
settle this dispute will take place in Glasgow on Monday next, 

The leaders of the Central Miners’ Union are very much dis- 
pleased on account of some of the men in Ayrshire having taken 
some cepaante action in the way of approving special rules drawn 
up at the instance of the employers, Hard names are hurled at 
them in showers, and Mr, Alexander Macdonald has gone the 
length of saying that the men who are responsible for this action 
should be “loathed and despised.” The head and front of the 
Ayrshire miners’ offending appears to be that they have agreed to 
the system that has been . force hitherto, of the workmen prop- 
ping and being responsible for their own working places, The 
district of East and Mid-Lothian is also rent by divisions, the men 
in the latter county being desirous of forming a distinct Union of 
their own, while those of the former are strong in their adhesion 
to the National Association, 

Tho strike among the goods guards employed on the North 
Lritish Railway between Edinburgh and Portobello still con- 
tinues. Their places have been temporarily supplied, but the 
appear to be hopeful that the company may at length be ledacel 
to grant the increase of wages for which they struck. 

A dispute has taken place in a number of the shipbuilding yards 
on theClyde, on account of the employors having found it necessary 
to mace up the workmen's wages only to Wednesday night in 
place of Lang oan night as hitherto. The change, as alleged by 
the masters, has been rendered necessary in consequence of the 
men getting the whole of Saturday as a holiday, instead of the half 
as formerly, there not being for that reason sufficient time to get 
the accounts made up between Thursday and the time of paying 
the wages. A number of the men came out on strike last week, 
but have now returned to work on the understanding that if ina 
fortnight the old custom is not returned to, those who object to 
the change will leave their employment. 

Notwithstanding the unfavourable state of the iron markets, 
the shipbuildersof the Clyde were well employed during the month 
of May, and the large number of orders on hand promise acon- 
tinuance of brisk trade for some time to come, If we take the 
tonnage launched during the month as compared with that in 
May, 1872, there is indeed a slight falling off this year, but com- 
paring the five months of the present with those of the past year 
there is an increase of tonnage in favour of the present period of 
no less than 26,500, It is noticeable that the tonnage of the vessels 
built is now much larger than in past times, 

As to the shipping trade the arrivals in the month of May 
exceeded by 14,000 tons, and the sailings by 17,000, those of the 
corresponding month of 1872, There is, however, a slight decrease 
in the five months’ comparison. 

The “Duke of Argyle,” 3000 tons, the first of a fleet of fine 
steamships being built on the Clyde for the Eastern Steamship 
Company of London, has deposited on her maiden voyage, and the 
socond, named the ‘‘ Duke of Sutherland,” is almost finished, 


THE CLEVELAND DISTRICT, 
(From our own Correspondent.) 
Tuk CLEVELAND IRON TRADE: Prices falling and works stopped : 





The veturns — THE COAL AND COKE TRADES — THE CoATHAM 
BLAST FURNACES ~ STOCKTON Bripag —THe CLEVELAND MINERS 
AND Mr. PLIMsouL 


Tie tide of good trade has most certainly turned and business 
will be much worse before it is better, At the weekly iron mar- 
ket at Middlesbrough on Tuesday there was a thin attendance. 
Many brokers declared that it was no use coming on 'Change as 
there was nothing doing, everybody was waiting. The simple 
truth is that orders are scarce and prices are declining. As usual 
makers are naturally adhering to the list rates as long as possible, 
but it is well known in the trade that No, 3 Cleveland pig is 
bought at about 112s, 6d, per ton, and the other qualities at pro- 
portionate prices, The Cleveland Ironmasters’ Association returns 
for the month of May will be read with interest. For months past 
those returns have shown an enormous total make, constantly on 
the increase, decrease stocks, and increased shipments, The state 
of things has changed for the worse, It appears that there are 135 
blast furnaces, 127 of which are in operation. Nofewer than eighteen 
blast furnaces are being built, the most of which, as will be seen 
from the following list, are in the Middlesbrough district : -The 
Lackenby Iron Co, are building one new furnace; Bolckow, 
Vaughan, and Co, are building one new furnace at Eston; W. 
Whitwell and Co, are building two new furnaces ; The Consett 
Iron Co, are building one new eunse ; Rosedale and Ferry Hill 
Iron Co, are building two new furnaces; Downey and Co, are 
building two new furnaces at Coatham Ironworks; Robson, May- 
nard, and Co, are building two new furnaces at the Redcar Iron- 
works, Coatham ; 'T. Richardson and Co. are building three new 
furnaces at West Hartlepool ; Hopkins, Gilkes, and Co,, Limited, 
are building two new furnaces; Bell Brothers are building two 
new furnaces at Port Clarence; Thomas Vaughan and Co, are 
building two new furnaces at South Bank. The make of pig iron 
is shown as follows ; 


Tons, 
Month ending May Sist, 1873 .. oe 08 ee 168,285 
Month ending May Slat, 1872... .. .« oe 168,705 
Month ending April 30th, 1873 165,007 
Decrease upon May, 1872... «. 10,560 
Decrease upon April, 1873... 6,772 


Shipments of Pig Iron Foreign from Port of Middlesbrough, 
Month ending May Slat, IS78.. 6. 6. oe ee ee 80,391 





Corrosponding month last your ee ce oe ++ 84,568 
Decrease 3 .. 2s ce oe 00 oe ce os 4,172 

Shipments Coastwise of Pig Iron from Port of Middlesbrough. 
Month ending May Sist, 1878... 0 6. ce ee ee oe ee) NT 
Vorresponding month last year 18,120 
Decroase.. .. eo ee 6,880 


Makers’ Stocks. 
April 80th, 18/3 oui ae act on oo 6k OR 


May Set, 1875) = wg ae oe oe oe we vie? 28,016 
Increase upon April, 1873 ° 1,34 


With the make diminished and stocks increasing it is not sur- 
prising that prices are declining. 

In the monufactured iron trade the prospects are very gloomy. 
It is roughly calculated that by the suspension of works at the 
North Yorkshire Iron Works, South Stockton, the Britannia Iron 
Works, Middlesbrough, and the irregular working at other 
places, about 5000 men are thrown idle, ‘I'rade in several branches 
is dull, I hear that continental firms who have bought iron in 
Cleveland, which is not yet delivered, are telegraphing, offering it 
wt a less rate, so that the may save the cost of shipment, and 
—_ = avoid having i thrown on their hands in a falling 
market, 

The stoppage of work in Middlesbrough is looked upon as a most 
serious matter, as the town is entirely depending upon the iron 
trade, But it is just what was qupoeted by those who watch 


events closely. Several men whose opinions on the iron trade are 
always worth listening to, predicted some time ago that early in 
this year prices would fall considerably. 

though there is scarcely any demand for iron, the price of coal 
and coke continues good, Of course the consumption of fuel will 
not be much reduced until several other works either close entirely 
for a time or partially stand. It is hoped that other works may 
not find it neces: to close, and that orders will come to hand at 
such prices as will enable them to carry on operations at a fair 
I am afraid that this desirable state of things will not be 


profit. 

realised generally. For a long time buyers have been peamasing 
from hand to mouth, and now that they see within their grasp 
what they have long been exy —the decline of prices—-they 





will willingly go without iron altogether for a short while, so that 
they may “bear” the market and bring about a state of things which 
many people who know little of the subject are content to call “an 
equalisation of prices and a reduction in the labour market which 
is far too high.” Some people display especial pleasure at the 
idea of the reductions in the labour market. It is just possible 
that the crisis in the North of England iron trade may not result 
in a reduction of wages, It is not the high wages which have made 
the high prices, but the high prices which have made the high 
wages, 

There is nothing requiring particular mention in the ship- 
building and engineering trades on the Northern rivers at present, 
Orders are scarcer. 

During the week the Coatham blast furnaces of Messrs. Downey 
and Co., at Redcar, have been ** tapped ” for the first time. Those 
furnaces, which are 85ft, high from hearth to platform, are con- 
veniently situated by the side of the Darlington Railway, and close 
to sea at the mouth of the Tees, The engines twovertical blowing 


engines 7 Messrs, Cochrane, Grove, and Co,, Ormesby Jron- 
works, Mic dlesbrough, are very massive, having cylinders Min, 
diameter, Everything connected with the works is of the best 


possible description, and the whole of the work has been person- 
ally superintended by Mr, Downey himself, who is an engineer of 
great experience, ! 

At the meeting of the Tees Conservancy Commissioners at 
Stockton, on Monday, the engineer, Mr. John Fowler, reported 
that the Stockton Bridge was a great obstruction. I understand 
that influential parties are anxious to see the old bridge removed 
and a swing brid © substituted for it, so that the navigation of the 
river above Stockton may be extended. 

I notice that the Cleveland miners, whose wages dispute has 
been referred to Mr. Rupert Kettle, of Welrechampeen, have 
— to give the sum of £300 to Mr, Plimsoll in aid of his 
defence, 


THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


GENERAL REMARKS ON THE State or Trape— THe AMERICAN 
MANUFACTURERS’ PROGRESS PROFITS OF STEEL MANUFACTURERS 
DEMAND FOR RAILS—INQUIRY FOR BOILER PLATES, FOR BUF- 
FERS, AND OTHER RAILWAY REQUISITES—-ARMOUR PLATES COKE 

AND COAL, 

Some of the smaller and likewise a few of the more actively 
employed works resumed work after the holidays on Thursday 
morning last, but the great establishments, the Atlas and Cyclops, 
for instance- only recommenced operations on Monday, and did 
not get throughly in full swing until Tuesday morning. There 
seems to be a little but nota very remarkable accumulation of orders 
during the few days’ cessation from work ; these are acceptable to 
to some few firms, but as a rule those houses having most producing 
powers are by no means desirous of having their color books further 
filled up. This, I may remark, is especially the case with several 
leading steel manufacturing firms, A little uneasiness is beginning 
to be felt at the great strides that American manufacturers are 
making in the production of steel and finished iron, and it is 
felt that if our makers are really determined to hold their American 
connection together they must do so by reducing prices. This, in 
some cases they can very well afford to do, as profits in one or two 
departments of the steel trade are by no means small, The rail 
mills are still as busy as at any preceeding time on Russian, 
German, American, and Indian account, together with some few 
minor commissions from the larger colonies, There is an excellent 
demand for boiler plates, the Atlas Park Gate and other mills in the 
district being fully occupied, 

Theiaquiry for buffers, springs, axles, and tires, is well sustained; 
fair lots going to Belgium, a Germany, Egypt, and elsewhere. 
These branches of trade give employment to a large number of 
hands, and are not now in a less encouraging condition than here- 
tofore. Inthe armour plate mills as many plates, turrets and other 
like *‘ fittings,” are being turned out as Past as the furnaces will 
heat and the machinery deal with them, the inquiry being good. 
The gun foundries are busy, and a steady trade is doing in pistons, 
cranks and other marine engineering requisites, Other industries 
are not quotably altered, coke is in fair supply, as also is coal, but 
neither are much lower in price, Two or three local disputes 
exist, 





— — 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THe CARDIFF AND SWANSEA NEW COAL COMPANY—RHONNDA AND 
VAL or NEATH CoaL: New project on the carpet : Coalowners 
and colliers : Testimonials to masters and managera—LAUNCH 
OF A NEW STEAMER AT Carnpirr~ IRon corraGes: Character 
of the ivon trade; Business at the principal works—TINPLATE 
TRADE—Pia: Imports of foreign vres—CALCINING ORE-—CwM- 
BRAN Works —LONDON AND SouTH WALES Coal CoMPANyY 
LLANTRISSAINT COLLIERIES — THE ABERDARE NIGHTMEN — 
PROSPECTS OF TRADE AT SWANSEA, 


THE ease with which the Cardiff and Swansea Smokeless Steam 
Coal Company has been floated, showe conclusively the special in- 
terest with which capitalists regard the Welsh onl field. The 
Rhondda coal is now well known, and ample supplies of this valu- 
able coal can be obtained from the Pentre by sinking to the lower 
measures, Vale of Neath coal speculations, on the whole, have 
not been brilliant ones, but with such a capital as the new com- 
pany possess, a great deal may be done at Resolven, I am in- 
formed, on excellent authority, that another project will soon be 
brought before the, public, Newport has had its speculation, 
Cardiff and Swansea theirs; the next will concern the Forest of 
Dean, where we have two requisites for success—one, good coal, 
and, second, even superior to the other companies, namely, ship- 
ping facilities, 

‘Lhe coal trade shows no sign of flagging. I have visited near) 

' the whole of the district within the last week or two, and in all 
the valleys the same large yield and greatness of coal traffic were 
to be seen, The ironwork collieries are doing well, but in some 
there is occasionally a hitch with the mon, Thus, when a new 
vein is struck there is always extreme difficulty how to fix the 
»rice, the colliors aiming to represent the work as non-paying, and 
n one special case that came under my notice working rs in- 
differently in order to get a higher price per ton, This is a little 
insight into collier strategy, for once the price is fixed then the 
yield of coal would be quickly increased. 

The colliers now throughout the district are working at the 
advance of 10 per cent, 

I must note a growing improvement in the relations between 
masters and men in many parts of the district, Thus the Liynvi 
workmen are about to honour their late manager with a testimonial, 
and last week Mr, Davey, the manager at Briton Ferry, was 
similarly complimented, 

A fine steamer was launched at Cardiff this week from Hill and 
Sons’ yard. Her name is the Gathorne, engines by Scott and Co, 
of the Greenock Foundry, Extreme le: of vessel 250ft., by 





measurement 243ft,, beam 20ft,, depth of hold 17ft, 5in, Dead 


1300 tons, bunkers 300, By measurement 
the vessel can 1750 tons cargo. There are three large hatch- 
ways with a powerful steam winch, Walker's patent, to each. Her 
engines are compound, 110-horse power, and sbe will have two 
high pressure boilers of 120-horse power, and four furnaces with a 
heating surface of 2100ft. The average speed will be from 8 to 9 
knots, consumption of coal 8 to 9 tons in 24 hours, The vessel 
is constructed of iron, 

The great necessity for cottages in the neighbourhood of new 
collieries, such as Nixon’s and the Merthyr Vale, has suggested the 
building of iron ones for at least yen ped use, ogg the 
exorbitant price now demanded by skilled workmen, the idea is 
not a bad one, 

The iron trade is P ing well, and rail orders for Russia, 
Sweden, and the United States keep the mills in full work, The 
Landore Works, Swansea, continue their large exports of rails to 
Cronstadt, Rhymney sent off 2000 tons to Libau and elsewhere 
during the week, Ebbw Vale 1000 tons to Genoa, Dowlais Com- 
»any 760 to New York, and Cyfarthfa an important bar order to 
Geastentinente. In tin-plates there is very little doing, makers 
preferring to stock rather than se!l at reduced prices. Pig is in 
good demand, and the imports of iron ore from Bilbao and other 
quarters continue large. During last month the total imports of 
ore into one port alone, that of Cardiff, amounted to 38,123 tons. 
I note that in the neighbourhood of large ironworks the custom of 
calcining the ores in large heaps is progressing. A strike occurred 
at Cwmbran Ironworks last week, but the cause was most insig- 
nificant, 

The London and South Wales Coal Company have purchased 
the Black Vein Colliery, Risca, of Mr. Rhodes, and operations 
have begun nape: New pits will be sunk forthwith, anda 
screen and other appliances are being placed at the colliery. 

The strike is over at the Llantrissaint Collieries, work being 
resumed on Monday at the old terms, but with the decision, that 
if no arrangement is made by Saturday, then the question is to 
be referred to the Executive Committee of the Miners’ Association. 
The adjourned meetings of the Aberdare night men was held 
this week, when Mr, Henry Thomas detailed the result of a con- 
ference he had with Messrs. Nixon, Elliott, and others in London, 
and their resolution to oppose the demand of the men to the 
utmost. At the close of the meeting it was resolved that the 
demand of six hours’ pay for five turns’ work be referred to the 
Miners’ Committee. 

Three hundred thousand pounds sterling are to be expended in 
Swansea for giving increased dock facilities, The town autho- 
rities are supporting the effort of the London and North- 
Western to get into thorough connection with Swansea, This, of 
course, will be in opposition to the Great Western Railway Com- 
pany; but from personal interviews with leading merchants at 
Swansea I glean that the latter company are not thought to be 
working well for the interests of the place, 
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LITHRATURE. 


The Water Supply of Bombay. By Major Tutocu, Royal 
Engineers, W. J. Johnson, London, 1873. 

Tus book is a report submitted to the Bench of Justices 

of Bombay by their executive engineer, and not only con- 

tains recommendations for the increase of the present water 


supply of the city on plans proposed by the author himself, 
but goes as well, with great detail, into the consideration of 
all other schemes which appear possible, some of which have 
been proposed by others, and some are entirely novel. Fur- 
thermore, we have presented to us the history of the present 
water supply of the city, from the time of the first alarm 
in the year 1845 down to the present day. In fact, the 
subject appears to be handled with a completeness which 
can become more entire only when wey questions of 
some magnitude shall have been solved. For instance, the 
advantages of some of the schemes recommended by Major 
Tulloch depend in a P= degree on the question, whether 
or not the trap-rock which prevails in Bombay and its 
neighbourhood would be impervious to water to a great 
extent when submitted to pressure, either through the 
want of porosity or the absence of fissures. On this subject 
there is an appendix added to the volume by Mr. Bland- 
ford, the Deputy Superintendent of the Geological Survey 
of India, which, although on the whole unfavourable to 
the idea of reversed syphons in the trap, is still couched 
in such general language as not only to show the want of 
trustworthy data on this — but also to encourage the 
hope that the Bench will sanction an experiment on the 
eukiot proposed by Major Tulloch. 

The first and longest chapter of this report is devoted to 
the history of the ) wat en water supply. It appears that 
in the month of June, 1845, the Government of Bombay, 
being alarmed at the deficiency of water, first appointed a 
committee to report on the state of the wells in the island 
and on the quality and quantity of water in them. The 
demand for water must indeed have been urgent, for the 
committee sent in their report on the very next day after 
their appointment. The chief engineer of the time was 
also requested to report on the best means of supplying the 
deficiency, but before he could prepare a scheme we hear 
of a memorandum on the subject handed in by Mr. Rivett, 
of the Civil Service, who must be taken to have been purely 
a volunteer in rendering this service. Among many 
schemes which were put forward about this time, perhaps 
Mr. Rivett’s was, for the existing state of things, the most 
thorough and efficacious. This gentleman proposed that a 
large reservoir should be made on the eg called 
Trombay, or the Neat’s Tongue, capable of holding 
200 million gallons, which was considered to be a supply 
for three years, it being thought necessary to impound this 
quantity on account of the occasional failure of the South- 
West monsoon, the bearer of all the water of the district. 
Of this plan Major Tulloch says :—-“ Since Mr, Rivett’s 
day the inhabitants have multiplied to such an extent that 
the supply from any reservoir in Trombay would hardly 
suffice the town for more than a week.” This and other 
plans were in turn passed over, and it was not until the 
year 1850 that the idea was first conceived by Captain 
Crawford, and worked out and submitted in a report by 
Lieut. de Lisle, in 1851, of obtaining water from the island 
of Salsette, lying to the north of Bombay. This was to be 
effected by placing dams across the stream which at that 
time flowed southward from the village of Vehar, then 
existing, into the channel dividing Salsette from Bombay. 
It was this idea which, with some modifications, was after- 
wards carried out under Mr, Conybeare, successor to Cap- 
tain Crawford, and produced the existing Vehar Lake, the 
source of all the best water consumed in Bombay at the 
present day. It covers an area of 1400 acres, and pos- 
sesses a gathering ground of about 2550 acres, exclusive of 
its own surface. In Major Tulloch’s words : “ The supply 
may be taken at about 8,000,000 gallons a-day, or at the 
rate of nearly ten gallons per diem per head. The level of 
the surface of the water when the lake is full—i.e., the 
level of the top of the waste weir—is 262°50 on Town-Hall 
datum, and the average depth to which the surface sinks 
— is about 11}ft., or down to 251:00. The surface 

mas sunk as little as 9ft., as in 1863,and as much as 1 2ft. 

9in., as in 1867. Last year (1871) there was a failure of 
the monsoon, and the consequence was that the level of 
the water fell in December to 24850 on datum, 6ft. 
lower than it has ever been in that month, The arrange- 
ments for drawing off the water admits of this being done 
down toa depth of 59ft., or to 203°50 on datum. The 
total quantity of water contained between the level of the 
surface when full, and the lowest level at which the water 
can be drawn off, may be taken in round numbers at 
10,650,000,000 gallons, and as about 300,000,000 are used 
in the year, the quantity that would remain for use in the 
lake, supposing a failure of the monsoon, would at the pre- 
sent rate of delivery, and allowing for evaporation, soak- 
age, &e., be equivalent to about a two years’ supply.” 

The dams necessary for the maintenance of the lake are 
o- > — and are composed of earth with puddle 
walls, the supply pi ing through the principal dam 
and being laid. in puddle, pant whan it ma the central 
puddle wall, when masonry is used. Though this pipe is 
4lin. in diameter in its passage through the mt it is 
immediately afterwards reduced to a 32in. main, one far 
too small togivea properand uniform pressure throughout the 
city, and necessitating over large districts the adoption of the 
intermittent system, with all its attendant evils, Such, then, 
are the works on which the city of Bombay, with its 650,000 
or more, inhabitants, depends for water. Much stress is laic 
on their insufficiency by Major Tulloch, and deservedly so, 
It is extremely probable that if a leak were to occur in the 
pipe in its through the dam, the force of the cur- 
rent would rapidly destroy the whole structure. This 
contingency may occur any day, and must occur sooner or 
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a tendency to fall. Such being the case, unless the calcu- 
lations of average rainfall include the considerations of the 
failure of the monsoon in an accurate degree, which does 
not appear likely, it is not easy to see how the lake, after 
one failure of the monsoon, will very rapidly recover 
the condition of holding a three years’ supply —a 

int considered to be necessary by those who have 
Pad todo withthisquestion. To these considerations may be 
added that of the increasing impurity of the Vehar water, 
which seems to be an established fact, though the water is 
still very good, This deterioration is considered to be 
owing to the growth of low forms of vegetable life, of the 
protococcus class, one of the confervoid algw, which, in 
shape of minute spores, not only float upon the surface, 
but are diffused through the body of the water to a 
considerable depth. Though this growth appears on the 
whole to be steadily on the increase, it is subject to an 
annual inequality of an extraordinary kind, for the 
moment the monsoon sets in it om even before any 
considerable quantity of rain has fallen ; so that in the 
month of August Major Tulloch had great difficulty in 
procuring a few — of the spores for representa- 
tion. It may be the case that reservoirs in India can only 
be kept in proper order by occasionally emptying them ; 
but this cannot be done in the instance of the Vehar Lake, 
until Bombay has another source on which to subsist 
during the suspension of its present supply Under these 
circumstances it is no great matter of wonder that the 
Bombay public should be dissatisfied with the existing 
state of their waterworks, which, though open to the charge 
of insufficiency, are still more remarkable for their inse- 
curity. The question of the extension of the waterworks 
has existed since the year 1868, when Mr, Russel Aitken, 
the executive engineer to the municipality, was instructed 
to submit a report on the subject. He accordingly worked 
out the details of four separate schemes. Three of these 
were ultimately rejected for the reasons of insufficiency or 
expense, The remaining scheme, known under the name 
of the Kennery scheme, was Ym to make a reservoir 
by impounding the waters of the Tassoo, which flows 
northward, in the valley of Kennery, in Salsette. This 
plan has been condemned as not giving “ results commen- 
surate with the outlay” it would involve, and as being a 
“mere patch upon Vehar.” These verdicts do not appear 
very just when we consider that this scheme was to give 
thirteen gallons per head per diem, for an outlay of 414 
lakhs of rupees, whereas a project put forward by Major 
Tulloch, and called the Tausa project, will give the same 
quantity of water, with some ~ other advantages it is 
true, for the sum of 87 lakhs, and the Vehar Lake gives 
ten gallons for an outlay of 654 lakhs. Moreover the 
communication from the Kennery reservoir, whether 
it take the form of conduit or pipe, must pass 
probably at a point due west of Haale, along the 
natural ridge which bounds the Vehar Lake, and at some 
feet above the level of that reservoir when full, so that at 
a cost of a sluice the Kennery water can be employed to 
maintain the level of the Vehar Lake at a height consistent 
with filtering that water after the failure of the monsoon 
(p. 27 note). This project, however, notwithstanding its 
condemnation, was revived, and a committee appointed by 
the bench, recommended that an accurate contoured survey 
of the valley should be made, and in the meantime that 
Major Tulloch should report on any other site more 
favourable, and accordingly we are presented with the 
present volume. Having thus given us the history of the 
water question in the first chapter of his report, Major 
Tulloch then devotes a chapter to the general survey of 
the country round Bombay. This is a capital example of 
the way in which such a survey should be conducted, and 
illustrates the principles which should be borne in mind in 
selecting sites for reservoirs. One of these principles is 
the advantage which a high level conduit possesses over a 
main, where it is possible to construct the former; and 
this advantage Major Tulloch shows to be very great in 
the neighbourhood of Bombay. This question of conduits 
leads immediately to that of rock syphons, which, it is 
thought might be used to convey the water where de- 
pressions occur in the line of hills along which it is proposed 
to construct conduits. As has been remarked above, Mr. 
Blandford in his report on the question throws doubt on 
the expediency of ‘attempting rock syphous, hinting that 
there would be no means off estimating the expenses of 
yumping out the water met with in their construction. 
Supposing it proved that rock syphons were easily made 
and answered well, deductions would have to be made 
from most of Major Tulloch’s estimates, which suppose 
pipe syphons or aqueducts in cases of passing valleys and 
the like. 

Another principle strongly insisted upon by the author 
is the employment of masonry dams, such as have been 
for some time used in Spain and France, in lieu of earthen 
dams, which are usual in England, On this point we are 
told that many of the deep reservoirs in England are never 
filled to the level originally proposed, but are kept as much 
as 20ft. and 30ft. below the level, and a doubt is thrown 
out whether there exist three dams in England that could 
hold water to the depth of a 100ft. or even 90ft. without 
danger of failure. On the other hand the French have 
constructed a dam 164ft. high, holding water up to the top 
safely, and possessing at the same time a remarkably small 
sectional area. After considering these questions of 
conduits versus iron pi and masonry ns versus 
earthen dams, Major Pilioch gives details of such places 
as appeared, from a general review, suitable for adoption. 
These details consist of contoured maps of the valleys and 


lakes, tables of contents of the latter between various levels, | 


longitudinal and cross sections, of the dams required, lon- 
gitudinal sections of the lines of pipes or conduits, and 
estimates of supply and cost; they abe comprise plans of 

8 and service reservoirs as may be neces- 


sary. All these details are in the highest degree interest- 


later in the natural course of events, and Bombay may be | ing, and contain some novelties, One plan is to collect 


left entirely without water. Moreover, ever since the 
adoption of the present system of distribution, the waste 
weir has not come into operation, so that all the water 


water in a gathering ground which lies too low to send it 
directly into Bombay at a sufficient rate ; but this water 
might at one point of its course be raised 100ft. by utilising 





the fall of water to be impounded in another valley. It is 
not intended here to enter upon a discussion of the merits 
of the particular schemes—some of which are on a very 
large scale—put forward. These after all must depend on 
the solution of questions which the bench of justices can 
best decide, and not a little on the popularity of the water 
question in Bombay. The general recommendations, how- 
ever, are certainly worthy of attention. It is insisted on 
that the wants of the future should be borne in mind, and 
that the plan adopted should be capable of extension. 
This consideration would greatly affect the selection of 
valleys, and the selections of dams, which should be of 
masonry and of such a section at first as to allow of their 
being raised at a future day. It is recommended that 
conduits should be adopted instead of iron pipes where 
possible, and that experiments should be instituted to test 
the efficacy of rock syphons, and the temperature of water 
in a main exposed to the sun. Should it turn out that the 
temperature of water in pipes so exposed is not materially 
affected, it is recommended that all pipes hereinafter laid 
for the supply of Bombay—it is presumed that distributing 
mains are not included—should be placed on standards 
above ground, ‘This last recommendation has reference to 
the corrosion of iron pipes when placed underground in 
Bombay, which owing to the impregnation of the soil 
with salts is immense. On this subject it may be re- 
marked that Major Tulloch does not enter upon the merits 
of the various plans in existence for coating pipes intended 
to be placed underground. His opinion of Dr. Smith's 
patent coating would have been vaabia, At the end of 
the volume there are variousappendices on kindred subjects. 
Perhaps the most interesting of these is that by Dr. 
Blaney, who from having personally known Bombay in 
times before mortuary returns were established, is able to 
give a very graphic description of the state of the city in 
those “pre-historic times.” Dr. Blaney is strongly in 
favour of introducing anacharis alsinastrum into the Vehar 
Lake, with a view of purifying the water in seasons of 
deficient rainfall from the vegetable growth noticed above, 
which, as has been seen, diffuses itself through the water to 
some depth and does not separate from it by gravitation. 
The London water companies are opposed to the use of 
anacharis, and Dr, Frankland, whose opinion was taken, 
thinks that this weed would itself, in the decay of its older 
portions, become a nuisance; in fact, that the balance of 
effect would be on the side of pollution rather than on that 
of purification. Though this may be open to question, Dr. 
Frankland is right when he reminds the public that the 
introduction of anacharis into India should be a matter 
for grave consideration, It is well known how impossible 
it would be to eradicate it when once established, if its 
growth in India were to proceed as rapidly as it does else- 
where. 

The whole report is a model of its kind, and contains 
abundance of illustrations. But two mistakes of minor 
importance, and easily corrected, will be found in the 
whole book. 





The Bovill Patent; A Collection of the Summings-up and J udg- 
ments in the Litigations under the Patent of June Sth, 1849, 
granted to the late G. H. Bovill, for Improvements in the 
Manufacture of Flour. With an Introduction and some 
Observations, by W. W. Wynne, Attorney-at-Law. London: 
Stevens and Hayes, 1873. 


One of the most notorious, perhaps the most litigated, of 
patents, was that of the late Mr. G. H. Bovill, the engineer, 
and it is estimated that £4000 (four thousand pounds) 
a word have been spent in discussing the words—‘ My 
invention relates only to sucking away the plenum of dusty 
air foreed through the stones forming a sentence in the 
specification. In fact, more than £60,000 have been spent 
in litigating the patent of the brothers of the present Chief 
Justice of that name. It has been taken at different times 
before at least six different tribunals. During the pro- 
gress of some of these trials we gave pretty full accounts of 
the state of the case; one article, especially, illustrated by 
diagrams, will be found in our number for June 21st, 1867, 
and it probably went to the bottom of the very simple 
— involved. In spite of its simplicity, however, 

vere can be no doubt that the judges were completely 
puzzled by this case; and it affords further evidence of what 
we have often maintained, namely, that scientific men should 
not be put into the witness-box, but should appear as 
assessors on the bench, or as special jucymen in the jury- 
box. It is somewhat difficult to comprehend what con- 
ception Lord Romilly, the then Master of the Rolls, formed 
of the invention, in the case of Bovill v. Goodier. The 
learned judge would seem to have actually confounded the 
“plenum” with the millstone case, and to have believed 
that they are one and the same thing. At least, such is 
the deduction one would naturally form from such passages 
in his judgment as :—‘‘The mode of drawing away the 
dusty air from the plenum;” “to drive the dusty air from 
the plenum;” “a blowin »yrocess which drives the dusty 
air from the plenum ;” “ the hot dusty air could be exhausted 
from the plenum;” “the invention of the plaintiff” 
“extends to the withdrawal, whether by expulsion or 
by exhaustion, of the dusty air from the millstone 
case ;” “ the plaintiff exhausts the plenum or removes 
the hot dusty air from the millstone case ;” “the defend- 
ant exhausts his plenum, or removes the hot dusty air 
from the millstone case ;’ and so on. While all the judges 
upheld the patent, each one gave different reasons for so 
doing. Some held that it was a combination of blowing 
and exhausting machinery in the manufacture of flour, 
others that such a combination could not be sustained ; 
one held that the invention was for a process, another that 
it was not for a process ; and there were, certainly, some 
strange conclusions drawn from the evidence. Very few 
judges have the moral courage to reverse the decision of 
another court. Mr. Bovill won, and, as we think, on a 
fairly sound plea, when contesting against Gorden the com- 
bination of the blowing with the exhaust fan. Straining 
this judgment to the application of a common exhaust fan 
to the millstone case, he got decision after decision in his 
favour, his case growing in strength with every verdict 
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like a huge snowball after every roll onward, until at last 
he managed to get several hundred thousand pounds out 
of the British millers. 

In almost all these lawsuits the millers were attacked by 
Mr. Bovill simply on account of their using a common ex- 
haust fan applied to the usual millstone casing. The suits 
were, no doubt, more sworum, complicated by a variety of 
different issues, for and against, such as the validity of the 
patent, but that was the main point. A very good com- 
mercial proof, so to say, that the millers had not the slightest 
notion that they were infringing, is the almost utter value- 
lessness, in a commercial sense, of the mere application of 
an exhaust fan to a millstone case. In nine instances out 
of ten it simply gets rid of the fine flour dust or stive that 
would otherwise float about the mill. 

The question was, therefore, in reality very simple— 
extremely simple in an engineering sense — and was 
only obscured by the mass of definitions, scientific and 
otherwise. It was, Did Mr. Bovill’s patent of 1849 cover 
the mere use of an exhaust fan when — to a millstone 
case? The question was really nothing in the world 
beyond that. Now one of the most extraordinary things 
in the matter is that a previous patent of this very same 
Mr. Bovill, taken out in 1846, or three years’ previously, 
and therefore long ago lapsed, shows this very thing ; and 
it shows this very thing in such a way that the inference 
is clear that in 1846 this very application of a simple fan to 
the millstone case was an old affair. The motive pipe of 
the exhaust fan is provided with a throttle valve, the meal- 
spout with a balance valve, and there is that now well- 
known “hat,” reaching from the central hole in the mill- 
stone case down to the top of the runner. More than this, 
in the very specification upon which this claim was based, 
allusion is express] e by Mr. Bovill to millstones 
“worked without wind in the ordi manner.” 

On the other hand there can be no doubt that the late 
Mr. Bovill had a fair claim to the monopoly of the combi- 
nation of a blowing fan to impel air between the stones 
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with an exhaust fan for 
“sucking away the plenum of 
dusty air forced through the 
stones by the first blowing 
fan.” . It is true that this pro- 
cess, patented long before by 
M. Cabanes, in hg had 
been abandoned years pre- 
viously. The fact is, that the 
miller soon found that such 
a ~ of fans was very waste- 
ful of power, and that the 
slightest acceleration in grind- 
ing was very dearly pur- 
chased. As a result, the com- 
bination of a blowing with 
an exhaust fan, really des- 
cribed in this specification, has 
been very little used in prac- 
tice. But Mr. Bovill, assert- 
ing that the furrows of an 
ordinary pair of millstones 
created a blast and acted as 
a blowing fan, maintained 
that, by applying to an ordinary millstone case a common 
exhaust fan, his combination of blast and exhaust was in- 
fringed, and assuming that a “ plenum” is created in this 
way, no doubt a common exhaust fan could be applied “ to 
sucking away the plenum of dusty air forced through the 
stones.” 

The author directs particular attention to the “ Papers 
and Correspondence as to Bovill’s Corn-Grinding - 
chinery,” ordered by the House of Commons to be printed, 
6th April, 1853 ; and in a careful epitome, he draws at- 
tention to them “as showing on their surface how the 
Admiralty was mystified and overreached.” These trials 
were used by Mr. Bovill as a powerful cheval de bataille in 
most of the subsequent litigations of the patent of 1849; 
but we here find a powerful exposure of their true history 
and results. Mr. Wynne’s work thus forms a valuable and 
handy epitome of the Bovill trials; and we commend it to 
the numerous persons, millers, and ‘others, who have been 
so long interested, for and against, the late Mr. G. H. 
Bovill’s patent. One great truth this book certainly does 
prove—the supreme necessity in this country for an im- 
proved mode of judging patent suits, 





PETHERICK AND ROCK’S PATENT SAFETY 
VALVES. 

THE accompanying engravings illustrate a very neat and inge- 
nious system of loading safety valves, just patented by Messrs. 
V. Petherick and J. W. Rock, of 24, Martin’s-lane, Cannon-street. 
The patentees claim the application of fluids instead of weights. 
Figs. 1 and 2 is a front elevation and section. The valve is kept 
down by a bent lever, the outer end of which rests on a piston- 
rod, the piston being forced upwards by a column of mercury 
which descends from a small above, as shown. This arrange- 
ment is very applicable to steamers, as, when pitching, the in- 
ertia of the mercury under the piston tends to keep the valve 
closed, instead of, as a dead weightdoes, allowing it to blow every 
time the hull descends from the crest of a wave. Figs, 3 and 4 


PETHERICK AND ROCK’S PATENT SAFETY VALVES. 
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show an arrangement for use at sea, the mercury cistern being 
hung like a pendulum, so that no amount of rolling will affect the 
lon Fig. 5 shows the weight as applied to a locomotive safety 
valve, the mercury being enclosed in an iron case, 

The whole arrangement appears to be very simple and practical. 
The amount of the load to ut on is of course a question of the 
area of the piston acted on S the mercury, as well as of the 
head available for pressure. 








SHEET Iron on Rartways.—The result of some experiments, 
says the American Artizan, in regard to the preservation of sheet 
iron used in railroad bridges have been published by the directory 


| of the Government railroads of the Netherlands. From thirty- 


two sheets half was cleaned by immersion for twenty-four hours 
in diluted hydraulic acid ; they were then neutralised with milk 
of lime, washed with hot water, and while warm dried and washed 
with oil. The other half was only cleaned mechanically by 
scratching and brushing. Four of each kind were then equally 
painted with red lead, with two kinds of a red paint of oxide of 
iron, and with coal tar. The plates were then exposed to the 
weather, and examinedJafter threeyears. The result was:—(1) That 
the red lead had kept perfectly on both kinds of plates, so that it 
was impossible to say if the chemical cleaning was of any use : 
(2) that one kind of iron oxide red paint had better results on the 
chemically treated plate than on the other ; in fact, a result equal 
to'that of the plate painted with red lead, while the other kind 
of iron oxide red gave not very good results on the plates when 
only scratched and brushed : (3) that the coal tar was considerably 


worse than {the paint, and had even entirely disap from 
those iron sheets which had not been treated chemically, but only 
cleaned by brushing. 


TRADE IN SHEFFIELD,The annual reports of the two leading 
Sheffield establishments have just been issued and will be con- 
sidered at the shareholders’ meetings next week. That of John 
Brown and Company (Limited) shows the profit on the years’ work- 
ing to be £131,009 Te. 1d., out of which an interim dividend of £3 
10s. per share was paid in December last, and £7 per share is now 


| recommended to be divided, making together 15 per cent. for the 


year. Itis mapoose to place £25,000 to the reserve fund, increas- 
ing it to 747 19s, 9d., and to carry forward to next year the 
balance of £2236 0s. 5d. The directors congratulate the share- 


holders on the favourable balance sheet, notwithstanding the large 
and sudden increase of wages, and in face of the enormous advance 
in the price of pig iron, coal, and other commodities. During the 

ear two blast furnaces have been completed, and new boilers 

ave been added, by means of which a considerable economy of fuel 
has been effected. A third blast furnace is in course of erection, 
the two now in use producing 400 tons per week. The expendi- 
ture by this company for making railway and shipping accommo- 
dation in Spain has been £39,374 13s. 4d., and the work has so far 
advanced that a regular supply of ore will shortly be commenced. 
The Aldwake Main and Carthouse Collieries, near to Rotherham, 
which produce about 7000 tons daily, have been bought for 
£142,500, and their output will shortly be increased. The 
directors say, theyjfeel strongly the value of this purchase, as 
they have thereby been able to keep their works in full — 
while many woe have suffered great losses from a deficient 
supply. In order to further secure to the Company profits on 
all the primary branches of manufacture, forty acres of land 
adjacent to the collieries have been taken, on which it is contem- 
plated to erect additional blast furnaces for producing Bessemer 
pig iron from the ore procured from the company’s Spanish mines. 
The profit made by Charles Cammell and Company (Limited): 
during the year is £84,000, making with the balance from last year 
£110,720 available for dividend. Out of this an interim dividend 
of £4 per was paid in December last, and £4 per share is now 
recommended to be Bom being at the rate of ten per cent for the 
year. £10,000 are added to the reserve’ fund, which will then 
represent £30,000, and 420,720 is taken forward to next year’s 
account, The company is well supplied with orders and a new 
plant has been erected at the Grimesthorpe Works during the 
year, which is capable of producing about 20,000 tons of steel 
annually on a new and ecenomical system. 
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LIGHTHOUSES FOR TRINITY SHOALS AND 
TIMBALIER, GULF OF MEXICO. 


On November 15th, 1871, the United States Treasury Depart- 
ment issued a circular to iron manufacturers, informing them that 
sealed proposals would be received at the office of the Lighthouse 
Board, until the 4th of January, 1872, for furnishing the material, 
apparatus, tools, and labour, of all kinds necessary to construct 
first order iron lighthouses for Trinity Shoals and Timbalier, Gulf 
of Mexico, in accordance with — and drawings which 
accompanied the circular. The , 
to furnish the glass for the lantern, the lenses, lamps and furni- 
ture, Upon receipt of the sealed proposals, the tender of the 
Architectural Ironworks, 
New York, was accepted, 
The a at once 
proceeded to the construc- 
tion of the lighthouses, 
one of which is now com- 
pleted, and the other is 
in process of completion. 
Both are alike, and the 
accompanying engraving 
illustrates that for the 
Trinity Shoals, 

The lighthouse is sup- 
ported upen nine wrought 
iron piles, eight of which 
are disposed at equal dis- 
tances around the ninth, 
from the axis of which the 
others measure each 20ft. 
The structure has thus an 
octagonal plan, each side ot 
the octagon measuring « 
little more than 15ft. din. 
The piles penetrate 15ft. 
into the shoal, each being 
furnished at its lower enu 
with a cast iron screw. 
The piles are held in posi- 
tion at the ground by 
adjustable chord links of 
wrought iron. Each pile 
is encased in a cast iron 
sleeve, and the heads ot 
the piles are fitted with 
cast iron sockets, prepared 
to receive the wrought 
iron radial and periphey 
ties cr struts. After the 
insertion and keying of 
these ties, the work is 
made perfectly rigid by 
a diagonal bracing of 
wrought iron rods, whose 
eyes attach to their re- 
spective lugs on the head 
sockets, and on the feet of 
thepilesleeves. The braces 
are “‘ set up” by wrought- 
iron turn-buckles. This 
part of the work completes 
the foundation series. 

Above the heads of the 
the piles, the superstruc- 
ture rises in the form of 
the frustrum of an octa- 
gonal pyramid, measuring, 
vertically, 93ft. from the 
axes of the pile head ties, 
to a horizontal plane, 
3jin. below the upper 
surface of the watch room 
floor, in which plane the 
axes of the inclined 
columns at their extreme 
upper ends measure 
4ft. 6Gin., horizontally, 
from the axis of the tower. 
At the base of the pyra- 
mid, the radius of the 
circumscribed circle is 
20ft., being the distance 
from the axis of the tower 
to the axes of the inclined 
columns. The inclination 
of the corner columns is, 
therefore, 12in. in 6ft., 
vertical measure. The six 
sections which comprise 
the frustrum of the py- 
ramid have their heights 
as follows:—The founda- 
tion series is 20ft. from 
under side of the lower 
collars of the piles to the 
axes of the horizontal ties 
at the pile heads, The first 
series above the founda- 
tion has a height of 15ft. 
from the axes of the pile 
head ties to the top of the 
floor of the dwelling or 
base of the second series. 
The second series has a 
height of 18ft. from the 
surface of the first floor of 
the dwelling to the under 
side of the cornice, frieze, 
and roof girders, The 
third series has a height 
of 18ft., measuring from 
the underside of roof gir- 
ders to the axes of the 
ties at the base of the 
fourth series. The fourth 
series has a height of 
15ft. Gin., measuring ver- 
tically between the axes 
of the horizontal ties, The 
fifth series has a height of 
14ft. The sixth series 
has a height of 12ft. Gin. from the axes of the horizontal ties at 
the base of this series to the top of the frustrum of the pyramid. 
The columns of the first series are of wrought iron, forged locas, 
The columns of the other series are of hollow cast iron, decreasing 
in diameter as they ascend with the successive series. They are 
connected together by cast iron sockets, which also form points of 
attachment for the horizontal ties and the diagonal tension 
braces. The braces are by tension bolts of wrought iron. 
The bracing of the foundation and first series consists of radial 
and 7 tension rods. The third, fourth, and fifth series 
are different! 0 Rages from the series below by a double es 
first, diagonally from heads to feet of each of adjacent 
columns; and, secondly, from heads to feet of alternate columns. 

The dwelling occupies the entire height of the second series, 
thereby preventing the employment of either double system used 
n the series above or below it, This second, or highest series, and 








ighthouse Board were themselves | 





the sixth series, have only periphery braces at the sides of the | 
pyramid. To prevent abrasion, the tension braces are firmly held 
at their intersections by wrought iron clamps. All the horizontal 
ties are of square iron except the chord links at the surface of the | 
shoal, which are round. The columns support the watch-room and 
lantern. The focal plane of the latter is 12ft. lin. above the upper 
surface of the watch-room floor, the floor being 3fin. above the 
top of the pyramid, making the total height of the focal plane (or 
central lamp flame) 125ft. 4jin. from the under side of the lower 
collar of piles, or the surface of the shoal. The lantern is mounted 
upon a parapet of boiler iron, through which a door leads from the 
watch-room out on to the gallery which surrounds the base of the 
parapet. The edge of this gallery is protected by a cast iron railing 
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or balustrade. The lantern is of sixteen sides, framed of cast and 
wrought iron and bronze, and glazed with thick French plate- 
glass, three panes in height, pt the sides of the lantern a 
ittle over 16ft. high. The roof of the lantern is of thick sheet 
copper, Pp: idal in form, and surmounted with a globe, venti- 
lator, and pinnacle. The dwelling is supported on the first series 
of columns. It is two storeys in height, built chiefly of iron, 
circular in plan, and containing in the second story a window for 
each room, and in the first story a door for each room, opening 
into the gallery around the outside. Each floor of this dwelling 
is divided into four rooms by radiating wooden partitions. A door 
in each partition will make all the rooms communicating, except 
in the case of the store and oil rooms. The ceilings of the 
dwelling and the sheathing of its wall inside are of beaded boards, 
tongued and grooved. rooms are skirted with neat wash- 
boards, and a suitable cornice moulding is provided at the ceiling. 





The exterior doorways of the dwelling are fitted with wooden sash- 
doors inside, and sliding storm-doors, of wrought iron, outside. 
Three of the rooms contain two water tanks each, furnished with 
suitable overflows and pipes for receiving rain-water from the roof 
gutters. The sides ned roof of the dwelling are formed of boiler 
iron, the joints of the plates composing the wall being covered 
with battens of wrought iron. From the circular plate which 
forms the centre of the first floor of the dwelling, a boiler iron 
cylinder rises which contains the spiral stairway, divided by five 
landings into six flights, ascending to the watch-room, from the 
floor of which the lantern gallery is gained by a short open flight 
of cast iron stairs. In ascending, the stairs wind to the right. 
The exterior lantern gallery is reached by a wrought iron ladder. 
A hand-rail of gaspipe is 
attached to the stair 
lning, and above the 
dwelling the stairs are 
lighted by a window at 
eachlanding. The cylinder 
is encircled by cast iron 
belts, furnished with 
sockets for the radial ties 
or struts. The dwelling, 
stairs, cylinder, and watch 
room are lined with wood, 
and the dwelling is floored 
and ceiled with the same 
material. From the shoal 
a wrought iron ladder 
ascends to a plate iron 
platform, which rests 
7 the horizontal ties 
of the pile heads. From 
this platform a second 
ladder or flight of stairs, 
guarded by a hand-rail on 
each side, leads up to a 
hatch opening in one of 
the floor plates of the 
balcony or gallery around 
the dwelling. On the side 
of the structure at which 
the ladders are placed, a 
windlass overhangs the 
water for hoisting up the 
lifeboat. 

The specifications re- 
quire that the iron for 
this building should be 
submitted to the following 
test :—Several bars should 
be selected indiscrimi- 
nately, and tested to 
ascertain that permanent 
set will not occur with 
less than 20,000 lb. per 
square inch of cross- 
section, From the bars 
thus tested a sufficient 
number of pieces should 
be cut of proper length 
to fit into the testing 
machine, and allow a 
space of 10in. in length 
to be turned to a parallel 
diameter of seven-eighths 
of aninch. These pieces 
should be capable of sup- 
porting, before breaking, 
from 45,000 Ib. to 50,000 1b. 
per square inch of sec- 
tion, measured upon the 
original area of the bar. 
Flat bars 2in. wide and 
tin. thick, round bars 
l}in. diameter, and plate 
iron jin. thick, should 
bend cold to a right angle 
without signs of fracture. 
Plate or angle iron should 
be capable of sustaining 
50,000 lb. per square inch 
of sectional area. 





PUMPING ENGINE 
AT THE VIENNA 
EXHIBITION, 

WirH this impression we 

publish a two page cut, 

containing an elevation 
and plan of the fine 
pumping engines put up 
to supply water to the 

Vienna Exhibition, by the 

Erste Briinner Engine 

Works Company. We 

have already referred to 

to this engine in more 
than one impression. 

The engine and boiler 
house is situated near 
the western extremity of 
the Great Machinery Hall. 
The depth of the well 
from which the pumps 
draw is about 24ft., and 
the height to which the 
water is delivered is over 
100ft, the tank being 
fixed at that elevation on 
a wrought iron structure, 
the framing of which is 
very similar to that of the 
lighthouse we illustrate in 
this page. The general 
features of the engines 
and pumps are so clearly 
shown, that little or no 
description is required. 
The cylinder is 24in. 
nearly in diameter, with a 
piston stroke of 3ft. 8}in. 


The pumps are 12iin, diameter, with the same stroke of course 
as the steam piston. The fly-wheel, placed between the engines 
is 16ft. 9in. in,diameter. These figures will show that the enginesare 
of considerable 
some piece of work, we can assure our readers. 


power, and they constitute a very fine and hand- 


The valve gear is a modification of the Corliss type, which will 


eeey understood by examining the sketch in the corner of page 
vo. 
caught by the trip or detent C, which is worked by the rocking shaft 
in connection with the eccentric. 
shut the valve, and against this spri 
works, 
the tripper E. 
to the ~ f 
sloping tail, and release the trip, when the valve immediately closes. 
The position of E iedetermined 


A is the valve rod, on which is fixed a projection or collar, 


A strong spring is used to 
the detent or trip C 
This trip has a lon; tail to it, over this hangs 
_ 4 it is obvious that the lower, that is the nearer 
tail, Eis, the sooner in the stroke will it eatch the 


either by the governor, oz, as in the 
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engine under notice, by a hand wheel and screw as shown. The 
gear works very quietly and satisfactorily, and appears to be a very 
good modification of the Corliss type. 

The general arrangement of engine and boiler is shown at page 
385. The construction of the boilers will be understood at a 
glance : each consists of a horizontal cylinder, 16ft. 8in. long, b 
about 3ft. in diameter, united to a vertical cylindrical "shell, 
4ft. 9in. in diameter, and about 6ft. Gin. high. Through the tubes 
fixed in this part of the boiler the products of combustion pass 
on their way tothe chimney. The grates are 5ft. long and 3ft. Gin. 
wide ; the pressure is about 70 1b. 

The engines are among the first, if not the very first, started in 
the Exhibition, and both the design and workmanship are very good 
specimens of engineering. 





THE MERSEY TUNNEL SCHEME. 


THIS important engineering work is progressing slowly but 
surely, can in the course of time Liverpool and Birkenhead 
will be connected by other means than the penny steambeat. 
The progress of the work thus far may be thus described: 
—A working shaft 36#ft. long and 8ft. wide has been sunk to 
the required depth of the tunnel. This shaft passed through 
x portion of an old quarry, but its lower half is cut in new 
red sandstone of a very hard description. The depth of the shaft 
keeps the crown of the heading, now being cut, about 80ft. below the 
Mersey high water level. The formation of the tunnel will allow 
of the junction being effected with the Birkenhead and Chester 
Railway. Already over 200ft. of the tunnel have been dug, two 
gangs of miners being constantly at work. The fresh water 
in the shaft accumulates at the rate of 5000 gallons per hour; and 
when the sub-river tunnel is completed the drainage will be 
effected by a drift way, with a slight fall from the middle of the 
river to the shafts on either side. The tunnel from the Birken- 
head station to the shaft near the Ferry will contain two lines of 
rails, but under the river there are to be two —- tunnels, with 
one line of railsin each. The advantage of this will be found in the 
better means of ventilation when the trafficin each tunnel tendsin the 
same direction, and further in the fact that there will bea greater 
space between the crown of the tunnel arch and the river’s bed 
than would otherwise be obtainable. Each of these tunnels will 
be a mile long, from shaft to shaft, and three-quarters of a mile 
actually under the river; they will be 15ft. high, and at an average 
depth of 30ft. below the river’s bed. The greatest depth of the 
river is about 67ft. at low water, and 95ft. at high water, and at no 
point of the tunnel will there be less than 20ft. of solid rock between 
it and the river’s bed. The engineers, Messrs. J. Brunlees and 
Mr. C. D. Fox, report no fault whatever in the projected course 
of the tunnel under the river, the rocky bed of which is bare 
for two-thirds of the length, and covered with clay and sand on 
the Liverpool side. In order to prevent the percolation of river 
water, the tunnel will be lined with Staffordshire blue bricks set 
in Portland cement ; and while the works are in progress strong 
pumping power will be kept up on both sides of the river. The 
gradients in the tunnels will 4 about one in forty Though the 
actual tunnelling under the river has not commenced, contracts 
are to be at once carried out by the Diamond Boring Machine 
Company, whereby a heading 9ft. high by 9ft. wide is to be 
driven under the river some 1300 yards within the next twelve 
months ; and both sub-river tunnels are to be completed and ready 
for traftic in about double that period. This bering apparatus is 
said to be excavating at least sixteen yards per week under the 
limestone on Clifton Downs, Bristol, and the absence of faults in 
the sandstone under the Mersey presents afavourable opportunity 
for the machine being efficiently worked. 


Rattway Routes To Inp1A.—Since our article on this subject 
was written we find that M. Vambéry asserts in the Al/gemeine 
Zeitung that the physical, financial, social, and political difficulties 
in the way of the execution of M. de Lesseps’ project of a Central 
Asian railway from Orenburg to Peshawur make the whole plan 
impracticable under present circumstances. 


THE Royal Commission on Military Education recommended 
that the inspection of musketry in the various military districts 
should be intrusted to officers on the Adjutant-General’s Staff in 
the respective districts. This recommendation has been carried 
into effect, and, like other staff officers of their rank, the officers 
discharging this duty are no longer supernumerary. 

VARNISH FOR LABELS,—Never varnish a label for acid bottles, 
but use paraffin instead. The only thing necessary is to brush the 
paraffin on as hot as possible, so as to get a thin, even coating. It 
looks as well as varnish, and stands a great deal better. It saves 
a good deal of trouble in sizing and varnishing, and five minutes 
after the bottle has been brushed it is ready for use. Instead of 
sealing the tops of bottles—sample bottles of bleaching powder, 
and for other purposes—it is very convenient to have a small 
porcelain dish with paraftin always ready, which can be placed 
upon a lamp, and, as soon as warm, dip the top of the bottle in it, 
which gives as good a sealing as ing-wax, or better, and causes 
very much less trouble.—American Artizan. 

UTILISING OLD Inon.—The Sacramento Record says :—‘‘ Itis well 
known that the more frequently old wrought iron is worked over 
the better it becomes, Acting upon this principle, all the axles 
with worn journals on the Central Pacific Rai are now sent 
to the shops in this city, and by a blow of the trip hammer the 
ends are cut off. These ends are thrown into the scrap pile and 
are worked over as needed. The amputated axle is now upset and 
the ends beaten out to a shape like a hollowed hand. Into this 
hoilow a fifty pound piece of fresh iron, at white heat, is welded 
and thoroughly worked upon the axle, which, being resturned in 
the lathe, is found to be superior in all respects to pletel 
new axles. Since this plan has been adopted over ten 
thousand journals have been thus treated. The rapidity and 
neatness of the process will repay a visit to the works to witness it.” 

WEIGHT OF RAILROAD IRON PER MILE.—A correspondent of the 
Baltimore Underwriter and Economist gives the following rule for 
calculating the weight of iron per mile of railroad track and the 
reason for it :-- Multiply pounds ~~ yard by 11 and devide by 7; 
the quotient is tons per mile. It is only a problem in simple 
fractions. In one mile of railway there are 1760 yards—3520 
yards lineal in the two tracks, Hence the pounds per yard 
multiplied by the number of yards gives the total weight in 
pounds, This total divided by the pounds in a ton, 2240, gives the 
weight in tons. But, multiplying pounds per yard by 3520, and 
dividing by 2240, is the same as multiplying by 11 and dividing 
by 7. That is, the fraction 3520—2240 reduced to its lowest terms 
(say by dividing both members by 32), is equal to 11—7. 

ACTION OF GLYCERINE UPON THE HYDRATE OF CHLORAL.— 
When chloral hydrate is heated with glycerine it is decomposed 
into chloroform and formic acid. It is supposed that chloral acts 
physiologically through both of these substances into which it 
separates, namely chloroform and formic acid. Byasson has suc- 
ceeded in exhibiting the direct decomposing power of glycerine in 
the following simple manner :—Chloral h: te was first dissolved 
in five times its weight of thick syrupy glycerine, then placed in a 
retort provided with a suitable receiver and hea‘ At 110 deg. 
Cent. a peculiar reaction began, and continued to about 230 deg.; 
at this temperature the glycerine becomes strongly coloured and 
thick, and the operation is, therefore, discontinued. The distil- 
late, which has condensed in the receiver, is liquid, and consists of 
two layers ;. the lower one is chloroform, while the upper contains 
formic acid, h lorie acid, formic-allyl-ether, and chloral 

drate, dissolved in water. The average quantity of chloroform 

mined was 31 per cent. of the total amount of chloral hydrate 
employed, Glycerine exerts a similar action upon oxalic acid dis- 
solved in alcohol, formic acid being produced, also a small quan- 
tity of formic-allyl-ether. 
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THE GREENWICH GYMNASIUM. 


In our impression for June 6th we called attention to a re- 
markable similarity between the roof of the Greenwich Gymnasium 
and that of the Market Hall, Derby, erected by Messrs. Handy- 
side and Co. In another page will be found a correction to this 
statement ; and we find, on referring to Messrs. Handyside, that 
they erected not the Market Hall roof, but the roof of the Drill 

at Derby. The following description of this roof may in- 
terest our readers. We extract it from Mr. Ewing Matheson’s 
treatise, ‘‘ Works in Iron :”—‘“‘ The construction of this building, 
as an example of an iron roof complete in itself and independent 
of the side walls, is somewhat peculiar. There are nine main ribs 
of wrought iron, placed at intervals of 15ft. These ribs are 2ft. 
deep, of an open triangulated girder section, the flanges each 
being formed of two Lirons3}in. by3sin.—the bottom flange having 
a plate 9in. wide besides—and the diagonals each of a flat bar 3in. 
by jin.. stiffened with two bars 2in. by jin., one riveted on each 
side, It will be seen from the engraving Fig. 1 that the ribs 


Fic. 1. 





twisting a chain tightly about the pile and tongue; a lever with 

rope attached was oe f for this purpose, the force being applied as 

the blow was delivered. Seventy-five piles were driven in this 

way to a mean depth of 15}ft.; by experience 6in. more depth has 

been attained, which is about the maximum penetration in this 

ng of material, and this can only be done with the best of sound, 
» Spruce. 

A brief discussion followed, after which a paper on “ Rail 
Economy,” by C. P. Sandberg, C.E., of London, England, in reply 
to the discussion had upon a former paper of his on the same sub- 
ject, was read. 

In that discussion it had been remarked under the head of 
‘* traffic capacity,” that the weight on locomotive driving wheels, 
stated therein, differed from American practice ; that ov the Phil- 
adelphia and Reading Railroad four tons on drivers were not ex- 
ceeded for a 641b. rail, and that on the Erie Railway 5} tons 
had been found too much for a 701b. rail. 

Mr. Sandberg herein replied that it would be interesting to 
know what weight the rail and the {rail-joint would carry in the 
two instances mentioned. Six and a-quarter tons on drivers on a 

60 Ib. rail, as stated in the table and considered ex- 
cessive, might not be stated : the table showed that 
the 60 lb. rail of standard section, with fish-plates, 
would carry fourteen tons in the middle between 
3ft. bearings, and 9} tons at the joint between 2ft. 
bearings. According to the table, the maximum 
load on drivers on standard sections was one-third 
what the rail in the middle would carry, and two- 
thirds of what the rail-joint would sustain. In 
order to obtain the full value of the material, the 
joint ought to be as stiff as the middle of the rail. 
For this it is best to use the fish-plate as thick as 
will not interfere with the tire flange ; the angle 
should be as small as will permit an easy rolling of 
the rail. This angle is ut ae and 15 deg.—the 
latter for light rails, experiments having proved 
that the smaller the angle the stiffer the joint. 








spring from the ground, the crown of the arch being 50ft. from 
theground, the lowest part—from A downwards in Fig. 2—being of 
cast iron. There are seven lines of purlines, made as light- 
wrought iron triangulated girders, of the same depth as the main 
Fic. 2 ribs which they intersect. From the crown 
Dons of each alternate arch, T bars, fixed as wind ties, 
descend diagonally under the roof covering to 
the springing of the rib three bays distant, cross- 
ing the intermediate ribs at the eer where the 
purlines intersect. For a width of 21ft. at the 
upper and raised portion of the roof, the covering 
is of glass, the sides of the framing above the 
purlines at these points being arranged for ven- 
tilation by means of wooden hiaged shutters, 
The rest of the roof is covered with slates on 
wood ing. 

‘* This building has served its purpose admirably, the open space 
unobstructed by columns allonting the whole area to be utilised. 
Although the building is enclosed by walls, the latter serve only 
as acreens, and do not in any way support the roof. The weight 
and value of the ironwork may be divided as follows :—Wrought 
iron in nine arched principals, seventy lattice purlines, wind ties, 
bolts, &c., 46 tons, ors - about £20 10s. per ton; cast iron in 
standards, spandrils, and louvre standards, 26 tons, costing about 
£14 10s. per ton. The cast iron gutters are not included above. 
The design of this building has been adopted by the Admiralty for 
the gymnasium of the new naval college at Greenwich.” 








AMERICAN SOCIETY OF CIVIL ENGINEERS. 

A REGULAR meeting of this Society was held at the rooms in 
New York, March 5th, 1873. A paper on ‘*Shaw’s Gunpowder 
Pile{Driver,” by Samuel R. Probasco, 0.E., of Brooklyn, New York, 
was read. 

This aed driver was set at work in October, 1872, on a line of 
sheet p es for a reservoir dam, in the valley of Parsonage Creek, 
Long Island. The material to be penetrated was sand and fine 
gravel, cemented together in places, so as to be hard and difficult 
to move with a pick, and like “‘hard-pan.” Clay was found below 
the water level of the basin, some borings showing it at 15ft. below 
the surface ; the lower stratum was tough and tenacious, and the 
whole material was under water. 

The machine in form resembles an ordinary pile driver; a cast 
iron block, called a ‘“‘gun,” resting on the head of the pile, is 
bored out, and receives without windage a wrought iron 
piston attached ther cast iron blook, called the ‘‘ram,” 
which is lifted by explosion of powder in the bore. When 
the piston leaves the gun a cartridge is thrown in, which, 
exploded by the heat freed by the piston in its descent, throws 
the ram upward again, and forces the pile downward. The area 
of the piston is adjusted to the weight of the ram, which also is 
—— to the work to be done. Soda powder cartridges, in 
cylinders of 1} 0z. to 14 0z., coated with black lead and paraffin are 
used, The coating is expected to keep the powder dry, lubricate 
the gun, preserve the requisite tightness, prevent escape of gas, 
and cause the entire force to be exerted on the base of the piston. 
The piston is made a little smaller than the bore of the gun, and 
has on its lower end a steel ring which fits the bore closely. The 
performance was as follows: At first, several explosions were 
necessary to lubricate the gun, which leaked gas so that the ram 
would not go to the requisite height to move the pile. After a 
few shots the piston moved up regularly, and in its descent fired 
the charge, forcing the pile down and itself upward. 

When the resistance is slight this machine may be economical, 
but when, as in this case, it required 300 blows from cartridges 
costing 24 cents each to force a a down fifteen or sixteen feet, 
it cannot be called so, The gas from the explosions cut passages 
in the ring at the end of the piston, and there 3 much lessened the 
power of the machine. The gun e hot from the rapid dis- 
charges, and the bore enlarged, whereby more gas esca) Seven 
piles were driven with it, each costing more for powder than the 
contractor got for piles in place, when the machine refused to 
work. On examination, the steel ring was found furrowed by the 
powder, and the piston (diameter five inches) so bent b — 
the bottom of the gun as to be useless. The air cushion reli 
upon to prevent this was lost by the furrowing of the ring. The 
inventor, on being consulted, decided that the excessive con- 
sumption of powder was due to the piston being too small for the 
ram. weighing over 1700 lb, [ 

The bore of the gun was then enlarged to receive a piston 7in. 
in diameter, and ten more piles were driven, when the machine was 
again, laid aside. The result of this trial was similar to the first, 
except that the piston was not bent. The gun got so hot as to fire 
the powder before the ram reached its place. Altogether seven- 
teen piles were driven to a depth of from 14ft. to 19ft., requiring 
from 200 to 300 blows of 14 oz. cartridges. An ordinary pile 
driver was then employed, with a hammer weighing 1800 lb., and 
falling 8ft. to 10ft. In this way eleven piles were = down 153ft. 
in ten hours, costing per b> no more than 100 blows from the 

wder machine, These 00 blows at best would put the pile down 
iling was spruce, from10in, x 10in. to 10in. x 14in, — 
20ft. long, with 2in. square tongue and groove. 

The piles were bevelled at the point on three sir Senieg the 
grooved side untouched, The groove was driven on Fey ood of 
the preceding pile. The heads were protected with a light band, 
Seven piles were driven without shoeing; the eighth split and 
showed the necessity of protection at the point. A cast iron cu 
shoe, weighing about 40lb., with a groove in it, and made wit 
three bevels and one plain side, was found to stand the work. The 
tendency of the tongue of the pile to work up was obviated by 











With this fishing, the capacity of the rail at the 
joint is two-thirds that at the middle, while with 
ordinary fastenings it is but one-fourth. In regard to the Erie 
sections, experiments have shown that this rail will bear at the 
joint but 2 tons, while at the middle it will carry 10 tons ; hence 
it is not strange that 54 tons on the drivers proved disastrous. 

The necessity of cient thickness in the fish-plates is often 
overlooked. It is doubtless prudent to increase the number of 
drivers on American roads, but the statement that 6} tons ona 
60 Ib. standard rail section, with standard fastenings, is excessive, 
should be modified. This load is not the most economical for 
working a line, but that to which an increase of traffic might 
extend. Many European railways with a 70 lb. section have a 
joint carrying only 6 tons, owing to too large an angle and too thin 
a fish-plate. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


FITTING SCREW PROPELLERS. 

S1n,— The vast importance of steam navigation, which is rapidly 
absorbing the ocean traffic of the world, will claim attention to 
any practical suggestion for the further improvement of ocean 
steamships ; and I therefore venture to explain a comparatively 
simple plan by which I believe much greater safety may be given 
to our steamships, a better and more regular speed obtained, and 
general economy effected. 

It is well known to all familiar with the principles of steamship 
building that in order to combine speed with the greatest carrying 
capacity it is required to give the ship great length proportionately 
to the beam. When steam power was first applied to sea-going 
vessels, the length of the ship was about the proportion of three 
to one to the beam, but this proportion was soon increased until 
steamers were built wfth a length equal to six or seven times their 
breadth of beam, although this difference was at the time con- 
sidered too great for a safe sea-going boat. Of late, however, con- 
siderable advances have been mad¢@ in this direction, for it is found 
in practice that the longer a steamship is in proportion to her 
beam the greater are the economic advantages. 

It is evident, therefore, that verylong vessels best combine speed 
with carryi sate, and the important point we have to con- 
sider is, how far this principle can be carried in practice consistently 
with the safety of a sea-going ship. There are now being built 
steamships ranging from 450ft. to 500ft. in length, with a breadth of 
beam from 42ft. to45ft. Nowa ship of these proportions fitted with 
— machinery in the manner of the present adopted must 

very difficult to handle, and should any serious derangement of 
her machinery take place when the ship is in a heavy sea or on a 
lee-shore, she has little chance of righting herself, for long ships 
with large screw as are very difficult to steer (if able at all) 
when the propeller is not revolving, even though sailing with a 
fair breeze. Supposing such a ship thus disabled in her machinery, 
to find herself in the trough of the sea, there would be very great 
risk of her not getting out again, and she would probably share 
the terrible fate of many large steamships which have not been 
seen or heard of since their departure, and have probably foundered 
at sea under the above-mentioned circumstances. 

Some time s‘nce,in course of conversation with the super- 
intending engineer of one of our large steamship companies, my 
attention was called to the enormous increase now being made in 
the length of our ocean steamers ; and my friend, a map of great 
practical knowledge and of long experience in the steam navigation 
of the Atlantic, expressed a strong conviction that this feature of 
length was being carried much too far in the construction of our 
vessels with the present arrangement of propelling power. It was 
this weighty opinion that led me to consider how the several 
causes of danger which he had pointed out might be best guarded 
against and avoided. 

By the present construction of our steamships the engines and 
boilers are cat near the centre of the ship, so as to keep her in 
trim when her cargo and coals are out or partially so; and also in 
order to k her screw a, sufficiently immersed in the 
water to enable it to propel the ship. This arrangement necessi- 
tates in our long vessels a propeller shaft of great length 3 Say, 
from 100ft. and upwards, causing much loss of power by friction 
and bene ing valuable cargo room. At the after end of this 
shaft is p the screw propeller, which will be 20ft. diameter or 
upwards for our largest vessel. It is the pressure given by the 
column of water driven from the disc of this screw propeller that 
forces the ship forward at a rate of ten to fourteen knots per hour. 
Now, of the total resistance offered by the vessel two-thirds are 
due to the bow of the ship in opening her way through the water, 
and the remaining third of the surface friction along her entire 
length and to the stern resistance. The arrangement of the power 
in our screw propeller steamers with reference to the weight to be 
moved, or the resistance to be overcome, is a violation of one of 
the normal principles of practical mechanics, which teaches us 
that the nearer the power is placed to its work the more effectively 
is the power exercised, because the engine power instead of being 
applied directly to the screw propeller, is conveyed through the 
medium of a shaft to the screw at the stern, at a great 
sacrifice of the effective power of the engine from friction and 
seen, while the greatest resistance to be overcome is at the 


Ww. 

To overcome the many disadvantages inseparable from the 
present method of ing screw propelling machinery, I propose 
to build steamships with two screw propellers ; one propeller to 
be placed in the stern and the other in the bow of the ship; each 
propeller to be fixed in a tunnel, constructed in the bow and in 
the stern, and to be worked by independent es: these 
engines to be placed not near the centre of the vessel, but at each 
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end of the vessel and in convenient proximity to the propeller 
which they have to work, so that the disadvantages and Raper of 
a long propeller shaft will be altogether avoided. I have had 
constru working models to try the effect of the screw placed 
upon this plan in the bow of the ship. I find that the bow thus 
formed with a tunnel in which the screw works, offers less resis- 
tance in going through the water when the tunnel is kept open 
than when it is closed, and I find also that the same screw is 
more effective when worked in the bow tunnel than when put to 
work at the stern in front of the rudder-post in the ordinary 
manner. . 

While strongly advocating the principle of separate engines as 
above desoribed, situated close to their work, I would point out that 
many of the advantages my system offer could be obtained with 
the engines as fitted in existing steamships, by, firstly, leaving 
the present serew shaft, and fixing a smaller propeller at the 
stern, and forming a tunnel in the bow for a screw of about one- 
half the diameter of the present stern screw, which would be 
connected to the forward part of the engines by means which are 
well known by engineers; and, secondly, by constructing a tunnel 
at each end of the ship in the same manner as if there were to be 
separate engines, but connecting the screw propellers enclosed in 
these tunnels to the present engines; thirdly, by having an 
engine of about ceolalt the power of the present engine placed 
forward to work the bow propeller, which engine could be worked 
by steam from the present boilers, 

I have lately had an opportunity of testing the accuracy of 
these experiments by applying this arrangement of screw pro- 
pellers to a small vessel now in actual work. This screw 
steamer, the Alpha, was built by Mr. Headley of the Eagle 
Foundry, Cambridge, for the purpose of towing his barges 
between Cambridge and L But in consequence of the river 
Cam being so narrow and shallow she did not answer his expec- 
tation. Mr. Headley required that she should tow four barges of 
twenty tons at a speed of three to four miles per hour. It was 
found, however, in practice, that her speed was only about two 
miles per hour, and Mr. Headley applied to me to furnish him 
with a new screw propeller, in the hope of obtaining a better 
result. I explained to Mr. Headley the results of the experi- 
ments I was then making with models, having a screw propeller 
at the bow as well as at the stern of the ship, working in circular 
tunnels formed in the bow and in the stern, and having inlets and 
outlets at the side of, or underneath the vessel. Mr. Headley 
decided to adopt this arrangement for the Alpha, and the 
result of the addition of the bow screw to that vessel is that she 
now tows with ease four 20 tons barges at a speed of three miles 
per hour, with 20 per cent. fewer revolutions of the engines and a 
proportionate saving of fuel. ‘ 

From the above facts and trials that I have since made with 
the Alpha, I can confidently assert that the advantages enumerated 
below will be found to exist over the present system of steamship 
propulsion : (1) A considerable gain in speed, or with reduced 
engine power the same speed is obtained as by the stern screw 
ale but with a considerable saving of fuel, a matter of vital im- 
portance at the present time. (2) Complete protection to the 
screws and rubbers is insured by the tunnels, thereby avoiding the 
breakages of the exposed screws and rudders now frequently 
occurring in screwships. (3) In order to obtain the same pro- 
pelling power as with the single screw, the bow and stern screws 
only require to be one-half the diameter of the single screw, and 
being fixed as low down as possible the engines and screw shafts 
are more safely placed in the ship; the bow and stern screw 
propellers, being of smaller dimensions than in the single screw 
ship, smaller engines will be required, thereby effecting a great 
saving of weight and expense. (4) There is no vibration from the 
action of the screw propellers when working in the circular 
tunnels. (5) A ship with bow and stern propellers can be stopped 
when going at full speed in less than one-half the time and dis- 
tance that a ship can be with a stern screw only, ‘When the bow 
screw is reversed the bow rudder will act on the ship immediately, 
whereas in stopping and reversing the engines of ships with stern 
screws only the momentum will carry them in a straight line a 
considerable distance, owing to the stern rudder not acting when 
the screw is stopped or reversed. The effect of this must be at 
once apparent, as in one case not only is the speed reduced in less 
time, but the ship can be rapidly turned from her course, owing to 
the immediate action of the bow rudder, while in the other case 
the ship proceeds in a straight line until the speed is checked by 
the action of the reversed screw or the exhaustion of her momentum. 
(6) It will do away with the racing of the engines when in a 
heavy sea; with single screw ships when the screw comes partially 
or wholly out of the water the engines get released from their 
work, so that without great care on the part of the engineers in 
checking the steam they are liable to become disabled; besides 
this the ship loses its momentum, whereas by the proposed system 
the stern screw cannot lose its water unless the stern and part of 
the keel are lifted out of the water, as the supply of water to the 
screw is taken from underneath the ship. (7) By reversing the 
bow screw the ship will stop while both screws are working, so 
that by the action of the bow and stern rudders the ship will 
turn round on her centre either way without moving backwards or 
forwards. (8) Great safety will be ensured by working the bow 
and stern propellers with separate engines, for should either of 
the engines or screws get disabled, the other will be able to propel 
the ship at about four-fifths of her speed to the end of the voyage. 
I believe that by applying engines and propellers in this manner 
at each end of a vessel, say of about 600ft. in length, with 45ft. 
beam, and allowing, say, 600-horse power for the stern engines and 
400-horse power for the bow engines, an average speed of 400 
knots per day might be obtained, and the passage between Liver- 
pool and New York would be reduced to an average of from 
seven to eight days, A ship with its machinery arranged on this 

lan would work with comparatively little pitching in a heavy sea, 

cause the weight of water in the screw tunnel at the bow would 
prevent the bow from rising too suddenly, and'when the bow is up, 
and partially or completely out of the sea, the water would run 
out of the tunnel and lighten the bow, so that 1t would dip more 
easily and not so deeply when going down again. 

Another great advantage obtained by this arrangement, will be 
the additional cargo space gained along the centre of the vessel. 
The entire middle part of the ship will now be available for 
saloons and cabins, free from the unpleasant vibrations caused by 
the engines and screw-shaft, and be relieved from the disagreeable 
odours of the oil and tallow used for the machinery, and from 
the noise of emptying the ashes at nights, &c. &c. A ship con- 
structed on this plan would not require above two-thirds the draft 
of water that is necessary for long narrow ships with a single 
screw. In any ship that requires 500-horse power or upwards 
with direct acting engines, the screw propeller requires to be 20ft. 
diameter or upwards, and consequently the ship’s draft of water 
will be 23ft. or upwards, so as to get the screw well immersed, 
whereas with a screw at both ends of the ship two 14ft. screws 
would give the same porns surface as one of 20ft., and would 
only require 16ft. or 17ft. draft of water, When serew ships are 
ina heavy sea the screw is often partially or wholly out of the water, 
and has then no propelling power. In long heavy ships one cause 
of their success arises from their momentum, which when once 
raised any ordinary irregularity on the surface of the water is 
gone through without being felt, but when the sea is so rough as 
to cause the screw to be frequently out of the water it materially 
retards the momentum of the ship; whereas when a ship has a 
screw at eacn end, when one of them is up and out of the water 
the other is sure to be well immersed, and thus keep up the 
momentum of the ship, and her speed would not be retarded as in 
the other cases, 

In order to prove that the statement I have made above are not 
chimerical, I have made arrangements to bring the steamship 
Alpha, before referred to, to Lynn or London, in order that any 
one interested in this most important subject may satisfy them- 
selves of the accuracy of the assertion I have herein made. It 











appears an anomaly in our legislation that while the law protects 
the lives of our miners by limiting to twelve the number of men 
allowed to work in any colliery having only one single pit or shaft, 
thus imposing upon the ter a great additional outlay in 
sinking a ‘second shaft, the shipowner is permitted to build a 
steamer and send it to sea, carrying a numerous crew and hundreds 
of passengers which is liable to founder at any t from the 
breakage of a single screw propeller or accident to the engine. 
This danger can be greatly diminish ished by the application of two 
screws worked quite independently of each other by separate 
engines, and this without any additional cost to the shipowner, 
but with an actual saving in the working expenses of the ship as 
well asin the lower rate of insurance which would be accepted 
by the underwriters upon vessels having the engine power and the 
propelling apparatus divided. RoBERT GRIFFITHS. 
Rhual Issa, Mold, June, 1873. 








SECTIONS OF CYLINDERS AND DETAILS OF 


COMPOUND MARINE ENGINES, 270-H.P. 


Ir will be remembered that in our impression of the 6th inst, 
we illustrated the arrangement of these engines,and we now direct 
attention to the secti of the cylinders and details, The high- 
pressure slide valves are two, one for exhaust and the other for 
supply. The exhaust valve is an ordinary valve with the hollow 
part as usual, and at each end beyond is a port in the valve for the 
supply steam to pass. The supply valve is a plate working in a 
hollow formed by securing a curved back piece on the exhaust 
valve, and the pressure of the steam acting on the curved back is 
reduced to a minimum by a packing ring and spring-plate secured 
to a surrounding ring. This method of packing the valve is 
novel, and was originated in Messrs. Napier’s establishment. 

The valve casing, it will be noticed, is very large, and commu- 
nication with the receiver around the cylinder is established by 
the flat valve at the side of the main walvea, 

The low-pressure valve has an arrangementof ports back and front, 
the back ports form a gridiron face, in which are six openings for the 
steam to pass from the receiver into the side ports of the valve, and 
from these through one port on each side of central port, into the 
cylinder, the other port beyond at each end being for the exhaust 
steam ; sothe supply steam has one port, while the exhauststeam has 
two for its passage. The alteration in the grade of expansion in 
this cylinder is attained - a gridiron back plate, that is adjusted 
by a central rod and double nuts at each end; and this plate is 
kept steam-tight on the valve face by a wedge screw rod acting on 
a bow spring that is secured on the back of the plate; the hand 
wheel of the rod is below, outside the valve casing, so that the 
plate can be tightened while the engines are working. 

To insure the safety of the receiver and low-pressure valve 
casing, a safety valve is attached to the top of the casing, with a 
direct weight on it; and to prevent the valve from sticking on its 
seat, so as to relieve the valve, it is connected by a rod to a screw 
hand wheel on the top of the box inclosing the weight. 

The cover of each cylinder is fitted with a spring relief valve, 
and steam jacketed, as also are the sides and bottom of the 
cylinder. 

The pistons are fitted with rings and bow springs at their backs, 
and the piston rods are tapered in the pistons and secured by nuts 
in the usual manner. 

The stufting-boxes for all the rods are fitted with gun-metal 
bushes, the small glands are gun-metal, and the two large glands 
are cast iron, fitted with gun-metal bushes. The remaining 
features are of such a general character that description would be 
superfluous, The following table of dimensions enables the pro- 
portions to be understood, 
High-pressure Cylinder :— 

Diameter of high-pressure cylinder 
Thickness of metal of liner . . 





Stroke of piston ee oe . ° . 
Diameter of boring hole ee oe ee ee e- Ift. Sin 
Diameter of stuffing-box .. ee ee -- §Sh}in. 
Diameter of bush oo oe oe ee Thin 
Depth o bush .. ee .- ee oo e- 4in 
Depth of stuffing-box .. ee ee a *- - Tin. 
Depth of gland .. we ee . ee ee - fin. 
Width of space around liner.. ee ° ee - Ijin. 
Thickness of metal of cylinder... . ee - lin. 
Outside diameter of cup of gland .. +e - lft. Gin. 
Depth of cup of gland .. ee . ee oe ee 2in. 
Width of passage on each side of cylinder . - Iift. 2fin 
High-pressure Cylinder Cover :— 
Outside diameter of cover .. ee e- 5ft. l}in. 
Diameter of lagging .. ee oo ee ee Sft. Shin. 
Diameter of hole to receive piston-rod nut a -- in 
Diameter of holding-down studs .. oe ee e+ lin. 
Depth of cover from top of liner to top of lagging .. it. l}in. 
Depth of wood and lagging .. oe oe oe +. Sin. 
Thickness of metal of cover 1}in. at top and 1jin. at bottom. 
High-pressure Piston and Rod :— 
Depth of pistonat sides .. ee ee ee ee Sin. 
Depth of piston at middle ee oe . lft. 
Diameter of studs for securing top ring .. o «+ lin. 
Depth of head of studs ° oo ee ++ jin. recessed. 
Thickness of metal of top ring oe lfin. 
Thickness of metal of side ring .. ee ee jin. 
Thickness of metal of body.. oe ee ee +» lin 


Number of studs in piston .. ee ee ee e- 12 
Studs in top ring of piston are screwed into a block of 


brass, let into the metal of piston. 
Thickness of ribs inside piston .. ° ee + Ijin 
Number of ribs inside piston oe ° ° 6 
Diameter of piston-rod ee oe . oe - 6hin 
Diameter of screwed top of piston-rod ee es 5hin 
Width of top ring of piston.. ee e ee Gin. 
High-pressure Main Valve :— 
Width of supply port.. ee eo ee ee «. ijin 
Length of supply port, including a rib 1jin. wide = 3) jin. 
Width of exhaust port ee ee ee ee e- l0}in 
Width of bar between supply and exhaust ports e- 4fin. 
Width of bar at end .. ee oe oe ee e+ gin. 
Height of valve.. oe ee se ve ee ee Ghin. 
Thickness of rib in middle and under valve-rod ee lin. 
Diameter of rod ee oe ee ee oe +» Sin. 
Thickness of metal of valve, lin. at bottom and top. 
Thickness of metal between ports.. - es ee jin. 
Diameter of stuffing-box oe ee e+ 4j}in 
Depth of stufling-box.. ee. ee oe ee jin. 
Depth of bush .. oe oe oe ee 2hin, 
Diameter of bush oe ee Sin 
Depth of gland.. ee oe os oe ee +» Shin 
Width of sliding surface of valve .. oe ee - 2in. 
High-pressure Expansion Valve :— 
Width of port .. oe ee o° ee es +» Yin. 
Length of port (including bar ]fin. wide) = 31fin. 
Width ofbar .. ee ° ee oe oe + Gin, 
Diameter of rod ee ee ee ee «+ ljin 
Ports in Cylinder, High-pressure :— 
Width of supply port.. - ee os oe ee Shin. 
Length of supply port (including a rib 1jin. wide) = 31 fin. 
Depth of exhaust port ee ee ee oe ee 10}in. 
Width of exhaust port ee ° — «+ 6}in. 
Width of small bar in cylinder .. ee +. lyin. 
Width of outside bar .. ee ee ee. ee +. 3in 
Thickness of plate between main valve and cylinder.. 1}in 
Low-pressure Cylinder :— 
Diameter of cylinder .. oe oe ée oe 72in. 
Thickness of metal of liner .. ee oe oe +» lin. 
Width of space around liner ee ee ° «» 3in. 
Diameter of boring hole attop .. *. . e+ lft. 6in, 
Diameter of boring hole at bottom ee ee -. lft. Sin 
Thickness of lagging around cylinder, including wood 3in. 
Thickness of metal of cylinder .. oe oe e. ljin. 
Cylinder Cover (Low-pressure) :— 
Outside diameter of cover .. oo 8=— —«é ee 7ft, 42in, 
of cover without oo os ee +» 10}in. 
ye ate oe A eats ee ee oe es lin, 
ckness including wood coverin; +. Sin. 
Diameter of studs... : jin. 


Stuffing-box and gland the same as in high-pressure, 
— bsg the bush is shorter 2}in, and stuffing-box 
onger 








Low-pressure Piston 
Depth of piston atsides ., oe ee ° e 8in. 
Depth of pistouat middle .. .. 1. +. 12in. 
Width > piston .. ee ee es « 6in. 
Diameter of studs in top ring an oe ° «+ lin 
Number of studs ee ee ee ee se eo 18 
Studs to be screwed into a block of brass fitted in 
metal of piston. 
Depth of side ring ee . ° ee . 5Shin. 
Thickness of side ring ee ee ee ee oe : 
Depth of head of stud in top ring .. ee . in. recessed. 
Thickness of metal of top ring e ec ee «- iin 
Diameter of piston-rod ee ° ° es oo efi. 
Diameter of screwed topofrod .. ; os «» Shin. 
Thickness of metal of body of piston ° ee «. ljin. 
Low-pressure Main Valve :— 
Width of supply port .. oe ee ee Qin. 
Width of top exhaust port .. a ee oe ee fin. 
Width of bottom a ee ee ee «. 3in. 
Length of port, including l}in. wide = 4ft. 5}in. 
Width of sliding surface of valve .. ee oe «. 2in. 
Width of bar between exhaust and supply (or the 
second bar from centre line) ee ee oe +» lpin. 
Width of bar between main exhaust and supply ports, 
(or the first bar from centre line) = 3jin. at the 
bottom of centre line and 3}in. at the top. 
Width of outside bar, 5in. at top of centre line, and 
5hin. at bottom. 
Depth of valve from face to back .. . ee in. 
Diameter of valve-rod ee ee ee ee in. 
Depth of exhaust port ee ee . oe Ift. lin. 
Width of ports at top of valv oe ee ee gin. 
Number of ports ee . o - oe o 6 
Width of bars at top of valve eo ee ee Shin. 
Width of centre bar at top of main valve ee e+ Ijin. 
Low-pressure Expansion Valve :— 
Vidth of ports .. ee ° ee ee +» gin. 
Number of ports oe ee ee ee ee - 6 
Length of ports (including three bars, two of which 
are 1}in. each and the centre one 1}in) = 3ft. 6Jin. 
Diameter of rod in valve ee oe eo e+ ljin. 
Low-pressure Relicf Valve :— 
Diameter of valve ° ° «- 4}in. 
Diameter of spring .. . ee e- 5hin. 
Diameter of rod ee e- oe ee ee lin. 
Outside diameter of wheel .. oe oe oe e- Sin. 
Length of “pring ee . . e+ 9in. 
High-pressure Relief Valve :— 
Diameter of valve ° ee . es - Sfin. 
Diameter of spring ee ° ee . 4in. 
Length of spring ee ; oe e« Sin. 
Diameter of rod ee es ee - fin. 
Outside diameter of wheel .. ee ee ° - Sin. 
Diameter of securing studs of valve casing ee - jin. 
Low-pressure Safety Valve ;— 
Diameter of valve oe ° ° oe oe -» Gin. 
Outside diameter of casing .. - ee ° «+ lijin 
Diameter of rod oo e oe oe -. lin. 
Centres :— 
From centre of high-pressure cylinder to centre of low- 
pressure cylinder .. ee es ee ee e+ 8ft. din. 
From centre of high-pressure cylinder to centre of 
main valve-rod ee ee ee oo ee «- 3Sft. 4jin. 
From centre of high-pressure cylinder to centre of 
expansion valve-rod ee ee ee oe +» Sft. 11}in. 
From centre of low-pressure cylinder to centre of main 
valve-rod ns - oe ee oe ee «+ 4ft, 10}in. 
SEPARATING GOLD AND SILVER FROM BASE 
METALS. 
Mr. Erick Lunpquist, of Grass Valley, California, has patented a 
rocess for separating gold and silver from hase metals, which 
is conducted as follows: The base metals may be combined with 
the gold and silver, or with either separately. In either case, 
the base metals are claimed to be thoroughly removed preparatory 
to separating the gold from the silver, when these metals are com 
bined. The bullion, of whatever fineness, is melted in a rever 
beratory furnace. While in a molten state, nitrate of soda or 
any other oxidising agent is introduced for the purpose of oxi 
dising the base metals in the usual way, the mass being well stirred 
until the oxidation has been thoroughly accomplished. At thi 
stage the process is varied from that in ordinary use, and hereir 
lies the gist of the invention. Instead of allowing the oxidis« 
mass to remain in the same furnace to be smelted, as is nov 
ordinarily done, the inventor removes it immediately into a bat! 
of water, hot or cold, by which the nitrate of soda, saltpetre, or 
other agent is washed out, and nothing is left but the simple 
combination of the oxide of the base metals with the gold an 
silver. The washed mass is then removed from the bath and drie! 
upon a proper table or plate. When thoroughly dry, it is agair 
placed in the smelting furnace, where, in the process of smelting 
the oxides of the base metals are claimed to separate from the 
gold and silver in a perfectly liquid state, the same as molter 
litharge in the process of cupellation, so that it can be readily 
| drawn off, leaving either the silver or gold, or both combined, 
} at the bottom of the crucible. By thus removing the nitre, 
| before smelting, the foaming up and overflowing of the crucible, 
which is a contingency in the ordinary process, is claimed to be 
wholly avoided. 











ANSELL’S IMPROVED BREECH-LOADER. 
THERE are two improvements in this gun, as illustrated in the 
| accompanying engravings. It is a double bolt gun and a “‘ treble 
indicator” gun, The first improvement consists in having two 
separate and distinct locking bolts for securing the barrels of the 
gun in position when the is closed. These bolts are shown at 
cand d in the engraving, ig. 1, and it should be borne in mind 
that the principle though shown adapted to a trigger guard lever /, 
is none the less capable of application with side and top levers. 
Moreover, as these bolts work in a way independently, if one breaks 
the other will be none the less sufficient to preserve the safety of 
the gun. A reference to the engraving will show how these bolts 
are worked. As the lever / is depressed, the bolt d is withdrawn, 
and at the same time the lever h rocking on the pin i, by means of 
the slotted bar & pushes in the bolt c until it clears the break off, 
and allows the barrel to open. 

The mechanism for withdrawing the strikers n, n, of the gun is 
as follows :—The strikers work in recesses in the break-off 6, the 
fore or inner ends of the strikers being pointed in the usual 
manner. When the heads or enlarged parts of the strikers are 
acted upon by the hammers of the gun the inner or pointed ends 
are driven through holes in the face of the break-off to discharge 
the cartridges in the barrels. The strikers are situated ro 
spectively on either side of the vertical lever } of the bolting down 
mechanism ; p, p, are two short horizontal levers turning on the 
centres 7, g, and working in horizontal recesses in the break-off. 
The inner ends of the beens nearly touch each other, and their 
outer ends engage in slots or recesses in the heads of the strikers 
n,n. The inner ends of the horizontal levers p, p, are situated in 
front of the upper arm of the vertical lever h, see Fig. 2. By 
means of the double spring r bearing upon the inner ends of the 
two horizontal levers p, p, the outer ends of the levers p, p, 
engaging with the strikers », n, are pressed inwards or towards 
the barrels, By the pressure exe by the spring r upon the 
levers p, p, the strikers n, n, are pressed towards the barrels, the 
strikers when in their withdrawn en as illustrated in Fig. 2, 
pressing with their pointed ends against the bases of the car- 
tridges, and when in their advanced position after the di of 
the gun being held in the new position. The spring r is situated in 
the vertical recess in which the vertical lever h works, the cross- 
head of the spring engaging with the horizontal recesses in the 
break-off in which the short withdrawing levers p, p, work. The 
outer end of each of the heads of the strikers is ved with 
the word “‘ loaded,” Fig. 3, and below the word “* | ” asilver 
or gold line is inlaid. When one or other of the strikers is struck 
by the hammer to discharge the gun the advanced position of the 
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SECTIONS OF CYLINDERS AND DETAILS OF COMPOUND MARINE ENGINE, 270-H.P. 


CONSTRUCTED BY MESSRS. R. NAPIER..AND SONS, GLASGOW. 
(For description see page 383.) 


SECTIONAL iii ELEVATION 


eee j 


SY 


d| | SSN SO NT: 
‘ ZB \ H yy 
LM | YL N j 


BSS 


S 
i] 
STING 


POPE 
A 
Z 


SSS SSS 
SSS SSNS SS 


Vitildlt ttt dla 


SS 


& 


HM 
| 


my 
Vr 


iil, 
! 


ie MA us | 
on \ ef é i 7 . 


i 


SN 
WA. ae, Wiig 
‘ 


| 

NSS Soy 
: 
iN 


CARMAN 


SMAI 


ZA 
& 


3 
Y 


enrene 





a AN ae 
SSO es . SSN 
—, SSS. — wane SSSI 

SN 


. ™ cmimes — | 
nT Wg : OLY as sR ATTA 
~ 75 = S _ a \ 

5 prea = 5 \ | 

fy te _ | 

: ‘ RN ; I S4 f | | Xana aaa wee 
> ~G i 


Ni 4, 


LLL, 


% 

, 

% 
% 
% 


Koos 


RSS 
S S 
= 


» 

S J 
LS, 
SSS 

Yi 


sss 
toe 
SSS 


3 ¥ 

= 

WS 
“ldedtenptti tle 


ee 
MULTE IL UL, 
> 
g 
\S 
errr. 
SSS 


<i 
jj UL LELTLELLLLILEEL ppp, 
du 


Fn sy 
we 
Sa 
LOS 


Saag 5 N 
Taw, 
SS 


SN 


WA 
7, 

a) 

& 


— 
— 
Ultup, 


N 


RK 


NS 


Yj 


AA 


S 


lan 


UL LUA 
Lb SST SEREEEN 


$ — SS “Si < 


J 


Yi 
> 


“i 


BY 
SY 
iil s> 


} 7 ss 
S H SSS 


Z 


Viki hihi Llbb 


“ly 

77 f 
ly 
LZ 

“uy, 


s | 
RAS 


os 
— 


SS 


0D 
% 


cs 


% 


Ha of Ke KS 
al Niky S 
EAS 
\S <W 
Ss 
a gg \\ sos RSET TETANY 
S 


Wy i ‘> 
y 9 
| SHUG SN 


SEE 
N 
S 


aa Mme SL 


SCALE OF FEET 
iz '6 -|6 Ja ee 1 SE 








2 —— . E 


— — == 











1H ' ? V > - advanced or struck position until the unfastenirg of the barrels, 
ae A N S E YL S [1 M P R O V E D B R E E Cc H L O A D E R. by the action of the double spring + upon the hor zontal lever p 
of the striker, as before explained. 

When both the barrels have been discharged the pressure of the 
spring r on the levers p, p, holds both strikers in their advanced 
position, After the discharge of the gun and for the purpose of 
unlocking the barrels the bow lever / is depressed and the barrels 
unfastened as before described. As the upper arm of the vertical 
lever h is pushed forward to act upon the slide & to release the 
upper bolt c the upper arm of the vertical lever bears against the 
inner ends of the horizontal levers p, p, and presses the ends to- 
wards the face of the break-off. The outer ends of the | orizontal 
levers p, p, engaging with the strikers n, n, have accordingly a 
contrary or retiring motion given to them, and by thcir motion 
withdraw the strikers into the position represented in Fig. 2. The 
strikers n, n, are thereby withdrawn simultaneously with the 
unbolting of the barrels. On the withdrawal of the strikers n, n, 
the hammers are slightly raised by the strikers, and by means of 
sears of the locks engaging in short bents of the tumblers of the 
hammers the hammers may be held in a short half-cocked or safety 
position. 

This is the most complete indicating gun that we remember to 
have seen, and in point of security it is of course an improvement, 








Sourn KENSINGTON Musrum.—Visitors during the week ending 
14th June, 1873:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., Museum, 10,840; Naval and other 
collections, 968; on Wednesday, Thursday, and Friday, admis- 
sion 6d., from 10 am. till 6 p.m., Museum, 3012; Naval and 
ee eeeee es Te tias teed fromthe opening af oe 
striker;in the break-off coficeals the inlaid line below the word | been discharged, the word “loaded ” indicating that there is a | wee ormer years, 13,304; to m the opening 8 
** loaded,” and indicates that the barrel opposite that striker has | cartridge case in the barrel, the striker being maintained in its | Museum, 12,551,067. : 
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tAILWAY MATTERS. 


THE strike of platelayers upon the Great Western Railway is at 
an end, and has terminated adversely to the men. 


In consequence of the new arrangement sanctioned in connection 
with the Grand Trunk of Canada Company, the directors have been 
enabled to order 150 new locomotives, and a corresponding quantity 
of other rolling stock. 

In the Court of Common Pleas, on Monday, in the case of 
Chambers and Wife v. the Metropolitan Railway—an action to 
recover damages for injuries caused by the defendants’ servants— 
the jury gave the plaintiff £60 damages. 


Tue Directors of the Central Argentine Railway Company 
(Limited) have notified that several important matters are now 
under consideration with a view to their being submitted to the 
apnual general meeting, which will be held in the month of July 
next, when the fullest information will be submitted. 


Tue Turkish Government have sent some engineers into Albania 
with the object of constructing a line of railways in that country. 
The first line is to be laid Gown between Scutari and Antivari, and 
is to be continued to Prizren and Pristina, Another line is to 
proceed from Scutari vid Alessio, Tirana, and Elbasan, to Velona, 

Kastern Budget, 

Tue Adrianople railway line was opened on the 18th at that 
place by the Grand Vizier and several of the Ministers, The 
principal engineers of the company and several representatives of 
the local and foreign press were also present. The inaugural train 
attained a mean speed of 36 kilometres in the hour. The popula- 
tion flocked to all points of its passage, giving cheers for the Sultan 
und his Government. 


Art the meeting of the Madras Tramways Company (Limited) o® 
the 11th inst. the chairman stated that the works were progressing 
satisfactorily, notwithstanding some delay caused by the position 
of the iron market at the date when the contract was signed, and 
that the contractors had assured the company that they expected 
to complete the line within the time stipulated—namely, the 14th 
of December next. 


A TELEGRAM from Philadelphia, dated May 20th, says :—‘‘ The 
Committee of Science of the Franklin Institute to-day witnessed 
a series of experiments with the Westinghouse air-brake on a train 
on the Pennsylvania Railroad. Operated from the engine, the 
train, going at a rate of thirty miles, was stopped in sixteen 
seconds, moving 503ft. after the brake was applied. Operated 
from the centre car, the train stopped in fifteen seconds 
within 515ft. Acting automatically by severing, the train 
stopped in twelve seconds within 367ft. With the train going 
forty miles an hour, the brake was applied by severing the engine 
from the train, and stoppage was ted in ten seconds within 
315ft. Various other experiments were made which were 
altogether successful.” 


In the Times of Wednesday “ Viator” calls attention to the 
inconvenience and injustice caused by the arbitrary suspension of 
ordinary trains and fares on certain railways whenever an excuse 
can be found for it, and also to the treatment of those paying the 
higher rates on these occasions. He says the Brighton Company 
takes off its Brighton and Portsmouth trains from Victoria on the 
Derby day, and the Seuth-Western takes off trains and doubles 
its fares for Ascot and Hampton Races, although those stations are 
largely used for ordinary traffic; and the South-Western issued 
Ascot tickets at special rates from stations at which the special 
trains did not stop, and took two hours and more to get from 
Aseot to Waterloo, to say nothing of overcrowded stations and 
carriages, and no guarantee as to class. 


THE Boston Transcript thus speaks of an unusual class of 
locomotives building :—‘‘ George E. Fifield, of South Newmarket, 
N.H., has been building for a few years past a novel class of loco- 
motives for the wooden-track railways in the lumber regions of 
Cieorgia. They are only six tons in weight, and have very large 
cylinders for so light machines. The capacity for carrying water 
and fuel is very great, the whole forming a very unique and 
serviceable machine, one of them being able to do the work of 
thirty mules easily. The rapid denudation of the timber lands 
along the rivers and lines of railroad all through the South is 
driving the lumbermen deeper into the forests to supply the 
demand for the material almost indispensable for heavy bridges, 
cars, and floors throughout the country. No yellow pine tree ever 
grows where one is cut—a soft, sappy and worthless scrub pine of 
another kind taking its place.” 


Tue Buenos Ayres Standard, of April 29th, gives a full account 
of the ceremony connected with the commencement of the Rosario 
Railway. This line, with its various branches, represents a total of 
500 miles. The line will start from Almafiro, and running 
through the little town of San Martin, close to Pilar, near to 
Capilla del Sefior, and thence in a straight line, will make Rosario, 
a distance of about 186 miles.. By the terms of the concession 
this trunk line will have branches to the various towns and 
ports on either side of the route, The extent of these branches is 
given as follows :— 





Branch. Miles, 
Zarate .c co cc co ce co co of c8 ef oe Bh 
Salto and Rojas... .2 «2 2 6 of co «+ oF 10 
San Nicolas and Pergamino.. .. «. «+ «+ e« 70 
Asreciie® «. «ce co 00 8 «0 0¢ «© of cf BB 
flan Pedro oo cc oo cf ce co ce c8 08 cf 


Baradero .. oo co of ce cf v6 cf ce eo Bh 


The country through which the main trunk and these branches 
will pass is admitted to be the richest and most thickly populated 
in the whole province of Buenos Ayres. The line, with branches, 
after much exertion and very considerable hard work, has been 
surveyed and pegged out by Mr. John Robinson, C,E., and an able 
staff of assistants, 


On Saturday a special general meeting of the North British 
Company was held in Edinburgh for considering certain bills now 
pending in Parliament ; Mr. Stirling presided. A number of bills 
promoted by other companies, but requiring the formal approval 
of the North British Company, were first taken into consideration 
and approved. The chairman then moved the approval of the 
bill to authorise the North British Railway Company to make 
several railways, also a pier or jetty at Cardross, to widen part of 
their Airdrie and Bathgate Railway, and to purchase additional 
station lands, to authorise agreements with the North Monkland 
Railway Company, and with the corporation of Burntisland, the 
purchase of the Broxburn Railway, and the amalgamation of the 
Glasgow and Milngavie Railway Company. A successful opposi- 
tion was raised to part of the scheme, and as a compromise the 
chairman ultimately moved that they approve the bill with the 
exception of the powers relating to the following works, which 
would be abandoned—viz., so much of railway No. 10 as is 
situated to the eastward of a point in the city of Glasgow where 
Albert-place, West St. Vincent-street, and Main-street converged ; 
so much of railway No, 11 as passed under the Forth and Clyde 
Canal; and railways Nos. 13 and 14 in said bill (referring to curves 
in the Helensburgh line) and the pier at Helensburgh. This 
motion, as put by the chairman, was unanimously oy The 
chairman then referred to the agreement which had been made 
with the Caledonian Railway Company. He stated that it had 
reference to passenger traffic, but that it was by no means an 
amalgamation such as had been set forth in a Parliamentary 
speech the other day. In the abandonment of competitive lines 
he thought it would be a means of promoting peace and harmony 
of beso =| between the two companies ; and in the matter of fares 
if they did not agree they would appoint an arbiter. At a special 
meeting afterwards held it was agreed to issue £50,000 redeemable 
debenture stock B, at the rate of 5 per cent, per annum, and the 
proceedings terminated, 
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NOTES AND MEMORANDA. 

Ir is estimated that if coal working machinery were universally 
employed 60,000 colliers would suffice to raise our annual extraction 
of 120,000,000 tons. About 300,000 colliers are now said to be 
employed. 

WE have for some years been raising more than half the total 
coal raised in all parts of the globe, and we have recently raised 
considerably more than half that total, which in 1866 was esti- 
mated at 170,430,544 millions of tons. If the whole world may 
now be supposed to raise annually about 200,000,000 of tons, we 
are raising about 120,000,000 out of the 200,000,000, yet this 
immense extraction is due to only about 32,000,000 of inhabitants 
in the United Kingdom, 

Ir was estimated by the late Coal Commission that the probable 
quantity of coal contained in the ascertained coal fields of the 
United Kingdom was 90,207 millions of tons, while the quantity 
which probably exists at workable depths under the Permian, 
New Red Sandstone, and other superincumbent strata in our 
kingdom, is 56,273 millions of tons; together forming an aggregate 
of 146,480 millions of tons of coal, which might reasonably be 
expected to be available, 

Meister, Luctus AND BRUNNING, of Hoechst, have invented a 
process for preparing alizarine from anthracene, which is briefly as 
follows :—The anthracene is first oxidised with a mixture of 
bichromate of potash and nitric acid, and thus converted into 
anthrachinon. The latter is next boiled with nitric acid, which 
converts it into nitro-anthrachinon. Lastly, this is heated with an 
alkali, and the alizarine precipitated by an acid. 

THE nominal heat of our blood is 98 deg. The temperature of 
the earth at 3000ft. deep is estimated to be probably 98 deg. in 
England. Under the long-wall system of coal mining, a difference 
of about 7 deg. appears to exist between the temperature of the 
air and that of the strata at the working faces, and this difference 
increases 4 per cent, at a further depth of 420ft.; so that the depth 
at which the temperature of the air would become, under present 
conditions, equal to the heat of the blood, would be about 3420ft., 
and this depth was fixed by the late Coal Commission as the pro- 
bable ultimate limit of ceal working. 

In reference to the action of oxygen on nitrate of copper in a 
state of tension, Messrs. J. H. Gladstone, F.R.S., and A. Tribe 
F.C.\S., have found, that, if a strip of silver in contact with, or 
connected by a wire with a strip of copper, and both suspended in 
a solution of nitrate of copper, the silver will have a deposit of 
metallic copper — it, only in the presence of oxygen ; either 
near the surface of the solution exposed to the air, or when oxygen 
is dissolved in the solution, When nitrate of silver is substituted 
for the nitrate of copper, a deposit of sub-oxide of copper appears 
on the silver Each of these ts can be replaced by others. 

M. H. T. WEBER has demonstrated that the specific heat of carbon 
increases with the temperature more rapidly than for other sub- 
stances. Experimenting on the diamond he found— 





Odeg. = yx = 0°0947 
50deg. — YY = 0.1435 
100 deg, — X = 01905 
150 deg. = vy = 0°2357 
200dey. = yx = O°2791 
and for graphite— 
XY = 01167 X 0°0016t. 


In this country the earth’s temperature is constant at a depth 
of about 50ft., where the temperature is about 50 deg. Fah. The 
rate of increase of temperature is in our coal mines generally 
1 deg. Fah, for every 60ft. of depth. It is questionable, however, 
whether after a great depth the rate of increase does not prove 
more rapid than before. At the deepest coal pit in England, 
namely, that at Rosebridge, near Wigan, where the shaft is now 
2376ft. deep, and is still descending, there the ratio of heat increase 
agreed with the ordinary rate down toa depth of 1800ft., after 
which it became considerably more rapid. At the lowest point of 
the sinking the thermometer indicated 92 deg. Fah. 

In his collection of essays on ‘‘ Science and Commerce, and 
their Influence on Manufacture,” Mr. Simmonds gives the following 
account of the first importation of raw cotton to this country from 
the United States. Many years ago the senior editor of one of 
the leading American papers was informed by his venerable friend, 
Mr. Samuel Maverick, of Pendleton, that when a boy, as clerk in 
the house of his uncle Mr. William Turpin, of Charleston, he 
assisted in packing the first bag of cotton ever sent to Liverpool 
from the United States. The cotton packed by Mr. Maverick was 
put up in the seed, This was long before Whitney’s invention of 
the cotton gin. The consignee of the lone bag of cotton informed 
the house of Wadsworth and Turpin that he could not sell it, 
that it was valueless, and advised them to send no more. 

APPARENTLY the greatest resource for coal in the future will be 
the deposits of the United States of America, which have an area 
of coal formation extending over 200,000 square miles. More 
than twenty coal-fields in America can be enumerated, some of 
which are small, others very large. Pennsylvania possesses no 
less than 12,656 square miles of bituminous coal and 470 square 
of anthracite; while West Virginia has 15,000 square miles ; 
Illinois, 30,000 square miles; Michigan, 13,000; Iowa, 24,000; and 
Missouri,j 21,000 square miles of coal, Add to these the great 
coal-fields lying within the ancient Ap allachian Basin, amounting 
in all to 203,000 square miles. It will, however, be a long time 
before we can look to America for a supply, inasmuch, as she 
requires ered increasing quantities to satisfy the demands of her 
iron manufacturers, 

THE self registering tide gauges of the United States Coast 
Survey are doing good work not only in recording tides, but also in 
catching the fleeting waves produced by earthquakes. One of the 
first cases of this kind occurred on the Pacific coast in 1854. The 
great earthquake of Arica, in 1870, produced a wave that travelled 
in one-half of a day to Honolulu; and in one, two, and three days 
respectively to San Francisco, Melbourne, and Yokohama, It is 
now proposed to use this simple instrument at a number of points 
in the Mediterranean Seaas a regular meansof recording the frequent 
earthquakes that occur there, where the systematic daily tides are 
so slight as to be nearly imperceptible. The annual report of the 
observatory at Sydney, New South Wales, states that the tide gauge 
at that port nas recorded fewer earthquake waves than that at New- 
castle, a hundred miles distant, probably owing to the more open 
harbour of the later. 

THE normal heat of the body being taken at 98 deg., fever heat 
commences at 100 deg., and the extreme limit of fever heat may 
be taken at 112 deg. “Br. Thudicum has concluded from experi- 
ments on his own body at high temperatures, that at a heat of 
140 deg. no work whatever could be carried on, and that at a 
temperature of from 130 deg. to 140deg. onlya very smallamount of 
labour, and that at short periods, was practicable ; and, further, 
that human labour, daily and during ordinary periods, is limited 
by 100 deg. of temperature as a fixed point, and then the air 
must be dry, for in moist air he did not think men could endure 
ordinary labour at a temperature exceeding 90 deg. Dr. Sander- 
son has added useful testimony in detail leading to similar con- 
clusions, observing that gymnastic exercises can be practised by 
men in high temperatures up to a certain point, but that imme- 
diately the temperature of the body rises to 102 deg. or 
103 deg. Fah., then all capacity for further exertion ceases. A 
case in Cornwall has been instanced of the excavation of mining 
galleries where the air was heated by a hot spring to a tempera- 
ture said to amount to 117 deg. Dr. Sanderson visited the mine 
and found the temperature to be 1144 deg. Fah., and the total 
duration of each of the men’s work who were then e was 
less than three hours in the twenty-four. Dr. Sanderson fixes 
the limit of temperature consistent with continuous healthy 
labour during five hours at a time at 90 deg. Fah., but that even at 
this 7 mgm the loss of working power would be very con- 





JUNE 20, 


MISCELLANEA, 

THE following appointment has been made at the Admiralty : 
—John A. Rowe, engineer, to the Zephyr. ; 

WE learn from the Dunedin Morning Star that Mr, J. Millar, 
F.S.A., has been instructed by the Hon. J, J. Casey, the Victorian 
Minister of Roads, to prepare fresh plans for a ship canal and docks 
at Melbourne. - 

THE number of London cabs has increased from 5687 in 1869 to 
8160 in 1872, and there will be a very large increase during this 
year. The number of cab standings has been increased from 292 in 
1868 to 498 in 1872. 

Tue duplicate cable of the Eastern Telegraph Company 
(Limited) from the Land’s-end to Vigo, having been opened on 
Tuesday for public traffic, complimentary messages were trans- 
mitted , Ewell England and Spain. 

THE project of a ship canal across the Isthmus of Darien was 
one of the subjects discussed at a recent meeting of the New 
Granada bondholders. Among these advocating the prosecution 
of the enterprise were the Columbian minister, Don Jose Arose- 
mena; Mr, Bunch, the British minister at Bogota ; and Mr. A. C. 
La Nause. The last named gentleman exhibited a map of the 
isthmus, showing the various routes suggested for the canal. It 
may be added that the Peruvian Government has ordered a survey 
of the line by the Atrato and Napipi rivers, that suggested by 
Humboldt at the beginning of the century. 


THE judges who have had to award the prizes offered by Mr. 
Hermon, M.P., for essays on the best means of preventing colliery 
catastrophes, have agreed upon bracketing, as of equal merit for 
the first prize, Mr. Robert Eloin, ef 63, West-street, Sheffield, and 
Mr. William Galloway, of 3, Duke-street, Portland-place, London. 
These essays were both of very high merit. Mr. Hermon writes 
that he has increased the amount to be distributed to £275, We 
are informed that the name Robert Eloin, is the fictitious name of 
Mr. Wilfred Creswick, mining engineer, of Sheffield. 

THE number of the metropolitan police engaged in pains 
street traffic amounts to 176, besides 230 stationed at fix ints, 
who pay special attention to the traffic. The numbers killed in 
the streets were in 1869, 128 ; in 1870, 124; in 1871, 120, and in 
1872, 118. The agents in the deaths were—vans, 30; heavy carts, 
19; light carts, 18 ; wagons and drays, 19; omnibuses, 14 ; cabs, 
10; private carriages, 6; and ridden horses, 2. On the other hand, 
the number of injuries inflicted has considerably increased—namely, 
from 1706 in 1869 to 2677 in 1872. These street accidents happen 
with comparative rarity at crossings in crowded places where 
policemen are often stationed, and where the crowded state of the 
streets prevents vehicles from moving rapidly. The largest number 
of accidents occurred in the district of Highgate, and a large 
proportion of these were in streets which were used by children as 
their play-ground and by full-grown persons as a footway. 

THE Executive Council of Newfoundland make the following 
propositions to the New York, Newfoundland, and London Tele- 
graph Company, in view of a speedy arrangement of certain 
matters that may shortly arise under the charter granted to the 
company in the year 1854 :—(1) The surrender on the = of the 
above company of their exclusive right to land cables on our 
shores. (2) The surrender on the part of this Government of their 
right of pre-emption. (3) These mutual concessions to be made 
only on the distinct understanding that they are merely 
preliminary, or the basis of an arrangement by which the New 
York, Newfoundland, and London Telegraph Company, and all 
other companies landing cables on the shores of this island and 
Labrador, shall be subject, among other conditions, to a certain 
tariff or charge payable to our Government on messages sent or 
received hakek oe by such cables, or over their lines in_ this 
island. (4) If the above arrangement fails, the pre-emption clause 
to be put in force by the Government, 

THERE is at present an extraordinary amount of activity 
throughout the Lancashire coal fields, and there is scaroely a large 
firm which is not seeking to extend its facilities for the output 
of coal to the utmost extent. The White Moss Coal Company, at 
Skelmersdale, are sinking to the lower seams, about 500 yards 
below the surface ; at Hindley-green, Messrs. Johnson are sinking 
two new shafts to the Wigan series, which will ultimately be con- 
tinued to the Arley Mine; at Platt-bridge, Messrs. Cross, Telley 
and Co, are extending their workings to the lower seams ; Messrs, 
Ackers, Whitley, and Co., at Plank-lane, are sinking down to the 
seven feet ; the Wigan Coal and Iron Co, are also — pits at 
Westhoughton ; and the Ince Hill Coal and Cannel Co, have for 
some time been engaged opening out the coal measures under 
Amberswood Common. The great difficulty is with regard to 
men, but more attention is being paid to machinery, and coal- 
cutting machines are being gradually introduced. 

AN important private sitting of the executive committee of the 
Amalgamated Association of Miners was held in Manchester on 
Friday. A number of cases relative to wages’ disputes in 
several parts of the country were brought before the com- 
mittee. It was resolved to authorise the men in Lanca- 
shire, where an attempt had been made to reduce wages, 
to resist any reduction whatever, and with regard to several 
districts in South Wales, deputations were appointed to obtain, if 
possible, an advance upon the present rate of remuneration. It 
was also resolved to make an effort to bring into the Association 
the men employed by several large non-union firms in Lancashire. 
A parliamentary deputation was appointed to wait upon Mr, 
Bruce, with regard to the special rules and weighing clauses under 
the Miners’ Regulation Act, and it was decided to take immediate 
action with regard to the adoption of the weighing provisions, 
in the Burnley district, where it was stated the masters had 





required the men to sign ad t requesting the maint of 
the measuring system. 
“THe pavilion for the famous Krupp guns,” says the 


military correspondent of the Western Budget, ‘‘has been com- 
pleted at last, and an opportunity is thus afforded for examining 
the various productions of the well-known Prussian factory. The 
guns, from the light field-artillery four-pounder to the 11}in. gun, 
are all breech-loaders, with Krupp’s cylinder bolt and Broadwell’s 
ring. Nearly all the guns have been subjected to very severe 
trials, according to a new plan, the invention of Herr Alfred 
Krupp, and though they have been too often used, they look as 
new as if they had just come out of the workshop. The guns 
which burst at these trials had, as it afterwards turned out, been 
loaded with a powder which ignites and burns away with extra- 
ordinary rapidity. The Prussian common prismatic powder has 
since been used with very satisfactory results. There are also a 
number of cast iron gun-carriages, of excellent construction and 
finish, Perhaps the most remarkable things in this pavilion are 
two complete gun-carriage beds, each made of a single piece of 
cast steel, which are unsurpassed in the Exhibition as regards 
lightness, cheapness, and strength.” 

Tue lumber traffic has long monopolised a large share of the 
vessels on the Great Lakes, and latterly the grain-growers 
have felt that they needed all there are. An attempt to trans- 
port the lumber across Lake Michigan in rafts, and thus obviate 
the necessity of using any other vessels than tugs, has therefore a 
considerable interest to others than those engaged in the lumber 
trade, Lake rafts are not oe tage novel; but heretofore they 
have been moved comparatively short distances, chiefly from 
the mouths of streams on Lake foaven and Saginaw Bay to mills 
in the vicinity. Now some Chi firms have made preparations 
to test very thoroughly the p cability of towing rafts of logs 
across Lake Michigan to Chicago, there to be manufactured. The 
danger is that the rafts may be broken up and lost in the heavy 
storms to which they will be exposed, and for rafts of the shorter 
logs this is a ay danger. Very long ~ 4 may make more sea- 
wares aoe, ph dey ed confined to these, not much 
will be sav ‘o balance the saving of vessel room we must set 
the slow progress of a raft and the necessity of using steam instead 
of sails,— U.S, Railroad Gazette. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS —Madame Boyveau, Rue de la Banque. 

BERLIN. — Messrs. A. Asner and Co., 11, Unter den Linden. 
VIENNA. —Mosers. Geroip and Co., Booksellers. 
LEIPSIC€.—ALpuonse Dire, Bookseller. 

NEW YORK.—WIL.mer and Roorrs, 47, Nassau-street. 





‘TO OORBESPONDENTS. 
*,* In order to avoid trouble and confusion, we find it necessary to 


inform’ that letters of inquiry addressed to the 
public, and é Sor insertion in this column, must, in all 
cases, nied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 


answers received by us may be forwarded to their ination. No 
notice will be taken of communications which do not comply with 
these instructions, 

*,* All letters intended for insertion in THR ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, 

*.* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies, 

M.—- Write to the secretary, 81, Newhall-street, Birmingham. 

J. O. (Hanley.)— Your fly-wheel will have to vear a strain of between 2000 anil 
2100 lb. to resist the centrifugal force of the weight you name. 

Amareur Susscriner. —/f your boiler were made of good copper it would be 
quite strong enough if very little thicker than writing paper ; but such a 
plate could not be riveted, nor could the ends be put in. To stand 60 Id. 
the plates, for these reasons should be not less than |in. thick, riveted and 
brazed, 

E. R. D.— The proportion of sulphuric acid to water is about one to six, 
Nitric acid is usually employed for the porous cells. The apring-hammer 
should be of soft iron. The electro-magnet will be certain to have some 
amount of residual magnetism, and it is usually necessary to apply an 
opposing spring of sufficient power just to overcome this residual magnetism, 
and 30 remove the armature from its attraction. We do not understand 
vour use of theword “ secondary.” Do you mean the secondary coil in your 
apparatus? 





WINDMILLS. 
(To the Editor of the Bngineer.) 

Sin,—Will any of your readers kindly supply me with the name and 
address of a good maker of windmills from whom I could obtain drawings 
and estimates. B. J. 

London, June 18th, 1873. 

THE DERBY MARKET HALL. 
(To the Editor of the Engineer.) 

Sim,— We observe in your paper of Jume 6th a statement, on page 346, 
in reference to the Reyal Naval School Gymnasium, that the Market Hall 
in Derby was erected by Messrs. Handyside, of Derby. We beg to inform 
you that such was not the case. The Derby Market Hall was made at 
these works, and erected by our predecessor, Mr. James Haywood. 
Kindly correct this statement in your next, and oblige 

Phomix Foundry and Engineering Works, Stacey, Davis, anp Co, 

Derby, June 12th, 1873. 
{A complete explanation of the facts will be found at page 382.—Epv. E.| 
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RAILWAY ROUTES TO INDIA—M. LESSEPS’ PROJECT. 


We constantly talk of the “vastness” of our modern 
engineering undertakings, Vastness is but comparative, but 
in reality, the age of vast engineering works, in the 
most absolute sense, has but little more than commenced, 
and in it we cannot boast of having led the way, for we 
have been distanced by America, Italy, and France, in the 
Pacific Railway, the Mont Cenis Tunnel, and the Suez 
Canal—and shall be 80, even by Switzerland, ‘in the penetra- 
tion of St. Gothard, just as Napoleon I. distanced our 
road making seventy years ago by his grand mili road 
over the same mountain, In times past the works of ever 
other nation as well as of our own a sort of domestic 
or national character ; communications, either by water or 
on terra firma, were interior—the road, the canal, and the 
railway crept from the coast or the frontier to the capital 
or elsewhere, but great works to connect nation with 
nation, that must span great dividing rivers, and pass 
through or over great mountain barriers, much less traverse 
immense trackless and inhospitable intervening wastes, 
were not dreamt of. The epoch has come, however, when 





international communication can no longer be trusted to 
the sea and its ships, but when every nation that is to 
hold or to advance its place in this world must, whether 
for peace or for war, bring itself overland, or ly over- 
land, with the best and speediest junction with its neigh- 
bours or its dependents—even those too far away and too 
much meen. or even repellant, by diversity of interests, 
race, or progress, to be worthy of that title. 

By national temperament we are not enamoured of vast 
projects—perhaps so much the worse; but we like to creep 
on, step by step, from the already proved to the scarcely 
— and very sure and feasible, and have as great a 

islike to engineering for the glory of vastness of concep- 
tion as to going to war for an idea. The time has come, 
however, in one direction, if not in more than one, in 
which vastness—not merely in project, but, if we be wise, 
also in effective action—is forced upon us. Do we mean 
to keep our hold on India? Has the mind and will of 
England been clearly and fully made up that, come what 
may, for all future time—so far as the narrow ken 
of men can settle—we are there to govern, to try to 
civilise, and to reap our reward from it in the returns 
of culture and of commerce! If not, we may—and we 
assuredly shall—let things take their course, and get to or 
from India as best we can for the moment, until “there 
cometh some man stronger” to shut us out and take pos- 
session. But if we have so made up our minds, the time 
is ripe for us to consider, in a spirit of practice and action, 
our connections with India present and future. 

Of the many promising considerations that enter into 
the projecting of any great international railway, and 
especially of one mainly overland to India, the relative ad- 
vantages of different routes, commercial and strategic, are 
paramount. Cost, which is the product of length and 
natural obstacles—climatie and terrestrial, will difler only 
in degree whatever line we take. 

As vast tracts, unproductive of all traffic, have to be 

traversed by any one of the visionary lines that have been 
7 uniting Europe with India, we think it may be 
1eld—all other conditions of the problem being kept in 
view—that in a purely commercial aspect no overland 
line to India can pay at present, or, perhaps, ever. But 
this should not deter us from fixing upon and carrying out 
whatever line may appear to offer the least amount of 
quite unproductive length, and the largest balance of ad- 
vantages, strategically—which has relations both with times 
of peace and of war—and commercially, which mainly 
means the affording the most rapid and convenient pas- 
senger way to and from India. As to the conveyance of 
munitions or large bodies of troops to India, choose what 
line we may, the chances of interruption in war time 
through political complications, if not through direct 
military opposition, are so many, and so incapable of being 
foreseen, that we believe al/ prudence will even already 
point to the old road over the sea as our only sure reli- 
ance as an ultimate resource, The sea road by the Suez 
Canal is likely to prove just as unreliable for war uses to 
us asa line through any part of Europe. The most that 
can be assured of it is that we could probably prevent its 
being used by an enemy as a weapon against us, by more 
or less effectually blocking up one or both of its outlets, 
But that which would make it useless to an enemy might 
make it so to ourselves, while if it is to continue available 
for us in war times, Egypt must continue a friendly and 
powerful ally, or must be in the hands of one, or be taken 
possession of by ourselves as the first step to any great 
Eastern campaign. The existence of the Suez Canal, 
therefore, but very indirectly enters into any consideration 
of railway routes to India. Four distinct more or less 
feasible projects have been broached from time to time, 
viz. :—(1) A line uniting the central European system 
with those of Southern Russia, and thence on to India b¥ 
some route along the head of the Persian Gulf. (2) The 
long-talked of Euphrates Valley line, either going com- 
pletely across from the Bay of Scanderoon in the Levant 
to the mouth of the river on the Persian Gulf, or only long 
enough to strike the Euphrates at its highest navigable 
point. (3) The line of Herr von Riippert and others, 
starting from the European system somewhere in Hungary, 
probably Temesvar, and running down to Constantinople, 
crossing the Bosphorus by a lofty permanent bridge, pass- 
ing through Asia Minor towards the north-east corner of 
the Bay of Scanderoon, and continuing south of the 
Caucasus, to India by the regions north of the 
Persian Gulf. (4) The latest of projects is that of M. 
de Lesseps, namely, to unite the system of lines of 
Central and Eastern Russia in Europe, and those 
of its Asiatic railways, by a line from Orenberg to our 
north-west Indian frontier, which we are to join by 
a line from our Punjaub system. This presents us with 
the specious inducement of our having very little to do— 
only 800 miles to make—and having then to our hands, 
subject to the good will of Russia, an unbroken way 
through her ancient capital on to the German lines of 
Northern and Central Europe to Antwerp, Flushing, 
Ostend, Calais, &e. M. de re »s has proved himself 
capable of great things. We Salows him worthy the 
character given him by his countrymen of “wn homme 
chevalesque,” and he may have no arriere pensée sug- 
gested by ill to England in this singular scheme, but 
may simply imagine that, once the Indian, Russian, and 
European railways formed an unbroken net, commerce 
and mutual interests would overmaster all intent of ag- 
gressive movements on the part of Russia—that the Czar 
and the Governor-General would shake hands over the 
Affghan mountains, and England and Russia be fast 
friends both to Europe and Asia for ever more. 

But whatever the moving motives of M. de Lesseps may 
be, he must have far less insight into Russian designs, as 
handed down from the will of Peter the Great, and of 
Euro political complications, as well as of British com- 
mercial instincts and Indian military previsions, than we 
give him credit for if he really supposes that England is 
ever likely to help Russia to make a great military railway 
down to her very frontier, and to join on to it an Indian 
line of her own making that might at no very distant day, 
in the event of a great milltary reverse in the Punjaub, 





open to her enemy the whole basin of the Ganges and al! 
India from Bombay to Calcutta. Or that, viewed on the 
peace side, she would help to make a line which 
should divert her own Indian passengers (and such 
merchandise as from India ever can reach Europe by 
rail), together with the trade of Central Asia, into and 
through the Russian empire, to be gradually absorbed by 
Russian merchants, and stopped wholly whenever it was 
her interests to squeeze us in Europe for the sake of her 
darling object—the possession of Constantinople and the 
Euxine, or for any other European object. M. de 
Lesseps may, we think, rest assured that England will 
have nothing to do with his proposed pacification project ; 
nor as things look just now is there much more chance of 
onr complicating ourselves by any connection with the 
Southern Russian Railways. In a word, whatever route 
we are to adopt, let it be one quite free from Russian 
connection or complication, The Euphrates Valley line has 
been again and again so ably and fuily discussed that we 
may pass it here with the remark that it is far too 
vulnerable in many ways in time of war to be of much or 
certain use to us, and that as nothing worth naming of 
local traffic is to be expected from it, and it shortens the 
time to India but little, and would be of little use while 
the Suez Canal remains open, so we think its execution far 
from probable. To Von Riippert’s line, then, as one con 
taining probably most of the advantageous conditions as 
a peace line, we think a preference would be given. 

Asia Minor is known to abound in mineral wealth, and 
only wants security, good local government, and industry, 
to develope the richest agricultural products, If by treaty 
arrangements the Ottoman Government could be induced 
to confer rights over a strip of land of five miles width on 
either side of the lines when laid out, to the company of 
capitalists who should complete it, we think that part of 
the line might feasibly be undertaken as a mercantile 
speculation, and with the prospect of an ultimate return. 
Down to Constantinople, Austria, Hungary, and even some 
other European nations, might see their advantages in 
filling in their link, from the south-east corner of Asia 
Minor on to the Punjaub, we fear that the line, if made, 
must be so as a national or State British line, with 
a joint guarantee from the Turkish Government to 
keep it free from damage and to contribute to its 
maintenance, This line would be subject to fewer com- 
plications in war time to us than any other, foi 
we could strike into it from the sea by Trieste, by the 
Bay of Scanderoon, or at some eastern point, on the Persian 
Gulf even. But, as we have said before, no line, we believe, 
can ever be relied upon as a free communication with 
India pending European wars, or Indian complications 
leading to wars, 

The sea, and mainly the old route round the Cape, 
must be looked, upon as our sure and ultimate re 
source; and it should be the care of our statesmen 
to see that ports and harbours and supply places, 
be not wholly lost sight of and abandoned now in 
these overland days. This suggests what many of ow 
readers will possibly start at when they read, namely, 
whether the best railway to India might not—ail things 
taken into consideration—be a railway across Southern 
Africa. We have said that the contingencies of futur 
wars may oblige us to return to our old route round 
the Cape, as first discovered by the Portuguese, steam 
navigation being, however, substituted for the old India 
man, 

A railway carried right across Africa, following from 
the Atlantic to the eastern shore,as nearly as might be 
about the parallel of 11 deg. or 12 deg. south, and with a 
well-selected port at each end, would cut off not far short 
of five thousand miles of navigation, and substitute for it 
about fifteen or sixteen hundred miles of railway, attended 
with a saving in time to India of probably twenty to 
twenty-five days. The enterprise would be a military one 
at first, commencing with invasions, after preliminary 
treaties with Spain and probably other European powers. 
A strip of country extending, say, twenty-five miles at 
either side of the adopted line—if given in American 
fashion—would, as might be expected, attract an ample 
and rapid gathering of hardy and fighting settlers from 
the overflowing millions of Europe—perhaps also from 
China—and native Indian troops might help them to hold 
their own, The whole of Africa south of this line would 
rapidly join hands with the settlements of Europeans 
already established, and the first grand step would have 
been taken for the real civilisation of Africa, which will 
never be accomplished, or even sensibly atfected, by illus- 
trious missionaries, or fighting knights errant, attended by 
their ladies, or any other fashionable pets of the Royal 
Geographical assemblies. If, as Mr. Galton roundly 
affirms, the negro race can only be improved by exter- 
mination, this at least would commence his improvement 
off the face of the earth in an orderly and pretty effective 
manner, or show the fallacy of the athrmation. 

New markets would become opened to us for the rich, 
but so far small and rude products of Africa and for the 
disposal of our manufactures, Two harbours of refuge and 
supply, one in the Atlanticand onein the Indian Ocean, would 
be available for our shipping in addition to Table Bay, In 
less than another century, after the European mastery had 
been thus far established, other lines might probably reach it 
from the colonies of the Gold Coast, or even from Zanzibar. 
We have not the least notion that the idea—it is no more 
as yet—which we have here thrown out has any chance of 
taking root at present, or that its examination could 
return an answer satisfactory to those whose questiou— 
will it pay !-—is limited to the narrow views, will it pay 
a dividend within a year or five years? It was not on 
such purview, however, that the Pacific Railway was pro- 
jected. 

PROFESSIONAL TRAINING, 


Practice in the field, and diligent attendance upon 
works of a professional character at the commencement, 
continuation, and termination, are to the intended engineer 
what the hospital curriculum is to the young surgeon, He 
there sees and handles the materials with which he has to 
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deal in the future. He learns by observation and assiduity 
the proper treatment to be adopted in icular instances, 
and the technical means by which difficulties of a serious 
nature are successfully grappled with and surmounted. In 
either case the end to be attained is the same, whether the 
strain is applied to the human frame or to the component 
parts of some complicated piece of mechanism or gigantic 
work of construction. A surgeon who had never witnessed 
an operation could have no more idea of the amputation of 
alimb, than an engineer of the driving of a locomotive, 
who had never seen the machine except in a picture. 
There is, in every profession, a certain knowledge, an 
especial description of information, a teaching sui generis, 
which cannot be obtained from books, from study or 
reflection, or supplied by even the inventive faculties of 
man. It is not every man who, when the opportunity is 
placed before him, is able to avail himself of it—at any 
rate to the fullest extent, in acquiring this essential know- 
ledge, which may be termed practical information. Many 
have no taste for it, or at least prefer the study 
of the more theoretical details, They would rather 
exhaust the calculus in determining the pressures upon 
the different portions of a retaining wall than go and 
build one, and there is very little doubt that they would 
be infinitely better adapted for the former than the latter 
task. It must not be supposed that we undervalue theory 
or the study of mathematics, so indispensable to an 
engineer. But the engineer who carries theory to an 
extreme becomes a mere bookworm, a paper engineer in 
fact, and is not a bit better than his brother who proceeds 
in the opposite track with practice, and is ready to solve 
any and every problem by the “golden rule of thumb.” 
If the latter can by any means bring in a little theory to 
aid him he will always get the better of the former, because 
of all other professions that of an engineer is, on the whole, 
a practical one. It is a profession in which men are 
judged by their works : faith counts but little. 

Within the last fifteen or twenty years a marked change 
has taken place in the education and training of engineers. 
It cannot be denied that the progress of the times, the 
introduction of railways, the employment of comparatively 
untried materials, respecting whose powers of resistance 
very little was known and the erection of engineering 
structures of a novel form and on a scale of magni- 
tude hitherto unattempted, demanded a radical 
alteration in this respect. One of the principal 
reasons necessitating the change was that under the 
circumstances precedent was wanting. Engineers had 
nothing to fall back upon. Previous practice and expe- 
rience became a blank. They could supply nothing in the 
way of theoretical or practical information which would 
bear the enormous extension required of it. There was no 
bridge to serve as a pattern for that over the Straits of 
Menai, and the study of the whole subject, with the aid of 
the mathematician and the experimentalist, became an ab- 
solute necessity. Thus a particular class of investigations, 
and consequently a knowledge, for the future, of those 
investigations and their results, were forced upon engineers, 
and in making themselves acquainted with these results 
and others of a kindred character, their education was con- 
siderably improved thereby and its tone raised. But, in spite 
of the advantages which have undoubtedly accrued to the 
profession, owing to the altered conditions now prevailing, 
it is quite possible to err in the opposite extreme; and a 
careful consideration of the manner in which large num- 
bers of young engineers are being now educated and 
trained, will, we think, tend to prove that the error alluded 
to is very frequently committed. As a rule, if a man 
wishes to learn a trade he associates himself with another 
who has already learned that trade, has practised it, and 
is at the time of the association earning his bread by it— 
living by it, ina word. If one wished a boy to learn the 
business of a butcher, one would hardly apprentice him to 
a shoemaker. Yet this is not one jot more absurd than to 
expect a young man to learn the business of an engineer 
by sending him for three years to a college. It will be 
said that at the college he learns at least the theory of his 
future profession, and also studies various scientific sub- 
jects intimately connected therewith. This is true, and no 
one for a moment would undervate the value of the educa- 
tion so obtained were it not for the attendant evils, which 
are serious, 

Were it generally understood that the college train- 
ing was restricted to what it really is, viz, the 
imparting of such theoretical knowledge as would fit 
the student at the end of his course to enter an engi- 
neer’s office, and learn the duties of the profession— 
not ina collegiate, but in a professional manner—one of the 
errors commonly indulged in would be rectified. It is 
generally supposed that a three years’ college course in 
engineering is all sufficing, and that the student who has 
completed the term and obtained a diploma or certificate, 
is regularly qualified as an assistant-engineer. No greater 
delusion can be indulged in. He knows absolutely nothing 
of the routine of an office, nor of the professional manner 
in which things are done, to use a common phrase. It is 
true that designs are prepared, specifications, estimates, and 
quantities got out by students with great care and minute- 
ness. But the designs are never executed, the estimates 
and quantities never submitted to the crucial test-—that of 
a contractor, and the specifications are in every sense dead 
letters. The difference between any designs, specifications, 
and estimates of a professional character being prepared at 
a school or college and in the office of an engineer is, that 
all the responsibility which attends the one is wanting in the 
other. Briefly, the one is a sham, the other is a ity. 

It might reasonably be imagined that anyone desiring 
to learn a business or profession would devote more time 
to that object than to others, which, although bearing upon 
it, and likely to prove of future value, are not of a strictly 
professional nature. But with respect to the engineering 
profession, the contrary is often the case. From three to 
six of theory to one of practice is about the ratio, although 
sometimes the equivalent of the latter becomes cipher. 
One of the evils arising from the prolonged theoretical 
curriculum prescribed at col is that when the student, 

in order to obtain a practical knowledge of his business, 





enters the office of an engineer, his stay there is too short 
to enable him to benefit by the advantages which would be 
otherwise open to him. In the first place, the state of the 
works under the superintendence of the engineer, and his 
general practice, cannot be regulated, so as to suit the re- 
quirements of any young man who desires to benefit by 
pupilage of one or two years, Again, it is of little use to 
take a student from his theoretical studies, and pitchfork 
him into an extensive work, among a chaos of timbers, 
portable engines, excavation, and the whole gene- 
ral méleé of a contractors’ plant. He may after 
a time understand what is going on, he may get an idea, 
but little more, of the continuation of a work of the 
commencement of which he knows nothing, and of the 
termination of which he will be equally ignorant. The 
same method is required in the professional as in the edu- 
cational training of a young engineer. The one he obtains 
thoroughly at a school or college, but the other it is im- 
possible for him to acquire, unless he spend at least the 
same amount of time in the actual discharge of duties,which 
he will have eventually to fulfil almost unassisted. The 
most valuable kind of practice which a young engineer can 
obtain, is to be engaged on a work from the commence- 
ment, to assist in preparing the drawings, specifications, 
estimates, and quantities, and then to witness the work 
carried out, and if possible completed. The work need not 
be on a scale of great magnitude. On the contrary, if of 
moderate extent so much the better, as it will enable at- 
tention to be paid to all the details. It isin the knowledge 
of the actual details of works that theoretical men are 
so weak, The most important point in connection with 
the practical training we have mentioned, is altogether lost 
in the system which crams a man for three years with 
theory and then sends him into the office of either a civil 
or mechanical engineer to learn his profession in about a 
fourth of that time. This point is the connection between 
theory and practice, which is altogether wanting. There 
is no connection, no sequence whatever between the designs 
prepared in a college, and the work the student may see 
afterwards with an engineer. As a means of education, the 
various schools and colleges with especial technical classes 
are invaluable; but are not equally valuable for profes- 
sional training, and they will never be able to turn out 
practical engineers, who are becoming scarcer every day. 
The fallacy to be avoided is to imagine that the scholastic 
or collegiate education renders unnecessary any future 
professional training whatever. 

When a man says, “I wish to make my son an 
engineer,” the natural and common sense reply is, “ Then 
article him to an engineer.” In fact the system pursued 
under the old régime is still the correct one, with the 
exception that the time of apprenticeship or pupilage 
should be shortened, and a portion of it spent in acquiring 
the education now indispensable to an engineer. The 
mistake committed at the present day, is in substituting a 
different and a completely theoretical for a practical train- 
ing, whereas the proper plan to adopt is to retain, in any 
case, the practical training, but add to it the educational. 
It is not by taking away the practice, but by adding the 
theory, that a man becomes a competent and qualified 
engineer at the present day. It is impossible to deny that 
there is just now a strong tendency to substitute theory 
for practice in the training of our engineers, and it will be 
some time before the error becomes manifest. We are not 
alone in this opinion, Some eminent authorities, good 
theoretical men themselves, have acknowledged that a con- 
siderable portion of the time spent in a school or college is, 
we will not say wasted, but devoted to subjects of no 
practical use whatever to an engineer. Moreover, the 
study of some subjects with which an engineer should 
undoubtedly have some acquaintance is pushed too far, to 
the sacrifice of much valuable time and labour. It is no 
doubt indispensable that a professional man should possess 
a competent knowledge of geology, but we submit that it 
is time and energy wasted for him to pursue the subject to 
the same extent as a professed geologist. However inter- 
esting to the latter, and cognate to his vocation it may be to 
be able to demonstrate, that the fossil remains of some 
antediluvian reptile are to be found in a certain situation, 
the presumable proof of the circumstance does not bear upon 
practical engineering. It is, in our opinion, better for a 
young engineer to know how to hoop, shoe, and drive 4 
pile, than to be able to calculate to an ounce—were the cal- 
culation possible—the exact pressure it would require to 
drive it so many inches into the ground. No one is more 


ready than ourselves to estimate at its full value, the real | P 


or se benefit the various engineering schools and col- 
eges have conferred upon engineers, but a line must never- 
theless be drawn somewhere. We should regret to witness 
a profession, which is essentially practical in its character 
and duties reduced to a mere display of mathematical dex- 
terity, book lore, and paper work. 


COMPOUND AND NON-COMPOUND ENGINES, 


RartHeR more than twelve months ago, that is to say, in 
May, 1872, the English Government tried a veryimportant 
experiment with two gun boats, the Swinger and the 
Goshawk, intended to determine which was the more 
economical—compound or non-compound engines. We 
described the boats and the trials very fully in our impres- 
sion for May 31st, 1872, but it will be well to re-state 
some we here. The boats are sisters. They are each of 
408 tons burden, and 60 nominal horse-power, intended 
to work up to 360-horse power indicated. The Swinger 
has simple double engines, the cylinders being 34in. dia- 
meter, and 22in. stroke, by Humphreys and Tennant, 
driving a single Hirsch screw 9ft.in diameter, and 10ft.24in. 
pitch, A six hours’ trial with these engines, consisting of 
arun of three hours’ duration from Plymouth and back, 
proved that the —— of fuel was 2°61 Ib. per indi- 
cated horse-power per hour, the boiler pressure being 
60 Ib., and the revolutions about 116 per minute, The 
Goshawk has compound engines by Messrs. Maudslay and 
Field. The small cylinder is 28in., and the large cylinder 
48in. diameter. The stroke is 18in. They drive a Hirsch 
screw 9ft. diameter and 9ft. — itch, the smaller 
pitch being intended to accommodate the shorter stroke of 





the engines. On her six hours’ trial the Goshawk’s engines 
made about 125 revolutions per minute with 60 lb. pres- 
sure, and the consumption of fuel was 2°6 lb. per horse per 
hour. The indicated power in the case of the Swinger 
was 36386, while the engines of the Goshawk developed 
374°7-horse power. 

On the 6th of February, 1873, a trial of the Goshawk’s 
so at six knot speed was made for six hours with the 
following results, which show the averages of the two 
runs out and home :—Steam pressure 48-51b. ; revolutions, 
72°86 per minute ; vacuum, 28°3in.; indicated horse-power, 
73°'4, Steam pressure, 49°6lb.; revolutions, 73°73 per 
minute; vacuum, 28°5; indicated horse power, 82°2. 
Consumption of coal per indicated horse-power per hour, 
2°14lb. The consumption of fuel was therefore less than 
on the full- six hour trial, probably because the 
~——— efficacy of the boiler was augmented. To 

e the experiment complete the Swinger went into the 
offing at Plymouth, on Thursday, the 11th, and made a six 
hours’ six knot trial with the following results :—Steam 
pressure in boilers, 49lb.; revolutions, 65°05 per minute ; 
vacuum, forward, 26'2in., aft 27°3in.; indicated horse- 
power, 83°5, Steam pressure, 49°6lb.; revolutions, 62°02 

r minute ; vacuum, forward, 26in., aft, 27}in.; indicated 

orse-power, 77°3, Consumption of coal per indicated 
horse-power per hour, 2°07lb.; coal used, Powell’s Duffryn. 

From this it will be seen that the non-compound engines 
used Jess fuel than the compound engines, When we first 
referred to the trials of the Swinger and the Goshawk we 
were told that the Admiralty system of conducting such 
a is so bad that the results are quite unre- 
liable. We grant that they are not conducted as well as 
they ought to be, but the a chance of error lies in 
the method of estimating the quantity of coal in the grates 
when the run is over, and this can introduce no serious 
difficulty if the observations are made with ordinary care. 
It is just as likely that a mistake will be made in favour 
of one ship as in favour of the other. It may, we think, be 
taken as proved by the Swinger and the Goshawk that the 
compound system does not in practice sive any economical 
advantage over the non-compound system, the heat-trap 
theory and a great deal of similar assumption finding no 
confirmation whatever in practice. It is probable, we may 
add, that the results of the trials of these two vessels will 
go far on the one hand to determine the Admiralty not to 
adopt the compound system for any ships yet to be built, 
and, on the other, to lead them to offer special encourage- 
ment to engineers who will supply very economical engines 
on the non-compound system. 





A NEW ELECTRO-DIAPASON. 


M. NERCADIER, & French engineer, who has given much attention 
to the electric phenomena of telegraphic apparatus, has set him- 
self the task of dividing time into very minute and equal fractions 
and of registering accurately such fractions. This problem has 
been solved by the use of two diapasons of which the vibrations 
were equal, or those of the one multiples of the other. One 
diapason is arranged as an electrical trembler, with mercurial con- 
tact ; opposite to each branch of the second diapason is an 
electro-magnet, through which passes the current, broken at every 
instant, which circulates in the electro- et of the first diapason 
and maintains its movements, The result is the production of a 
series of very rapid —— attractions, which cause and main- 
tain the vibrations of the second diapason ; a stylus fixed to it 
marks the vibrations. 

This arrangement, however, presents several inconveniences ; it 
requires two diapasons with perfectly determined vibrations, and 
three similar electro-magnets, Moreover, in the Foucault inter- 
rupter, which acts as an induction coil, and in which the essential 
condition is that the interruption should be as absolute and sudden 
as F ner vig = the employment of mercury overlaid by alcohol is ex 
cellent; but it becomes necessary to produce more than a hundred 
interruptions per second, the mercury is insufficient, it oxydises 
rapidly, the alcohol becomes black, and renders the point of the 
interrupter and the movement of the diapason doubtful. 

The new apparatus of M. Mercadier does not require these 
sudden interruptions; on the contrary, a vibratory movement is 
maintained, of which the power varies gradually ; the employment 
of mercury and alcohol would here be useless, and in place of them 
is substituted a plate of platinum, against which acts a pointer 
of the same metal, At each contact then, an induction spark is 
produced, which has the effect of slightly prolonging the duration ; 
the platinum wears away slowly, but it does not oxydise, and works 
perfectly. The instrument not requiring the presence of liquids, 
the interrupter may be placed in any desired position, and there 
seems no reason whyit should not register its own vibrations, instead 
of serving as intermediary toanother. Thus one diapason and two 
electro-magnets are suppressed. M. Mercadier’s electro-diapason 
with continuous action consists of a single instrument fixed to a 

jiece of oak supported on three screw legs ; a small —eeeeoaaaes 
is mounted opposite to one of the branches of the diapason, which 
has behind it a platinum wire about a centimetre long, which acts 
as an interrupting stylus. A steel point, made of very fine wire, 
fixed to the other branch of the diapason serves to register the 
vibration. The plate of platinum carried on a regulating screw is 
fixed between and slightly behind the two branches of the diapason, 
capone to the platinum wire, and in such a way that contact 
takes place when the two branches approach each other. Lastly, 
the positive pole of a battery is placed in communication with the 
interrupting plate, and the negative pole with the point or stylus, 
through the wire of the electro- et. 

With this an gr eng that has to be done is to cause the 
plate to ap) hh the platinum wire, and when contact takes 
place a spark is given off, the current passes, the diapason 
to vibrate of itself, and the interru i 
nously ; the distance of the plate is ted until the maximum 
vibration of the instrument is obtained, when it will continue to 
vibrate so long as the battery is working. 

The instrument may be converted into a chronograph by the 
addition of a —— covered with smoked paper set in movement 
either by the hand or by wheel-work, on which the stylus will 
inscribe the vibrations. M. Mercadier has thus obtained with 
diapasons of 128, 256, and 512 simple vibrations per second, and a 
cylinder of fifteen centimetres diameter, curves of four and five 


ins 
wire vibrates synchro- 


millimetres. 
By cutting these curves into equal parts through their medial 
lines the divisions of time corresponding with the number of the 


simple vibrations of the diapason are obtained. The most im- 
of this instrument is that independently of the 





it pro} 
ld vibrations of the dia; it preserves a remarkable - 
ism, the variations within a millimetre, and tly 
ployment of a seconds’ um appears unn unless it be 
to e once for all the exact number of the vibrations of 
the diapason. 
TuE Geographical Society at Berlin has been promised State aid 
in fitting out an exploring expedition to Africa, 
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GUN-COTTON EXPERIMENTS AT CHATHAM. 


On Monday, June 16th, a of experiments was 
carried out at the School of Mili itary Engineering, at Chatham, 
‘with a view of further investigating the behaviour of gun-cotton 
fired by detonation under various circumstances. The most 
interesting part of the programme related to the power of the 
detonating action to communicate from charge to charge when 
placed at intervals in confined spaces. In addition to this com- 
parisons were made between wet and dry cotton, both in the 
nitrated and the ie condition. The first experiments took 
place at the Gillingham, old tower ; they related to the communica- 
tion uf the detonating action from charge to charge placed in bore 
holes in brickwork. Fig. 1 shows the arrangement first tried. 
Vertical holes were drilled in the brickwork to the depths shown 
in the figure. A wet disc with a dry disc over it was placed at 
the bottom of each, and in two cases a disc was suspended mid- 
way ; the whole of the discs employed were } oz., measuring 1{in. 
in thickness, and ‘9in. diameter. In the mouth of each bore 
hole was placed a disc with an Abel's electric detonating tube in 
it. These were brought into the circuit of the firing battery. 





It was expected if the discs at the bottoms of the holes were 
fired by detonation that the brickwork would be blown away, 
while the ordinary explosion by 
flash would not be able to pro- 


rails placed vertically. The discs were laid in two tiers, forming 
a pile 2ft. 6in. long ; three rails were cut in two, and the whole 
structure swept down on the explosion of the cotton. 

A few trees were blown down with gun-cotton, and a submarine 
mine experiment was thade earlier in the day to test the quantity 


of moisture that might he present in gun-cotton with the 
minimum dry priming charge capable of acting. The columns of 
water were photographed as usual, but the results were only 
partially successful, and, to a certain extent, contradictory of some 
that have been obtained on previous occasions. On the whole 
the experiments in Tower Hill field may be said to have been 
successful, With regard, however, both to the questions of dry 
priming in wet charges and of the passage of the detonating 
explosions from charge to charge in bore holes in brickwork, the 
ground is very uncertain, and further experiments will have to be 
made to obtain any reliable data. The subject requires delicate 
handling, and it will be desirable to feel the way very carefully 
and especially to avoid any of the little impromptu alterations in 
conditions which render complete comparison of results difficult. 
Gun-cotton when fired by detonation is very local in its effects ; 
any little alteration as to the distribution of discs against 





stockades may, therefore, make a greater difference than would be 
expected ; and the same principle holds good with regard to the 





duce any such effect. After 


which presses against the section under consideration. Asa 
second example, let the section be taken below the level of the 
water on the outside. Let K represent the vertical dimension 
of the section, and P the pressure. Then we have Py = 
D x L x K (H—H)). In other words, the pressure is uniform 
for all parts of the gates which are subjected to the pressures 
from without and within. By means of the last two equations 
the strains can be obtained which act upon the cross-beams, on 
the supposition that they are detached and derive no assistance 
from their connection with the other parts of the gates. When 
the cross-beams are straight in contour, and in the form of a 
solid of equal resistance, they are regarded as simply supported 
at each extremity by the posts. It is under these conditions 
their bending moments are ascertained, which is accomplished by 
the ordinary formule for the strength of materials, But, in 
addition to this strain, the cross-beams are subjected to others of 
a compressive character resulting from the reaction of the two 
leaves of the gate. If we call this reaction R, it can be deduced 
from the equation of moments, Let P equal the resultant of the 
perpendicular pressures, as represented in Fig. 2. Taking the 
moments about B of the forces which act upon the left- 
hand side] of the leaf, we ae Lew f=0, 


P x L, 


have 
from which N x f= 


and N = P x I . The com- 








firing it was found that where 
the intermediate disc had been 
used detonation had certainly 
been transmitted to all the discs. 
In one other case it is probable 
that this had also occurred, but 
in two éases it had failed. It is 
to be borne in mind that the 
brickwork was very rough, and 
the holes not very regularly or 
carefully made. This is to be re- 
gretted, because the charges and 
distances were such that success 
could not be counted on under 
any circumstances. It may 
probably be safely reckoned that 
an ounce disc will strike 
another so as to communicate 
d.tonating explosion at a dis- 
tance of from 2ft. to 3ft. ina 
smooth hole of diameter not 
greatly in excess of that of the 
disc. A half ounce disc in a 
rough irregular hole could not, 
therefore, be expected to com- 
municate detonating explosion 
to a charge 2ft. 7in. from it. It 
may be observed that the powers 
of dynamite in this respect are 
found to be nearly the same as 
those of gun-cotton. 

Next followed an experiment 
of similar character with regard 
to the communication of deto- ~ 
nating action passing along an 
iron tube and firing charges in 
the branches. This experiment 
was not a successful one, but the 
arrangement was faulty. Two 
other similar tests were made. = » 
In each case a 340z. disc of +i 3 5 
cotton was inserted in the moi th ~ 
of a bore hole of 3in. in dia- 
meter and 6ft. in depth, with a 2c 20, 2.6 
disc at the bottom. In one case 
a third disc was employed tur- 
pended half way down the hole. 

In this instance it appeared that 
detonating action had occurrec’, 
but the recults were not as di:- 
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ponent of N in the direction of 
the leaf, which, put equal to F, 
is given by the equation F = 
N x cos. @. But from the 
L 

af? 
which we attain by substitution 
Px Lx 
¥eRCS 


question cos. 9 = from 


‘a and reduction F = 
er eh 
ry ne 
: pression it is apparent that when 
-----9 the camber of the cill f is equal 
to one-fourth of the opening L, 
the longitudinal compression F 
is equal to the perpendicular 
pressure P. In gates constructed 
on the French system the camber 
is usually one-fifth of the open- 
ing between side walls, and in 
that case the value of F is F 
5, p 
= “. - The strains acting 
upon the other parts of the 
gates can be ascertained in a 
similar manner, and the dimen- 
sions assigned by rules well 
known to engineers. 

With respect to the skins, or 
sheeting, or planking, or what- 
ever method may be adopted of 
filling the hollows or spaces be- 
tween the cross-beams, they are 
generally supposed to be em- 
bedded if they are continuous, 
or if they may be fairly con- 
sidered to act as one piece. 
Viewed merely as a thin skin, 
they are in the same position as 
the solid web of a girder. In 
this case the pressure of water 
is calculated and the strength of 
the skin determined as usual. 

The objection to this method 
is that it makes the thickness 
tvo great, because no allowance 


From this last ex- 


















































































































































tinct as might have been wished. \ T is made for the angle iron or the 
The trial of the destructive A if stiffness which brace it in a 
powers of gun-cotton in its /\ vertical and lateral direction, and 
various states took place ut ‘ wow | also strengthen the edges of it. 
Tower Hill field, Upnor. — " ' f Iron sheeting is in the best 
Figs. 2 and 8 show its fm 1 position to resist the pressure 
plan and front elevation, tle | of water, when the framework 
stockade work on which tle " rr)pP which it covers is arranged in 
trials were made. The timbeis in 2 Lt the form of square panels. The 
were 12in, square in sectiin | [fost ry rectangular iron plates which 
throughout. The comparison of Th BEW = 3 are fastened all round their rim 
10 lb. wet cotton in the ordinary ii = 5 may be regarded, for the sake 
state, of dry nitrated, and of v et 1/2 /3)4/5)6)7 " Sn of calculation, as a gridiron or 
nitrated cotton, was first mrde ! | FH sa species of lattice work formed 
on the single portion of the *% - ae - Qe wwe wer 8) of two series of bars mutually 
stockade of fir timber. The wet 20. 2a 2% 3 4 Sb or ae supporting each other. There 
cotton in the ordinary condition (J Les we7)}(o Las prN) (9 Las prv) (0 cas pry N) (go 4es wer) are no experiments to afford 
drove back one and partly cis- data for calculating the exact 
placed one timber (vide 2 a on strength of plates in this situa- 
pa ‘The wet nitrated cotton EES SIcwIFIES THAT THE TIMBERS ARE CUT CLEAN THROUGH: eo? aneneS eprTee tion to resist pressure. The 
containin, ro ' i 
moisture) yon vase canteen ta SICMIFIES THAT THE TIMBERS ARE KNOCKED DOWN. PARSE SF Uae: ee “See oF Cae Gee a ‘united Rene om 
and displaced two (vide2a on = SIGHIFIES PARTIAL DISPLACEMENT OF THE TIMBERS. . pe BURNING WITHOUT EXPLOSION uprights is calculated by the 


figure). The dry nitrated burnt 


without explosion from some cause (vide 2 ¢). Double stockades | action of charges in tubes where the size or roughness of a tube 


were then subjected to the action of 80 1b. dry, wet, and nitrated, 
with results shown in Figs, 2 and 3, as Nos. 3, 4, and 5, 
respectively. On the whole the effect of the wet nitrated cotton 
appeared to be the best; but all these results may be said to have 


been good and nearly even. 200 Ib. of nitrated gun-cotton were | 
next exploded in a mine under 1771 of solid earth, to test the | 
horizontal and vertical distances to which the effect would | 
extend, a crater 21ft. in diameter and 6ft. deep was formed on | 


exploding the charge. 
the charge, frames 4ft. 2in. at close order being used. 
The printed programm 
veloped in the explosion would be tested. The only proof, how- 
ever, in which this appears to have been done, was by observa- 
tion, that is from the fact that no second explosion occurred. 
Frequently in firing gun-cotton charges a quantity of carbonic 
oxide gas has been formed, which in its further ignition or 
oxidation caused the second flash, It is according to reason to 
suppose that the addition of the nitrate would tend to prevent 
the formation of carbonic oxide, by promoting complete oxida- 
tion in the first instance. ion on this, as on other occa- 
sions, tended to the conclusion that this was the case, no second 
action being discernible. A barrier of railway iron was swept 
open by the explosion of — nitrated dry cotton discs 
(15$1b. by estimation). The railway iron formed a wall 8ft. 6in. 
high, constructed of single thickness of rails, and propped up by 


Radiating galleries had been driven round | 


e stated that the nature of gas de- | 





or bore hole may almost destroy the value of an experiment. 





CONSTRUCTION OF DOCK GATES. 
No. VIII. 


In determining the pressure and strains upon the various parts 
of a dock gate, the first calculation made is that of the pressures 
caused by the water. These are normal and readily ascertained. | 
In the diagram in Fig. 1 let the leaf have a length equal to L, 
and let the heights of the water on the inside and outside 
be respectively H and H,. The total pressure P, calling D 
the density of the water, will be given by the equation 


P=D xr . AD . Let us now take a horizontal 
section of the leaf, and suppose it isolated, and find the pressure 
of water upon it. In the first place let the section be made above 
the level of the water on the outside. Put A and /, for the vertical 
distances of the lower and upper edges of the section, with 
reference to the water level on the inside, and making P, = the 


pressure, we have P, = G+) x DL(A4—A,). The expression 
(4 — h) represents the vertical dimension of the section, and the 
otherquantity “ 





(a +” is equal to the mean height of water 


French engineers by the for- 
mule based upon the experiments published in the Annales 
des Ponts et Chaussées, by M. Chevalier, and recently by the 
application of those due to M. Lavoinne. The example which 
M. Perissée selects for investigation is one in which there are ten 
parallel cross beams of timber, joined together perpendicularly, 
either by one piece placed in the centre, or by three pieces fixed 
so as to divide the cross-beam into four. These, in the experi- 


| mental gate, were 6°56ft. in length, between the posts, or 7it. 


from out to out, and consisted of bars of fir, having a thickness 
of 1°6in. in the direction of the weight, with breadths varying 
from 0°92 to 1°24in., in order to compensate for the want of 
homogeneity of the timber in such a manner that all the cross 
beams should present an equal resistance. The camber was 
maintained constant at 0°64in., with a weight of 361b. at the 
centre of a span of 6°56ft. The skins or vertical sheeting were 
formed also of fir rods, having a breadth of 1:6in. and a uniform 
thickness. Their length was 3°8ft., but there was a constant 
distance of 3°28ft. between the edge of the cill and the top of 
the upper cross-beam. In addition the cill as well as the two 
posts were represented by rigid iron bars, The distance between 
the two posts was 6°56ft., that is, exactly double the height of 
the small model leaf experimented upon. The ten cross-beams 
were in the first instance spaced so as to form between themselves 
and with the cill ten intervals or spaces unevenly proportional 
tothe pressure of the water. In the second series of experiments 
the cross-beams were spaced at equal distances apart, that is to 
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say, at every 0'328ft. M. Chevalier admits that, ceteris paribus, 
between the practical limits which do not alter the elasticity of 
the material, the ordinates of the curves of flexure were approxi- 
mately proportional to the loads. It was this fact, which was 
established by experiment, which demonstrated that the distri- 
bution of the loads upon each cross girder could be deduced 
from the deflections observed. The experiments also proved 
that this approximate ratio of the deflections and the loads 
existed for the same system, whether it was simple or compound. 
Let a system be composed of two others, A and B, and suppose 
that under the same load P, one of the components, A, takes a 
deflection represented by g, and the other B, takes another repre- 
sented by /, and that the whole system takes a deflection equal 
tog +h=F. From this we may conclude that, A will sup- 
port in this compound system a portion of P, represented by the 


fraction J Similarly, B will support a portion equal to 7 


g 
consequently, we have the equation 
Ts ser... ey 1 
alli aie a 

Thus the inverse value of the deflection due to the whole 
aystem, is equal to the sum of the inverse values of the deflec- 
tions due to each separate system loaded by itself with the same 
load. In order to estimate the resistance of any particular 
system, or what may be termed its stiffness, the inverse value of 
the deflection it takes under a load may be taken instead of a 
direct. If, therefore, the stiffness of the whole ten cross-beams 
be represented by 100, the relative stiffness of the three 
vertical planks according to their respective thicknesses of 0°4in., 
0'8in., and 1'2in, will be represented by the figures 5°87, 49°16, 
and 158°33. In the accompanying table are given the principal 
results arrived at by M. Chevalier, in which the total load is 
equal to 100. The first cross-beam is that which is the lowest 
and nearest the cill, so that the top one is represented by 10. 
The skin, which in the table has a value equal to zero, is repre- 
sented practically by discontinuous sheeting running from one 
cross-beam to another and simply placed in grooves. The skin, 
which has a thickness equal to , is that which would have a 
stiffness such that its flexibility would be exceedingly small. 
In dock gates the system in which three vertical pieces are 
employed is preferable to that in which a continuous vertical 
sheeting is used, for many reasons, principally because it unites 
the framework together so as to render it better adapted to 
resist the strains of compression due to the reaction of the posts. 
Moreover, the single sheeting would give a thickness at the 
middle of the leaf greater than that which is required, Let us 
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now compare the results given by the table, and in the first 
place when the ten cross-beams are spaced at unequal distances. 
In that case the upper portion of the gate being not so well 
furnished with cross-beams, is not so well adapted to resist 
shocks and alterations of temperature. The cill is relieved of a 
portion of the load equal to one-fifth. The two or three cross- 
beams placed at the upper part of the gate support the greatest 
pressure, which varies between 11 and 13 in the 100. The top 
cross-beam which is the most subject to this variation, supports 
a still greater pressure. When the ten cross-beams are spaced at 
equal distances apart, the top one offers more resistance to the 
shocks and weather than in the former case. The cill is loaded 
to one-fourth more, and the maximum pressure increases from 
the lowest to the highest cross-beam, varying from 7 to 15 in 
the 100. The heaviest pressures exist in the lower portion of 
the gate, the top cross-beam supporting one of a less amount. 
The construction of the gate is simpler with the equidistant 
arrangement of the cross-beams. These experiments demonstrate 
that the skins, or rather the vertical bracing, is of great import- 
ance, since it serves to distribute the pressure uniformly over the 
cross-beams, which may therefore be reduced in the section. 
Moreover, the advantage of spacing the cross-beams at regular 
intervals is also clearly shown. When the gates are of iron, this 
arrangement is constructively advantageous ; and, moreover, 
permits of the lower compartments being as readily accessible as 
the upper. In the next and concluding article the deflection of 
the cross-beams and vertical bracing will be further investigated. 
Skin over the Middle of the ten Cross-beams spaced proportion- 
, ately to the Pressure of the Water. 


Thickness ross-beam most 


fskins L0%d0n “heavily loaded mie bn Remarks. 
ot skins eaviuly loa . U r Cross- mar 
in inches, the cill. I Number. 9 
o 43°40 .. 14°56 .. 10 .. 14°56... .. Calculation. 
1°6 36°29 .. 12°76 .. 10 .. 12°76... .. Experiment. 
1:2 PR... DE an. Bia Bien «a 
0°8 ee és SU «sc OD ce Ee be, cc 
0O-4 1S os BMPs Ot) DB Ge 
02 SO .. WR. 9 vt BAe wo 
0°70 .. 5°04 .. 11°88 .. 9 .. 8°88... .. Caloulation. 
Skin over the Middle of the ten Cross-beams spaced equidis- 
tant. 
2. . 2 co }=BEB. a 4 oe = oe ee Gelesiotion, 
6. "SS sc COD co oo ‘79 .. .. Experiment, 
12 Oe .w FFE ce 1b cc OD ww CORR 
o's eR 6 PR. oe ice Oia cB 
04 ween. 36 Ge co BS. ae. We oo ee 
0°2 2 ae en oe eo 
0-0 o'O7 .. 18°00 .. 21 .. O°33.. .. Calculation, 


Skin over cach Quarter of the ten Cross-beams spaced equidis- 
tant. 


- 53°38 .. 8°66 .. 10 .. 8°66.. 
3... 16 .. O88 .. 7 «w 679.. 
"Ss .. Sl .. SM .. & . 376.. 
4 .. O72 .. Wesel .. 42.. OW.. 
0 O67 .. 18000 .. 1. O88... 


.. Calculation. 
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slabs.”—17th June, 1870. 

1684. Joun WALKER, Mansell-street, Aldgate, London, and AporrHr 
Ernest RaGon, Cottage-road, Paddington, London, ‘Ships, &c.”—11th 
June, 1870. - 

1698. FasiAn James Knewstvs, St. James-street, Westminster, “‘ Bags, 
&c.”—13th June, 1870. 

1699. Grorce Lewis, Kettering, Northamptonshire, ‘‘ Reaping or harvest- 
ing machines.” —13th June, 1870. 

1708. ALFRED Vincent Newton, Chancery-lane, London, “ Bats of wool 
for felting purposes.”—1l4th June, 1870. 

1713. Henry Law, Essex-street, Strand, London, ‘‘Supplying water to 
water-closets, &c.”—15th June, 1870. 

1745. Sir Josep Waitwort#, Manchester, “‘Fire-arms and ordnance, 
&c.”—17th June, 1870. 

1709. Joun Henry Jonnson, Lincoln’s-inn-fields, London, ‘Pressing and 
forming heels for boots and shoes.”—15th June, 1870. i 

1778. James Reip, Glasgow, Lanarkshire, N.B., ‘‘ Locomotive stvam 
e es.” —22nd June, 1866. 

1882. CHARLES Hotcrort, Portfield Ironworks, Tipton, Staffordshire, 
“Mine cages, &c.”—2nd July, 1870. 





Patents on which the Stamp Duty of £100 has been Paid. 
1588. Davip Cocuraye, Dunmurry, Antrim, Ireland, “Spinning frames.” 
—11th June, 1866. 
1772. W1tu1aM Epwarp Gepce, Southampton-buildings, Chancery-lane, 
London, ‘‘ Metal boxes, &c.”—28th June, 1866. 
1902. JoHN SaunpERS and JosepH Pirer, Cookley Ironworks, Kidder- 
iter, ‘‘ Tin and terne plates.”—21st July, 1866. 








Notices of Intention to Proceed with Patents. 


1595, Seprmus STEPHEN WILLIAMSON and Davip ParsELL, Saundersfoot 
“Steam engines.” 
1596. Serrimus STEPHEN WILLIAMSON and Davip ParsELL, Saundersfoot, 
“ Pumping, draining, and ventilating, &c.”—3rd May, 1873. a 
= } mag Hencumay, Leeds, “Preparing flax, &c., for spinning.” — 
8t. ‘lay, 1873. 

1696. Wittiam Crark, Oxford-street, London, and Rosert Martin, Old 
Charlton, ‘‘Clipping or shearing animals.”—10th May, 1873. : 

1764. The Rev. GRANVILLE Hamitton Forpes, Broughton, “ Gypsum 
cement or plaster.”—14th May, 1873. 

1786. ALFRED Evans Fietcuer, Liverpool, “Carbonates of soda and 
po 

1790. Epwarp Bacon, jun., Somerleyton-road, Brixton, ‘‘ Needle 
threader.”—16th May, 1873. 

1806. JouANN Ernst Frrepricu Lupeke, Wilmot-place, Camden Town, 
London, ‘‘ Motive power.” 

1816. The Rev. GRANVILLE Hamitton Forses, Broughton, “Compound 
for the manufacture of lime cement, or plaster, capable also of being 

as an artificial fuel.”—19th May, 1873. 
1824. IstDoRE ALEXANDRE VACHEROT, Notting-hill, London, “ Pro- 


pelling, &c. 
1825. Lours, Sterne, Victoria-chambers, Westminster, “ Railway 





ca! 8. 

1832. The Rev. GRaNviLLeE Hamitton Forses, Broughton, “Compound 
for the facture of ts or artificial stone, capable also of being 
used as an artificial fuel.”—20th May, 1873. 

1845. Epwarp Tver, Old Jewry-chambers, London, “ Railway signals.”— 
2lst May, 1873. 

1872. Dante Jones, Petistree, Wickham Market, ‘‘ Obtaining and apply 
ing motive power.”—23rd May, 1873. 

1887. WiLtiamM WILLIAMs Box, Gasworks, Crayford, “Gas.” 

1891. Henry Henry Henson Henson, Laurence Pountney-lane, London, 
“* Road paving.” 

1894. Wittiam Henry Spencer, New York, U.S., “ Illuminating gas.” 

1898. Joun Hexry Jounson, Lincoln’s-ivn-fields, London, “Hulls of 
i ”—A communication from Eugene Corentin Béléguic,—26th May, 

1900. wae Joun Crapp, Nant-y-glo Ironworks, Nant-y-glo, “* Cutting 

.” 





1905. Henry Haun, Lombard-street, London, “ Wheels.”—A communi- 
cation from Wilhelm Basson.—27th May, 1873. 

1914, NaTHANntet CLAYTON and JosEPH SHUTTLEWoRTH, Lincoln, *‘ Thrash- 
ing machines.” 

1924. Freperick Curtis, Boston, Suffolk, Massachusetts, U.S,, “‘ Gene- 
rating steam for motive power, &c.”—A communication from John 
Henry Mills.—28th May, 1873. 

1946. Jonny Imray, Southampton-buildings, Chancery-lane, London, 
“Caloric engines.”—A communication from Nicolaus August Otto. 

1947. Jonn Henry Jounson, Lincoln’s-inn-fields, London, ** Determining 
and ——— the rate of speed of machines, &c.”—A communication 
from John Walter Osborne. 

1948. Jonn Martin Stan ey, Sheffield, “ Boiler fireplaces or furnaces.” — 
29th May, 1873. 

* JAMES — St. Mary’s-road, Canonbury, London, “ Salt.”—3rd 

ebruary, ; 

410. Jonn CiayTon Mewsurn, Fileet-street, London, ‘ Lubricating 
vertical dies or shafts in spinning machines.”—A communication 

from Vi Dubreuil. 

411. Toomas SHann Dernam, “ Kilns.”—A communication from 
aw Morand.—4th February, 1873. 

427. Penn ne = menes je ARRINGTON, Gresham-street, London, 

ven xes Or used in ail 
Starry | P ; carriages wire-rope tran: 

488. =, Kyevett, George-strect, |Hampstead-road, London, “ Fire- 

grat 
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440. Joseru Josrrn, Birmingham, “ Attachable and detachable dress, 


, or uet holders.” 
442. Wittram Dean, Bradford, and Rosert Lawcaster, Shelf, near 
. eta tors,” —6th February, 1873. 


446. ALEXANDER Ince, Trafalgar-square, Charing Cross, London, 
** Packing tobacco into praia, &c.”—A communication from Ferdinand 


448. JAMES, Rosertsoy, Glasgow, N.B., “Motive power and blowing 
nes.” 
450. Samvet WILLiaM > Charlemont-terrace, Dublin, ‘‘ Furnace 


retorts.”—7th 
461. ALEXANDER PRINCE, cones square, Chasing, Cross, saan, 
“ Distribu: uous or endless lengths of 
&e.”— 4 ll From Ferdinand Flinsch. ~~ 
463. WItit1aM HENRY James Grout, Watson-street, Stoke Newington, 


470. Joux eo Hapwen and ArTHuUR Rawpo.pu, Bradford, “ Spin- 


472. y Tasker, Waterloo Ironworks, near Andover, “ Elevating 
corn, &c.”— 8th February, 1873. 

476. RicHarp WERDERMANN, Princes-strevt, Surrey, “ Purifying and 
refining metals and al 

479. Casimir Sipriot, Milan, Italy, “ ee placards, &c.” 

480. naw yd Pituine, Salford, and Bensamin Har.ow, Macclesfield, 
“ ich ps.” 

487. Witt1am Witson, Newcastle-upon-Tyne, “Hats.” — A communi- 
cation from Rudolph Eickemeyer.—10th February, 1873. 

493. Henry Micuagt Lee, London, “ ferns, &c.” 

501. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Sewing 
machines.”—A communication from Charles Rhodes Goodwin. 

506. Samuet Basu, Paisley, N.B., ‘‘ Bobbins.” 

509. JuLes SALLERon, Rue Pavée, Paris, “ Corks.”—11th February, 1873. 

513, eS CAMPBELL, Queen Anne-street, Cavendish-square, London, 


anure.” 

528. CuaRLes WeicuTman Harrison, High Holborn, London, “‘ Obtaining 
oxygen.”—12th February, 1873. 

534. CHARLEs Owen, City-road, London, “Electrical intercommunication 
Celereen paerenges am guard, guard and guard, and guard and engine- 

ver. 

538. CHARLES Burritt, Surrey House, New Wimbledon, “ Preventing 
incrustation in steam bollers.” 

540. Witt1am Rozert Lake, South London, “Sewing 
sails, &c.”—A communication from Kate C. Barton. 

543. JULES Viau.t, Melun, Seine et Marne, France, and CLAUDE or 
Beryter, Loire, France, “Signals for preventing reilway accidents. 
13th February, 1873. 

548. Kart Lupwic Harrwia Gercke, Alfred-place, Bedford-square, 
London, “‘ Cartridges, 

“> Kerskaw, Laister Dyke, near Bradford, “‘ Spinning worsted, 


550. Francis GooLp ony  aeamaes Glasgow, N.B., “‘Sluices or stop 
valves.”—1l4th ran ae. 

569, Joun Patison, B., “‘ Muminating gas, &c.” 

573. WiLt1AM FREDERICK md Old ag tags mar a London, “ Hats, 
caps, and bonnets.”—A communication from Abraham Bogardus.—15th 
February, 1873. 

605. Erxest Roun, Braine le Comte, Belgique, “‘ Weighing machines.” 

608. ALFRED Vincent Newton, Chancery-lane, London, “ Printin; 

attic Bingham oo. Gouge Wadldaguen Ya gel Hogg id. William Nels 
eorge m Van Allen, and elson 
Stone.—18th February, 1873. 

626. Ernst Kortino, Hanover, Germany, “Steam jet apparatus, &c,”— 
19th February, 1873. 

634. Witt1aM Rogpert Lake, Southampton- London, ‘Steam 
panes & for burning liquid fuel,”—A communication from Frederick 

udfoot. 

635. Witu1am Rovert Lake, 8 London, “Steam 
boilers, &c.”—A communication from Frederick Proudfoot. 

7. BARNARD Witi1am Farey, Bermondsey, Surrey, “Valve gear of 

engines.”—7th February, 1873. 
664. CHARLES FREDERICK TERRY and SAMUEL Cocker, Sheffield, “ os 
- expeditious), detaching boats a any other suspended 
‘hts from blocks, —21st Febuary, 187 
682. ALEXANDER MELVILLE CLARK, Chancery <i London, Pe 
ps and sugar.”— A communication from Louis Joseph Fré 
Soementite. —22nd February, 1873. 

689. EpMunp Smirn and Witu1aM Brier.ey, “ Water gauges for steam 
boilers.” — 24th February, 1873. 

783. Epwarp Hunr and Georce MAaNLeY Hopwoop, he rey ae 

rom suit: 


+, hnildi 





+} tila? 





ABSTRAOTS OF SPECIFICATIONS. 


The fol fictracte those 
Sollowing iy of the Coma any roa published by 


Class 1. —PRIME MO 


wane. 
Including Fined Stow Steam and other E Wind, and 
Water Mills, Gearing, Dole, Pitinoe’ cc. 
3662. G. A. Hawortn, Silkstone Main Gen tendo tart Yorkshire, 
“* Slide valves for steam engines. ne 4th 1872 

This invention relates to im: ents in the construction of slide 
valves for steam or other motive power engines, with the object of re- 
ducing the amount of friction between the valve-face on the cylinder of 
such engine and the slide valve face which is caused to travel over the 
said valve face by means of the eccentric rod or other method of moving 
such slide valve. 

3665. D. Ronerrson, Kilmarnock, Ayr, N.B., “ Stujing-boxes for pistons, 
dc.” —Dated 4th December, 1872. 

The feature of novelty which constitutes this invention is the con- 
cus of the stuffing-box so that the packing is compressed from both 
ends, 

. s st gS Ww. Suir H, Glasgow, “ Burning or consuming smoke.” — Dated 4th 
cen 72, 

The feature of ery which constitutes this invention is the construc- 
tion and ar Pp for heating the air and supplying 
it as heated air to the fuel. 

3700. A. G. are yy London, “ Obtaini motive power.”—A communi- 
cation.—Dated 6th December, 187 od 

The improvements relate to the ‘employ: ent of the gaseous products 
arising from the combustion of fuel combined with steam as a means of 
obtaining motive power. In carrying out the invention the fuel used in 
hea the water to generate the steam is burned in a chamber or cham- 
bers within the boiler, bustion being tained by the aid of com- 
pressed air first supplied with the water to the boiler, and then the air 
and the water separate, the air passing to the fuel ‘and the water by 
another conduit to the we part ee the boiler. The gas generated by 
the consumption of the fuel is forced through the water, and, mixed 
with the steam produced therefrom, is used a motive power. 

8704. W. T. Hamiror, Dublin, “ Producing and transmitting reciprocatin 
motions.” —Dated bth December, 1872. ws 7 

The motions which the inventor can produce by means of this improved 
mechanism or apparatus are, First, to —_ oy axle to reciprocate as it 
rotates and at the same rate; or, 1 cate as it rotates 
but at a different rate ; or, Thirdly, to wien without rotation ; or, 
— to oblige any link, bar, or other object to reciprocate without 

on. 
3815. O. Martanp, Boston, U. &., 
December, 1872, 

This invention describes a steam or other engine governor wherein the 
admission of steam is admitted in relation to the load to be overcome ; to 
a valvular arrangement by which the communication between ‘the 
cylinder and condenser is closed and a communication med between 
both ends of the cylinder, and in automatically operating the valves by 
an auxiliary engine. 











“ Engine governors.”—Dated 17th 


Class 2.—-TRANSPORT. 

Including Railways and Plant, egg od Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3650. B. Jounson, E. B. Exuincton, and J. H, Harrison, Chester, 

** Raising and transporting loags.”— Dated 4th December, 1872. 

This invention relates to apparatus whereby goods can be raised and 
transported to any of a warehouse or other establishment to another 
part. It consists of an overhead tramway circuit on which are placed 
crab-trucks, and of a continuously moving endless rope, guided ekg and 
over the tramway and round driving pulleys moun on the trucks. 
These driving pulleys are connected by gearing to the wheels of the 
trucks, and - A. to the crabs on the trucks, with suitable clutches, so that 
the power communicated through the rope can be applied either to work 
the crab on any truck, so as to raise or lower goods, or to move the truck 
wheels, and thereby to transfer the goods from one part of the establish- 
ment to another pa 
3627. A. McKenztgz, London, *‘ Operating the moving heads of carriages.”— 

Dated 2nd December, 1872. 
This invention comprises various improvements in the mechanism used 





Salford, “ Treating catechus, &c., to obtain products the: 
for use in tanning, &c.”—4th March, 1873. 

793. WiLLiaAM scent age gp Sout! p buildi London, “ Ice- 
making tion from Franz Littman, —5th 
March, 1873. 

905. Dante W. Fisu, Brooklyn, Kings, New York, U.S., ‘‘ Hand stamps.” 
—l2th March, 1873. 

1008. Jonn FARMER, Harrow, and James Bartire Hamiiton, University 
College, Oxford, ‘‘ Musical instruments.”—19th March, 1873. 

1213. ILLIAM PALLISER, Cromwell-place, South Kensington, London, 

“ Boots and shoes.”— 2nd April, 1873. 

1421. Bristow Hunt, Serle-street, Lincoln’s-inn, London, ‘‘ Paper, &c. 

4 “m— from Oswald Meyh and Heinrich Voelter. ac Fo 
pre 

1579. Purip Jouw Davies, Campsbourne-terrace, Hornsey, “Controlling, 

regulating, measuring, and arresting the flow or discharge of fluids or 

liquids, &c.” mond May, 1873. 

1637, DANIEL DE Canene, Merial, and RicHarpD Burton, Camden Town, 
London, ‘‘Gas meters.” —6th May, 1873. 

1667. SHucKForTH Down1na, Felixstowe, ‘* Bricks.”—8th May, oo 

1687. Ropert Corpy BAXTER, Abchurch-lane, London, “ En; 

ig ships’ boats.”—A communication from Arthur Folkard.- — 
9th May, 1873. 

1749. Epwarp Primerose Howarp VauGHan, Chancery-lane, London, 
Looms for weaving.”—A communication from Edward Pike Chapin.— 
14th May, 1873. 

= —— Denuam Heacey, Srighouse, “ Cast steel, &c.”"—16th May, 








1807. , ene ALFRED TELLING and SAMUEL Jonnson, Wood Green, “ Gas 
meters.”—19th May, 1873. 
1822. Epwarp ALFRED Cowper, Great George-street, Westminster, 
“* Sewing soles on boots or shoes.”——20th May, 1873. 
—_ i a — ee for wea "ind May, 1873. bie 
oun RICHARDSON NCIS, Swansea, copper pyrites, 
&c.”—A communication from , Se. Hubert 
1875. Witt1am Epwarp NewrTon, -lane, London, “ Stoves for 
burning hydrocarbon oils.”—A communication from Lucius E. Trues- 
dell. — sare May, 1873. 
1880. Josepu Jowett, Wellington Mills, Laister Dyke, near Bradford, 
“ Reeds or slays used in weaving.” — 24th May, 1873. 
1897. Joun Compton Weeks Jerrerys, Tottenham-court-road, London, 
ay Etre ey’ Mill, Halifax, “Dewing, dampi 
RTHUR RRACLOUGH, ‘8 i mping, 
and oiling fabrics and fibrous materials.” ‘ 
1906. FREDERICK ee New Quay, Cornwall, “ Preventing fraudulent 
alterations in bankers’ cheques, &c.”—27th May, 1873. 
1912. ALFRED THEODORED Howvanp, Chancery-lane, London, “Cuttin; 
See et. &c.”—A communication from Jones Amasa Johnson.— 4 
1949, yp ela Simpson, Soho 6, Mi “Steam e 
ay which is applicable to ae water to steam boilers. "— 29th 


1950. ene Dockuam, Millwall, London, ‘‘ Hydrostatic oe 
and platform weighing machines.” — 30th "May, a 
1967. JoserH Townsenp, Glasgow, N.B., “ Treating “yk 
1968. Henry Henson HENson, Laurence Pountnast na, = ** Road- 
ways.”—3lst May, 1873. 
1983. BenJaMin JoserH BARNARD MILLs, Southam e_ -buildings, London, 
“Gov ”—A comm from James 


T Saat 
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for f ting the closing and opening and locking in position the heads 
of landaus, barouches, and other like ages. 
3659. W. E. Genar, London, “ Preventing trains from running off the rails.’ 
—A communication.—Dated 4th , 1872 

This invention consists in a central rail laid between the two ordinary 
rails of a —- and a series of catches placed beneath the carriages 
ng be ¢ train, so that should a carriage incline to one side or the 

ec 


other, these catches will at once come under the head of the central 
rail and bring back to its proper ition. e catches 
are also inulthed with rake-blocks wallek y ordinary braking 
mechanism. 


3661. W. CornisH, Bromley Common, Kent, ‘‘ Supporting the saloons, cabins, 
fay en or floors of steamships, &c., in a horizontal position.”—Dated 
4th 187: 


This invention relates to improved means and apparatus for support- 
ing and maintaining the saloons, cabins, platforms, or floors of steam- 
hips or other vessels horizontally or in a state of —— inflepen- 
dently of the rolling, pitching, or other motions the hulls of such 
vessels, in order to lessen or prevent the s carried thereby 
suffering from sea sickness, or for retaining ordnance in position, or for 
other useful According to these improvements the saloons, 
cabins, platforms, or floors are so supported as to be maintained in a 
bortsental position by self-acting means brought into action by the 
movements of the hull of the vessel to which these improvements are 
applied. According to these peat the saloon, cabin, or plat- 
form is supported within the hull of a vessel w a series of hydraulic 
rams, the cylinders of which are fixed to the bottom of the hull, the 
water or other fluid contained in the series of —_ being in com- 
—e with one another, or with a central tank or receiver by means 
jpes or passages, so that when the ram or rams of =e or more of the 
va Amn y forced Scnweends the motion or rising of the hull on one 
side or end, the water or fluid is forced from these eae into the 
cylinders on the ite side or end, to force out their — and thus 
cause them to continue to bear against the under surface of the saloon, 
platform, or cabin, so as to maintain its equilibrium horizontally. 
3666. M. Evans, Glasgow, “ Signalling in railway trains."—Datéd 4th 
December, 1872. 

The feature of novelty constituting this invention consists in effecting 
signal communications in railway trains by the employment of the motive 
force of the train for generating electricity, and in the apparatus 
connected therewi 
3689. W. R. Lake, London, “ Coupling for railway carriages.”—A communi- 

cation.—Dated 6th December, 1872. 

The inventor constructs the buffer with a vertically moving 7, which 
carries the coupling pin in its front end. This slide is morticed to receive 
the forked ends of a piece of metal, which is pivoted in the 
buffer so as to be cpented from the side. Wherever this a. piece 
is turned up it the slide locked in that position, to be 
only by the entering of the link, which unlocks it by striking against a 

ly curved face on the lower When the slide is down and 
the pin is through the link the lower part of the angular piece locks it in 
that position. 
3692. M. Henry, London, “ Protecting ships’ thing, &c.”"—A 
cation.—Dated 6th 1872. 
The sheathing or metal surfaces are placed in communication with 
ic machines with continuous or intermittent currents. 
The cunvente may bo svented: 4s vee 
3604. G. Spencer and U. _—, London, “‘ Railway and other carriages.” — 
a 6th — 


| oe of mo ailewing oe wheels of railway, tram, and other 
other a on their axles, and mak: 











3807. W. C. = New York, “ Heating railway cars.”—Dated 16th 
qlisear totcnhok iy pjea thi fas cictialt' Whe ot tres 6 ool hve 





furnace, and terminate in an expansion vessel also connected with the 

; these a saturated solution of salt is caused to circulate 
phy furnace. A safety valve, try and filling cocks, and an 
are connected with the expansion vessel, and the 
diaphragm is connected by a lever witha dami to regulate the fire. 
Air for ventilation may be admitted from outside the car into a casing 
surrou —s the furnace. yy grate over the fire prevents acci- 
— se re if the car is upset: the apparatus is in a compartment 
ocked up 





Class 3.—-FABRICS. 

Including “yo! and Mechanical 

Preparing, Manufacturing, Dyeing, 

Fabrics, &c. 

3637. A. Mostey, Nottinghamshire, ‘* Jacquard machinery.’—Dated 3rd 
December, 1872. 

This relates to the employment of two cylinders in the Jacquard, each 
having the power within itself of stopping and starting the other, whereby 
the repeat portions of the design are made to work any number of times 
and to follow on with the bottom border without the necessity of tying 
3645. G. H, ANprews, London, ‘* Machinery or apparatus | for ectrvacting the 

Jibres of the musa textiles, de. "— Dated ‘3rd December, 187 

This invention ists of a ] arrang t — | combination 
of beaters, scrapers, or scutchers working over a bed of such peculiar 
character as will enable the operator to remove with facility the whole ot 
the inner cuticle, cellular structure, the plates which form the cells, anc 
watery matter contained in at the same time that the outer sheat! 
or epidermis of the leaf stalk is broken through, and the whole of the 
fibrous material contained in it extracted in a perfectly clean state with 
out loss or injury. The sists of a pair of drawing 
rollers covered with india-rubber, or composed of grooved metal. A 
drum, armed with one or more metal bars, beaters, or scutchers, and a 
cylindrical brush on a level bed yp aay of a similar material having « 
reciprocating action. The drum is driven by a belt or otherwise at a high 
velocity ; on its surface are placed longitudinally _poreeeing bars or ribs 
either parallel with its axis or at an angle to it. e cylindrical brush is 
caused to revolve slowly, and is placed below the drum in such a position 
that the edges of the beaters on the drum shall strike against and scrape 
along its surface, which is composed of elastic or semi-elastic spines or 
points such as stiff bristles or fine wire, for example, set as closely 
together as possible, entirely covering the surface of the drum and 
forming a species of brush, the spines or points having such an amount of 
rigidity or stiffness as may be necessary according to the nature of the 
plant to be operated upon. 

3656. J. H. Kexyow and J. Kenyon, Blackburn, Lancashire, “ Carding 
cotton, dc.” —Dated 4th December, 1872. 

This invention consists in applying bevel flanges to the ends of the 
main cylinder, doffer, working and clearing rollers, or to any of them, 
for the purpose of preventing waste, and to keep the fibres from being 
drawn into the bearings. Another part of the invention consists in 
applying between the main cylinder and the doffer and frame sides a 
guard or shield, either fixed to or forming part of the frame sides, by 
which the space between the edges of the card clothing and the frame 
sides is closed. 

3609. 8S. Fittincuam, and J. Parpor, Leeds, Yorkshire, ‘* Machinery sor 
scouring, preparing for printing, bleaching, cleansing, and dryiny 
ready for beaming und folding woollen fabrics, dc.”—Dated 4th Decem- 
ber, 1872. 

The fabric is drawn from a beam or a pile, and is conducted into various 
tanks or vessels, some containing soapsuds or other lees, others pure 
water, and others a solution of salts of tin or other mordanting prepara- 
tion, on to beams, 

3671. R. H. Mippieton, Oldham, Lancashire, ‘‘ Mule incicators."—Dated 
4th December, 1872. 

This invention consists, First, in simplifying the gearing of mule 
indicators ; and Secondly, in the adi uptation of extra hands for indicating 
the quantity of work done in a given time. 

3703. F. Witxrxson, Manchester, “ Yarns or threads, dc 
December, 1872. 

This invention consists in fixing China clay and colouring matters upon 
yarns or threads and woven fabrics by albumen subsequently coagulated 
3712. W. E. Gepux, London, “ Textile felt fabric.”—A communication.— 

Dated 7th December, 1872. 

This textile félt fabric is composed of a layer or lap of flock or animal 
hair more or less thick, and of a coarse fabric woven from flax or hemp 
yarn, and waterproofed by any process, cither before or after its unior 
with the flock. The union of the two parts of the textile felt fabric is 
effected by a quilting or stitching. This textile felt fabric is made in 
bands of any width, and the waterproof woven fabric is extended one or 
two inches on one edge of the band, so that when an apparatus is being 
covered,with the textile felt fabric the excess in breadth of the woven 
fabric m: ay cover the point in junction of the bands in such a manner as 
tu prevent the radiation of the caloric and the penetration of humidity. 


ions connected with 
rinting, and Dressing 








"—Dated 6th 





; Class 4.-AGRICULTURE. 
Including Agricultural Engines, y *aeamaeee Implements, Flour 
Mills, &c. 
3633. 8. Pete, Carlisle, “ Horse rakes.”—Dated 3rd December, 1872. 

These improvements consist :—First, in an adjustable or serrated poe 
for connecting arms pivoted on a central axle, extending from end to end 
of the rake, to head castings to which the tines are pivoted, and a parallel 
motion in a horse hay rake whereby the points of the tines may be 
adapted to various heights and angles of raking; Secondly, in a spring 
press bar, to prevent the tines from bouncing upon the ground and going 
over the hay without lifting it. 

3664. I. Brown, Bdinburgh, “ Hurdling sheep and cattle.”—Dated 4th De- 
» 1872. 

This invention consists in the use of movable hurdles in the form of 
chevaux de frise, for hurdling sheep and cattle whilst feeding or grazing, 
_ —_- land comprised between the supporting arms of the chevau.c 

ing the only part presented to the animals for being grazed or 
fo off, thus preventing deterioration of the growing crop or food on the 
ground by the treading thereon of the sheep or cattle. 
3674. R. Maynarp, Whittlesford, Cambridgeshire, ‘* Machines for elevating 
straw, hay, and corn.”—Dated 5th December, 1872. 

Arrangements b: which an overcast elevator and an undercast elevator 
may be i n one 
3675. a4 Boorn, Yorkshire, “ Manufacture of sickles.”—Dated 5th December, 





Cutting sickles before bending them. 

2005. A. 8. Mc WittiaMs, California, U. &., “ Sheep shears.”—Dated 5: 
June, 1873. 

The object of this invention is to provide an attachment to the blades 
of sheep shears, by which the thumb and fingers of the person using 
them are = ed and supported. In using the ordinary sheep shears 
the thumb must press against the back edge of one of the blades, while 
the fingers grasp the opposite blade or shank in such a manner that the 
shears are operated mostly by the pressure of the thumb. These improve- 
ments conaist in souiding a suitable rest and guard upon the back of 
one blade for the thumb, and also a rest upon the shank of the opposite 
blade for one or more fingers of the hand, so that they will be protected 
and the grasp upon the heme rendered more secure. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
om, = Pickur, Bradford, Yorkshire, ‘* Grate bars.”—Dated 2nd December, 


This invention a oak to further improvements in grate bars, for which 
letters patent were to the present applicant and dated May 
28th, 1872. In the specication referred to the inventor has described the 
use of a frame or support for the grate bars, and this present invention 

; improvements in such framies or supports; and, 
construction of grate-bars. He employs el side 
— the bars, and employs in 
ed by hexagonal openings or other like 


$635. J. Baoon, Church Gresley, Derbyshire, “ Kilns for burning bricks, dc.” 
— Dated 3rd —— 1872. 


longttudi oon, but 
lieu thereof a fretwork 





This relates kilns d of several chambers. Each 
euavtans cae crown, and six or more external fire holes. In 
the centre of chamber is a funnel, not reaching to the top of the 


chamber. a —_ om . [pa py the —~ = 
one chamber pass down the funnel, t al — ie 
bottom of the next chamber ; aa ¢ next pass rough the bars 

of > several eehaien, b 


: 
ff 





draugh regulated dam as is well understood. The of 
each funnel otf closed when the d t has to be 
Bi at the correspon: hamber, an arrang t is provided for 

direct comm: from chamber to chamber when the 
draught is bad. For some goods an inner chamber is constructed to hold 
the goods and veut the.gnene questngSn cuntest Ghevswtih, An impor- 
tant feature of the inventisn is that vy ey ee 
the fire of what is for the time being the ber, and thereby 
utilised. 
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3638. E. Lioyp, Grantham, Lincolnshire, “ Iron construction for the erection | 3684. J. C. A. HenpErson, London, “ Ladies’ skirts or petticoats.” —Dated 5th | battery, to ent the development of injurious and the waste of 
of buildings, d&c.”—Dated 3rd Same, 1 A , , 1872. ” a elements whan tho tole te not in use, fr wal papas the porous 
Flat bars are trussed together at intervals to support framework for | The feature of novelty of this invention consists of manufacturing with a mixture of equal parts of carbon and 


buildings, bedsteads, &c. 
3640. C. F. Lonapen, Sheffield, “ Fireplaces.” —Dated 3rd December, 1872. 

The atmospheric air heated by the means described in the specification 
produces a more ‘ect combustion of the fuel and an increased uc- 
tion of heat, which can be used for warming rooms or heating ovens, 
boilers, or hot plates in kitchens, and for si: purposes. 
ome, Sarre, Bradford, Yorkshire, ‘‘ Fireproof buildings.”—Dated 4th 

ecember, 1872, 

The object of this invention is chiefly to prevent expinsion and con- 
traction of the metal pillars and pra Mn and to render fireproof wood 
pillars and beams and other woodwork, 
ing the exposed surfaces with a layer of or I 
stones, bricks, or other materials, and mortar or cement. 
367%. W. P. Garsurr, Kingston-upon-Hull, Yorkshire, “Bricks, &c.”— 

Dated 5th December, 1872, = ‘ 

A cam upon the main shaft drives a piston to and fro by means of a 
double-ended lever, and also a slide to shut up the leading from 
the pug mill to the cylinder in which the piston woke when the piston is 
moving to force the clay out. 

3681. W. Donatpson, Reading, Berkshire, “Joints for stoneware, &c.”— 
Dated 5th December, 1872. 

This invention consists in constructing the pipes with a spigot at one 
end and a socket at the other, the flange of which projects just sufficient 
t» keep the spigot of the next Pipe in position. Round the spigot of the 
pipe is rolled a ring of clay, the depth of which is equal to that of the 
flange of the socket of the pipe (into which the spigot is to be fixed) at 
such a distance from the flange as to leave an interval for an annular 
stopping of cement or clay between the butt end of the socket and the 
ring. The ring is put on the pire (when the latter has been sufficiently 
dried after first making) in the same way as junctions are subsequently 
added. The opposite faces of the ring and of the projecting flange are 
serrated to give a hold to the cement or clay. The joint is made by first 
filling the space between the inner circumference of the flange of the one 
pipe and the outer circumference of the spigot of the other pipe, and then 
the annular spaces between the faces of the ring and of the flange with 
either cement or clay. 


3688. J. BrockLeaurst and J. Crosstey, Oldham, ‘‘ Stench traps.” —Dated 
6th December, 1872. 

_Each trap consists of an outer casing or cylinder having at the tep a 
pipe connected with the passage through which the refuse water, slops, 
sewage, and other matters escape to the drains, and at the bottom a 
conical passage or seating having an acute angle, the lower part of the 
casing being also of an angular or curved shape. To the lower end of the 
cxsing is connected a pipe, which surrounds the seating, and leads to the 
drain, sewer, or other . aud in the interior of the casing there is a 
hollow air-tight vessel, having at the bottom a conical plug, which can 
enter and fit the conical seating at the bottom of the casing, the plug 
rising to allow the refuse water or sewage to escape and afterwards fall 
into the seating. 

179. Lhe L. Meakin, London, “ Hanging sashes.”—Dated 31st March, 
io 

Hanging sashes or shutters by means of metal plates with the sash line 
attached thereto, fitted into the groove for the sash line and screwed to 
the top of the sash, and also hanging sashes or shutters from the bottom 
instead of as at present done, by continuing the groove and the line the 
whole depth of the sash, and securing the line by a knot, and retaining 
said knot by a small plate fixed on the edge of the sash. 
2023. G. T. Bousrie.p, Sutton, Surrey, “ Door locks.”—A communication. 

—Dated 6th June, 1873. 

The invention relates to an improved door lock in which all springs are 
dispensed with, the “ bolt” made reversible, and the whole lock made 
of such a form and size as to require less than usual of the stile to be 
cut away, while at the same time it can be put in much firmer than any 
other lock with which the inventor is familiar. 


and consists in coating or cover- 
t ition of small 








, Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, In- 
struments of War for Coast Defence, Gun Carriages, dc. 
3702. W. E. Newton, London, *‘ Ordnance tubes.” —A communication.—Dated 

6th December, 1872. 

The essential features of the invention are assembling the parts or pieces 
of metal of which the article is to be composed and treating them to the 
t»mperature requisite for uniting them by means of a more fusible metal 
used asa solder, while they are protected by a surrounding case, so that 
while thus protected a bath of molten metal may be applied to cement the 
parts together. 





Class '7.—-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufacture of Dress, dc. 

3525. G. Swaty, Birmingham, ‘‘ Improvements in lockets, &c.”—Dated 2nd 

December, 1872. 

This invention consists in fastening and throwing open the jointed 
halves or parts of lockets and other articles of jewellery by the following 
arrangements of parts. The halves or parts of the article are fastened by 
means of a sliding push-piece working in one part or balf into a hole, in 
which push-piece a hooked catch on the other part takes, the fastening 
being effected by a snapping action of the push-piece worked by a curved 
wire spring situated under and concealed by the inner ring or flange of 
the locket or article. The eye for the suspending ring of the locket may 
be made in one piece with the spring push-piece. One end of the spring 
of the fastening is made into an arm or lifting piece, and is situated near 
the joint of the locket or article. When the locket is closed the arm or 
lifting piece is compressed, and when the locket is unfastened the said 
arm or lifting piece throws back the half or part of the article and com- 
pletely opens the said locket or article. 

3634. C. Tornam, London, ‘‘ Machines for mincing or minutely dividing 
meat, dc.”"— Dated 3rd December, 1872. 

The chief features of novelty constituting this invention are :— First, a 
peculiarly shaped self-acting fastening and tightening arrang t, 
which, upon the upper half of the machine being placed in position or 
brought over upon the lower balf, will at once swing round and secure 
both halves tightly together ; Secondly, constructing the cutting knives 
and their dividing blocks with a recess, and making one side of knife-box 
detachable and with a corr ding projection, so that upon this side 
being screwed in position the ——- will enter the recesses and 
securely lock the knives and blocks. 

3649. - Suaem, London, “* Sofas or box ottomans.”—Dated 4th December 
187 


‘ 

This sofa or box ottoman is so constructed that when required as a bed 
the back can be lowered level with the seat, on hinges, and is supported 
on two legs fastened outside on the back with hinges. e seat and back 
of said sofa or box ottoman is Ing-stuffed, and where the back joins 
the seat are spring . The left hand scroll facing the sofa contains 
inside a smaller scro! low rest ; it slides in and out as re- 
quired; when out it is su or rests on the lowered back and 
tastened on the same by a bolt. The right hand scroll facing the sofa is 
movable on hinges and falls over, to give the required size of bed above- 
mentioned. The sofa or box ottoman is very easily converted into a bed ; 
it avoids the unsightly black paneing and the seat, and the removal 
of squab in common use now. If the sofa be intended as a box ottoman, 
the seat will be movable forward, stopped by two bolts, so far when up- 
right to clear the back and allow access to the box. The measurement of 
the sofa or box ottoman as described herein are full size, as follows :— 
Length, 7ft. 3in.; width, 2ft. 6in ; as a bed, length, 6ft.; width, 4ft. Gin.; 
but can be adapted to any size. 

3658. J. Exspen, “ Combination of scarf, tie, or cravat, and false shirt front 
Sor gentlemen's wear.”—Dated 4th December, 1872. 
A scarf is made with an opening in front, and is covered at the bac! 








ladies’ skirts or petticoats in the following manner :—First, as regards one 
description of ladies’ skirts called demies, the improvement consists in 
dispensing with the apron or loose straps in the front of such said skirts 
as now made; thus rendering the skirt more hy the weight of the 
front of the skirt is also borne by the sides of the skirt instead of the 
front thereof ; and further, skirts thus made are more com; and afford 


the same freedom to the wearer as skirts made with ips or whole 
fronts. The above method of manu skirts applies also to 
what are called cov of they may be made ; 


skirts, of whatever material 
— skirts or crinolettes, and skeleton or other like skirts or petti- 
coats. 


3699. J. Parkins, London, “Construction of match-box."—Dated 6th 
December, 1872. 


This invention relates to a novel construction of match-box, the object 
of which is to provide against accidents and to facilitate the ignition of 
the matches as they are required for use. 





Class 8.—CHEMICAL, 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, i 
Glass, Pottery, Cement, Paint, Manures, &c. 

3620. J. C. Ramspen, Halifax, Yorkshire, and J, M. TANKARD, Bradford, 
Yorkshire, ‘Staining or dyeing flbrous flaments.”—Dated 2nd December, 
1872. 

The said fibrous filaments are first saturated, either wholly or in part, by 
some chemical solution, say of acetate of 1 dissolved in water, and are 
then placed in an air-tight chamber and are acted upon’by the and 
vapours arising from the slow bustion, d position, or distillation 
of the organic products of ligneous origin, or any other combustible from 
which the different hydrocarbon gases can be evolved after the manner 
described by us in a provisional specification filed in the Great Seal 
Patent-office, on the 30th day of November, 1872, No. . In come cases 
it will be found advisable to dispense altogether with the use of the said 
gases and vapours and the said receivers, and use as an equivalent 
bisulphide of carbon. 

3642. AS pt ‘omens London, “ Smelting iron and steel.” —Dated 3rd Decem- 

18 


, 

According to this invention the entire operation of heating the iron ore 
and reducing and se ting the metal from its scoria is effected in a 
rotatory furnace sim: to tt described in the specification to patent 
No. 3077 of 1871. The ore, with suitable fluxing materials, is heated ina 
rotatory furnace slowly revolving, and then car' us matter is intro- 
duced, over which the heated ore is made to roll by the rotation of the 
furnace. The ore is thus reduced, ~~ heat being produced by the 
combustion of carbonic oxide evolved during reduction, so that the su ply 
of combustible gas for heating the furnace has to be greatly dimi: § 
After reduction balls are formed, which may either be hammered or 
squeezed to form wrought iron, or may be transferred to a bath of melted 
pig for the production of steel or spiegeleisen or other matter con’ 
carbon being — to the rotating furnace, the will be 
therein into cast steel. In order to separate the fused ore into several 
balls, the furnace lining may be made with rings jecting i d 





tube or vessel is charged 
peroxide of manganese, to which is added chromic acid in 
3676. F. G. Morton, Bermondsey, 
or clippings.” —Dated 
This invention relates to the 
clippings by means of muriatic acid and subsequent heating in a 


, “* Treating tin-plate waste scraps 


1 
treatment of tin-plate waste or 
table 


such manner as to effectually separate or remove the tin lead 
and impurities from the iron contained in such waste scraps or clippings, 
with greater advantage than 


and to enable the iron to be utilised 
hitherto. 


a ‘oun London, “ Metal surfaces, &c.”—Dated 5th December, 


This invention relates first to the production of very highly polished or 
sensbting shies sf geil dives, pustionms Sicknl, ox other snetiiey med 
ver, um, nickel, or 0 m , 
this part of these improvements is carried out by employing glass moulds 
or surfaces represen! the object or articles to be re; uced by first 
os upon such moulda or surfaces a thin coat of the desired metal 
required for the outer or polished surface of the object or article it is 
intended to produce. This thin coating of gold, silver, or other metal, is 
deposited upon the surface of the glass by means of a che’ solution 
of the particular metal to be deposited, sisting of a mi 1 salt or 
oxide of such metal in combination with one or several alkaline vegetable 





salts d ding upon the particular metal to be dey osited, which is after- 
wards kened by continuing to deposit a further coating thereon of the 
same, or an or cheaper metal by electro-deposition. In order to 


produce objects or articles in metal with a dead or matted surface in 
accordan 


ce with these improvements, glass moulds are employed, the 
surfaces of which are ground with sand or 


by other means. 

tions of such glass moulds which are left d prod 
| a aay surfaces as ss described, an A device or ornamental 

esign engraved on or in relief upon or applied to the mould will be repro- 
duced upon the metal surface deposited thereon. In some cases moulds 
are employed d with this invention composed partly of glass 
= or wholly of other suitablesubstances, such as stearine or 
8 ic ack " a wa or other like substances or materials 
which are capable of receiving thin, fine, delicate, and compact deposits 
of metals from chemical solutions of such metals in the manner previously 
described. By varying the chemical combination of the solutions 
employed in carrying out these improvements various substances may be 
employed for the moulds, so as to obtain a perfect deposition of the thin 
coat of metal thereon. 


-—. a Winter, London, “‘ Electric telegraphs.”—Dated 6th December, 


This provisional specification states that in order to obtain a by speed 
on long circuits the inventor employs a method by which the line cur- 
rent is only all d to pass through the receiving instrument while it is 
varying in strength, a portion of the line current passing in one direction 
through the instrument during its increase, and in the reverse direction 
during its decrease. The provisional specification also describes means 
of protecting the instrument from lightning, and also of telegraphing 
ways at once. 
8736. W. R. Lake, London, “‘ Insulating compound.”—A communication.— 
Dated 9th December, 1872, 

This invention relates to a composition of materials producing an insu- 

d by means of which a more perfect insulation of tele- 


ose por- 
highly 














The furnace may be lined with -_ known refractory material, but by 
reference bricks made of a mixture of clay, epee eg ——!, ~- built 
and cemented by ore or hammerslag melted in the furnace. valves 
for the passage of air and gas to and from the furnace and regenerative 
chambers, and to the chimney, may be‘all combined in the threeway 
circular slide, and the air supply to the furnace may be accelerated by a 

jet of air at high velocity being sent in with it. 
3668. W. E. Newton, London, “ Manufacture of cast steel, and in refining 

pig or cast iron.”—-A communication.— Dated 4th December, 1872. 

The invention consists in the employment of soda and resin, which will 
form a slag, which will rise up through the molten metal and will carry 
with it all the impurities contained in the iron or steel. 

3670. H. Y. D. Scorr, and T. W. Scort, Middlesex, ‘* Preparing lime for the 
treatment of .”"—Dated 4th December, 1872. 

The main object of this invention is to economise labour when treating 
sewage with lime for the purpose of defecation and utilisation. Tanks or 
vessels are used with stirring apparatus with horizontal or inclined arms, 
from which are suspended metal baskets or perforated boxes containing 
the lump lime. 

3682. T. Ivory, Edinburgh, N.B.,‘‘ Heating and cooling liquids.” —Dated 5th 
December, 1872. 

The features of novelty which constitute this invention consist, as 
regards the heating of liquids or the generating of steam, in arranging 
within the heating space of the boiler one or more chambers or winding 
flues communicating with the fire-box, and which, together with the fire- 
box, constitute the entire heating space of the boilers; and as regards 
condensing or cooling vapours or liquids, the chambers are employed, 
which may or may not be subdivided with compartments or divisions. 


lat P ry 
graphic eonductors is obtained than by the o means ; this compound 
at the same time cheap and durable, and is not easily affected by the 
action of the weather. This pound is posed of one part coal-tar 
or its equivalent, and two charcoal or sawdust, tan bark, or any 
other organic body having a fibre and being a poor conductor of electricity, 
and which may be ground or cut up to mix with thetar. The coal tar 
is brought to a bo! temperature when the charcoal is introduced and 
thoroughly combined with it by agitating the entire mass by any mecha- 
nical means. The proportions may be varied. 








Class 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
3624. W. Easton and F. Tatrersaui, Leeds, “‘ Ventilating mines, &c.”— 
Dated 2nd 


’ 

According to this invenuvon a diaphragm is introduced into the centre 
or eye of the fan to separate the currents of air, and the two faces of the 
diaphragm are curved in such manner as to guide or direct the currents 
and cause them to flow in a direction corresponding with the plane of 
rotation of the fan ; a cowl is provided at the outlet from the fan. 
$631. W. Bruce and H. Foureur, Birkenhead, ‘‘ Receptacles for containing 

aérated Pm 1872. 


\ . 
This consists, First, of a bottle or :eveptacle of any desired shape, the cap 
having an upward continuous way and a spring self-closing valve, 
Secondly, charging appliances, with tap and levers conveniently arranged 
and hinged door serving as a protection should a bottle or vessel burst. 


3632. W. J. Cunntncuam, London, “ Eadorsing figures on wood.” —Dated 3rd 
Di ber, 1872. 





3683. J. SHEFFIELD, Glasgow, N.B., ‘‘ Melting glass.”—Dated 5th D ber, 
1872. 


The feature of novelty which constitutes this invention is the dividin, 
of the under of the furnace by a partition wall, un either side o 
which flues for receiving the products of combustion and air flues are 
situated, the central parts of the furnace being provided with a flue or 
flues leading to them. 

3685. F. M. Lyre, Asniéres, France, ‘‘ Distilling, concentrating, and evapo- 
rating.” —A communication.—Dated 5th December, 1872. 

The features of novelty of this invention consist essentially in distilling, 
evaporating, and concentrating liquids in improved apparatus, the prin- 
ciple of which con in a mode of heating (under increased or 
diminished _— or in vacuo) certain cylindrical, conical, or rounded 
surfaces, and in bringing the liquid to be treated into contact with those 
surfaces in thin streams or films, so that the liquids in passing over a 
large extent of heating surface may be rapidly distilled, evaporated, or 
concentrated. The heating surface is divided exteriorly into compart- 
ments which retain the liquid in contact therewith until evaporation is 


completed. 
seein, “ Phosphates of soda and potash.”— 


3687. R. 8S. Best, Goole, 
Dated 5th December, 18 
The inventor takes phosphoric acid, derived either from aluminous 
phosphates after the extraction of alum or from other sources, and 
definite proportions mixes with potassium or sodium chloride, then 
saturates with ammonia, either from distillation of gas water, or the 
destructive distillation, with lime, of wool refuse, leather, horn shavings, 
or other nitrog bst He then evaporates to crystals or 
dryness, and uses the product at once as a highly concentrated manure, 
or the i chloride by crystallisation or sublimation, 
leaving the _—— or sodium phosphate to be dealt with. He then, 
from a solution of the alkaline te, precipitates tribasic phos- 
phate of lime, by the addition of lime to the solution, having potash or 
soda remaining, which he evaporates to dryness. He then treats the 
recipitated phosphate with a further quantity of phosphoric acid, form- 
ing mono-basic phosphate, dries by mixture with calcined jum or salt 
dh magnesia, and thus produces a very concentrated superphosphate of 
e. 


3696. T. Green, Newcastle-on-Tyne, ‘‘ Treatment of bones, &c.”—Dated 6th 
December, 1872. 


The bones or other articles are enclosed in a boiling pan and subjected 
to the action of water and steam. The waste water is then run off, and 
the pan is tilted in order to discharge it of its contents. The pan is 
mounted on a hollow gu at each end, through one of which steam, 
and through the other water, is admitted into the pan. And the pan is 
tilted by a means of a worm acting on a worm wheel fixed on one of the 
gudgeons, which serve as pivots or centres for the pan to turn upon. 
3716. G. Sincratr, Leith, “ Pulping fibrous substances.”—Dated 7th 


1872. 
ti of novelty which constitute this invention 











by : - front, so that the two articles combined appear as separat 

articles, 

3663. J. Vites, Ashford, Middlesex, “ Glove for cleaning and polishing 
plate.”— Dated 4th December, 1872. 

This invention relates to the manufacture of india-rubber gloves for 
the purpose of cleaning and polishing plate and other articles. 

3673, W. L. Duncan, London, “ Sole to be worn by pedestrians to prevent 
slipping.” —Dated 4th December, 1872. 

The specification of this invention describes a method of making a sole 
for the above purpose by combining felt, rope, cord, or other suitable 
substance or material which will not wear smooth, with leather, 
india-rubber, gutta-percha, or other well known and suitable material 
used for making the soles of boots, shoes, goloshes, and other coverings 
for the feet. i soles may be worn either attached to the boot or shoe, 
or detached therefrom, and fastened on by straps, bands, or other suitable 
means, 

3677. J. Picot, Avenue d’Italie, Paris, “‘ Blastic spring mattresses.”—Dated 
5th December, 


2. 
These improved spring mattresses are com of ring-shay 
Ra Be I ae RB ne any 





ie as re- 
gards the pulping of wood and other fibrous substances, in employing in 
conjunction with pulping boilers an arrangement of tubular h E pressure 
of a number of oval tubes, divided into two 





is arranged on a curved surface of a block, and rollers are provided 
in suitable bearings for traversing the type, whereby the type is inked 
with greater facility than by the ordinary “ dabbing process. 


3639. J. G. Bonrincer, London, “ Withdrawing gases and foul air from 
mines and other underground excavations,”—Dated 3rd December, 1872. 

Rising and falling vessels are caused to work in water with fixed vessels 

which have valves fitted at top and bottom for ingress and egress of gases. 


3643. F. J. Botton, London, ‘‘ Coating leather."—Dated 3rd December, 
1872. 
This invention consists in 


consisting of a mixture of 
1 bst: with emery, emery powder, cerun- 


i or 2 “ 
dum, or other hard substances. The asohaite is dissolved in spirit and is 
then mixed with em: The solution is appliedjin a liquid state to the 
surface of the leather (more particularly to the soles of boots and shoes), 
and is allowed to harden. 


3644. T. E. Hearn, T. Evens, and T. E. Heatu, jun., Cardiff, “ Compressing 
materials.”—Dated December, 1872. 


For adapting mechanical presses having a fixed length of stroke to the 
rpose of pressing equally materials which may vary in quantity or 
ee. and requiring therefore the pressure upon them to be exerted 
through varying distances. For this purpose we attach to a suitable 
mechanical press worked by a crank, eccentric, or other convenient means, 
a liquid c on or buffer so arranged that when the pressure upon the 
in the hion or buffer ds that which may be —— the 
liquid raises a weighted valve and escapes into a service tank, or if preferred 
it may lift a weighted piston or plunger. 
3647. H. H. Murpock, London, “‘ Joints of pipes or tubes.”—A communica- 
tion.—Dated 3rd December, 1872. ar? 
According to this inventiun the ends of the pipes or tubes to be joined 
are formed with two annular ribs or projections separated by 4 
groove. A cylindrical ring or belt of veldeatesd india-rubber, the ends of 
which are turned up so as to form a projecting rim on each side, is passed 
over the ends of the adj pes, and over the said india rubber belt 
is placed a metal collar, formed inside with annular Pom ane to 
correspond with the projections upon the said pipe ends, allowing for the 
thickness of the india-rubber, between the two. The said collar is closed 
round the pipe ends and india-rubber belt by a pin which is made to pass 
through suitable lugs formed on the free ends of the said collar. 
$948. T. A. CrawsHaw and W. Kenwarp, Sussex, “Trap for birds and 
animals.”—Dated 3rd December, 1872. 
The trap consists of a wicker cage open at the bottom and tilted up at 
- — a notched stick hi another notch on the top of an in- 


preparing compounds for coating leather, 
Ht ey bittmen, pitch, resin, or other 








ung 

stick or strut, and with its lower end in notch ina horizontal bow or 
platform on which the bait is placed. The bow is pivioted at the other 
end, and is thus —— at a short distance from the ground until by 
the weight of the or animal thereon the parts are detached and the 
trap caused to fall. 


steam generator, composed 3651. J. ees, Paris, “ Folding frame applicable to baskets.” —Dated 4th 
sets and connected ther by other tubes, into position through » 1872. 

holes or openings in the oval sehen, which holes or pon are after-| This invention relates to the construction of work baskets, light 
wards closed by plugs ; and as eval of liquids pro- | §¥¢ridons, and similar articles, which the inventor calls Fostsleunes, 
ceeding from the = boiler, in arranging within the tank or boiler of | 8° that they can be folded up into small bulk and conveniently portable 
the evaporator a mg the heat given out from which partially evapo- | form. ‘Ihe article consists of a stem which may be jointed, with a few 
rates the liquids before passing into roasters, hearths, or ‘kilns, wherein Tibs at one end folding out like those of an umbrella, so as to form feet, 
the liquids are finally evaporated, and the ash resulting therefrom dried "4 with curved or straight ribs at the other end, also folding out in the 


and burned. 
om >. Key, Dumbarton, “Gas retort settings.”—Dated 10th December, 


This invention consists in so the retorts and flues that, by the 
— to the flues, the oven in which the retorts 
are longitudinal 


be pletely divided into t sections, the 
lower half being shut off from the upper png 
Class 9._ELECTRICITY. 
fi Electric, Magnetic, Electro-Magnetic A 
meee Apparatus, and Galvanic 


8672. A. 8. Owen, London, “ Blectric currents."—A communication.— 
Dated 4th December, 1872. 
The object of this invention is to increase the efficiency of the electric 


manner of an um! and covered with fabric, so as to form a work 

basket or receptacle for artifical flowers or other light articles, or tu form 

@ light table. 

3654. W. B. Woopsury, Greenhithe, “‘ Photo-mechanical printing, &c.”—Dated 
4th December, 1872. 


These im; te relate First, toa method of obtaining by photo- 
graphy bi suitable for employing with type in the ordinary method 
of ic printing, either from a subject represented by lines, as an 

or or from a taining half tones as a 
or nature ora painting. 

the termed ‘‘ Woodbury type,” by which that process is rendered 
much simpler. Thirdly, to an improved m 

machinery. The invention consists, 
with og yen oe Be 
and network combined, in 
to produce printing blocks. 
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3652. W. E. Teare, Manchester, “ Guards for gas lights.” —Dated 4th Decem- 
ber, 1872. 

This invention relates to the protection of gus lights in cotton mills 
= ~ any to t Se wih dean 
of so as to prevent an: 
fg ot yo Es bs inflammable natter comiagin contact therewith ; 

in a new and improved method of ligh' the without re- 

moving the protectin guard. In carrying out the invention is fixed first 
permanently around the gas burner a frame made of brass or other suitable 
metal, eet ok ye hye = a oe: 
frame is placed e8, suc g 
a - —e or d ns 7 slide,” He aoas _— tolthe Joint 
othe venient of brass frame by means of a movable a 
pend tube, into is placed a fuze or match, so cons! that it may 
slide backwards and tube that the end of the 

it into contact with serrated metal or other - 
gas 


fuze may be brou 
surface, which by will ignite the fuze or match, from w! 


may be lighted. 
3655. R. Taytor, Briton Ferry, Glamorgan, “ Furnaces for heating iron 
bars.”— Dated 4th December 1872. 

Furnaces are divided by partitions to separate the heat. 

3660. 8. Clayton, Bradford, “ Hydraulic and hydrostatic cranes.” —Dated 4th 
December, 1872. 

The invention relates to employinga self-acting gear for lifting and lower- 
ing the chain or rope without any outside balance-weight, also in employing 
— formed with two rings, besides the usual leather, forthe purpose 

eeping the inside of the cylinder free from dirt. For this purpose 
rope is employed ora rod, to which is attached a chain or rope, 
which fa fixed to the piston rod and passes under a ; the 
is fixed to a grooved barrel ke on a 
small large drum or 





0! 
a 


, pe, 
outside balance weight. The hydraulic or hydrostatic 
piston 's, having two a in and acting asa 
scraper, keeping the cylinder free from any 
3686. A. Browne, London, ‘‘ Raising wrecked vessels.”—A communication. 
th December, 1872. 


—Dated 5i 
The features of novelty of this invention consist of ap tus so con- 
structed and operated as to force currents of water and air separately 


through a tube lowered into the water alongside of the wrecked or sunken 
vessel for making a passage through the mud or sand in which the wreck 
may be embedded. Then passing a float with a line attached to it 
through the said tube, and afterwards by means of the said string and 
float, placing stronger cords under the wreck sufficiently strong to a 
heavy chain cable under the wreck for lifting or raising it to surface 
of the water. 

3691. W. R. saan, Bente, “* Horse-shoe nails.” —A communication.— Dated 

th 1872. 


6 , 
This invention relates to a nail for horse-shoes, and is constructed to 
serve both the ordinary purposes of a horse-shoe nail and the calk to the 
shoe. The nail also has a shank, which enters a co: ndingly shaped 
hole or socket in the shoe, thus interlocking the nail with the shoe. 
3698. A. V. Newton, London, “‘ Cutting pliers.”—A communication.—Dated 
6th December, 1872. 
This invention relates, First, to improvements in cutting Fang 
whereby the cutting action will be greatly facilitated ; and, Secondly, to 
the combination in one and the same tool of holding jaws and cutters, 


3719. £. L. Scorr, Manchester, ‘“‘ Steel ingots."—Dated 7th December, 
2. 


1872. 

This invention relates to the construction of moulds in parts capable of 

partial separation, to allow the removal of the ingot. 

$722. W. R. Lake, London, “‘ Shafting.”"—A communication.—Dated 7th 
9 


, 1872. 
This invention is designed for the purpose of providing improved means 
for regulating the supply of oil, together with i d facility for ascer- 
taining the regularity of such supply. The said improved means for 
regulating the supply of oil consists, in the use of a compressible 
porous t like sponge) through which the supply is compelled to 
pass , and, Secondly, in the use of a vertical — in the supply 
pipe. The increased facility for ascertaining ty in the supply of 
oil is obtained by the use of a tube of glass or o' transparent material 
between the aforesaid devices for ting the supply and the shafting 
to be lubricated. 

3723. W. Witkinson and G. E. Tayior, Birmingham, “ Casting metals.” 

—Dated 7th December, 1872. 

This invention consists of machinery or apparatus constructed as here- 
inafter described to be used for casting long or continuous ingots, bars, 
or strips of metal, to be afterwards rolled into plates or drawn into rods 
or wires. The said machinery or apparatus consists essentially of a nearly 
vertical travelling or endless mould, composed of two series of endless 
bands of jointed plates supported by and working over drums or pulleys. 
The plates of one series are of a trough form, open at both ends, and the 
plates of the other series are flat. The said two series of endless bands 
of jointed plates are so arranged with respect to each other that in their 
descending motion they are brought together and constitute an endless 
mould, and in their ascending motion they are separated from one another. 
The flat plates are pressed into close contact with the trough-shaped plates 











by springs. The two series of plates are geared together and worked by 
racks an Fg sd In using the hinery a temy ‘y bottom is fixed 
in one of the t shaped plates, and motion being given to the endless 


bands of jointed plates, molten metal is poured into the apparatus through 





a funnel fixed at the hest point of the machine. e ingot or bar 
formed by the solidification of the metal pasees out at the bettom of the 

hine, the temp y bottom of the mould passing out in front of the 
ingot or bar. 


3747. 8S. Menpet, Manchester, “Packing cotton.”—Dated 10th December, 


1872. 

The object of this invention is to prevent mildew in fabrics that are 
packed in bales and oue to foreign parts, and it consists in first 
covering the bale of fabrics with a soft porous fabric known as Osnaburg, 
or sponge cloth, or other equivalent, to absorb the moisture, and then 
with paper, waterproof packing, , and finally with strong 
canvas. 

2010. H. A. Bonnevitie, London, “‘ Covering surfaces with wood.”—A com- 
munication.—Dated 5th June, 1873. 

This invention ‘ists in fi ig wooden floors or contabu- 
lations and wainscots by employing the most part of pieces of waste 
wood and even pieces of wood of a very much smaller size by insertin; 
them between entire friezes or little boards designed for making the said 
floors and wainscots. 

2012. A. M. CLARK, “* Stone-cutting 
cation.—Dated 5th June, 1873. 

The leading object of this invention is to adapt the cutting action to the 
nature of the material to be acted on, and consists in having the cutters 
mounted in stocks which are connected by hinged joints forward of the 
cutting edge with a rotary shaft, and at a distance from the axis of rota- 
tion, not much less than the cutting edges in combination with a stop to 
a Sao Sie Ree Se eens Oe shall be carried from the of 

rer iaek & 


eiusnd 





hinery.”—A - 








depth of cut so that the surface of to a proper 
and even surface, nomatter how much it may vary in texture. Another 
improvement consists in combining with rotating cutters so mounted an 
intermittent feeding mechanism so organised each cutter shall act 
more than unce on any one part of the stone as desired. Another improve- 
ment consists in so securing the cutters in a recess in the stocks that they 
may be readily changed, or their tangent position altered. 
2022. W. H. Srerwine, California, U. &., “‘ Preservation of iron.”—Dated 
6th June, 1873, 
The nature of the said invention consists in the impregnation and satu- 
ration of the structure of the metal iron with a non-oxidising or non- 
xidisal b ibst: fi the same into the inter- 
pressure while the iron is in a 
jon. 


etna ete compen AOE, 
peupeuly bashed and cupanded candi 


‘Wuat Is STeeL.—Mr. A. L, Holley says :—*‘ Steel is an alloy of 
iron that is cast while in a fluid state into a malleable ingot. 
Any radical nomenclature founded on chemical differences leads 
to endless mistake and confusion. If steel is defined as an 
i taining carbon enough to harden it when it is 
and plunged into water, then puddled iron, al: h 


laminated and heterogeneous in structure, may be steel, and the 
h crystalline and homo- 














analysis, The same proportions of carbon, m 
alapatien ied bs dhevelton tosciing ol an abd 

iron. an alloy of iron whi 
cast into a malleable mass.” - es 5 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

CONTINUANCE OF THE STRUGGLE BETWEEN BUYERS AND SELLERS OF 
IRON AND COAL—THE QUOTATIONS OF THE LEADING HOUSES: | 
Firmly maintained—How IRONMAKERS SEEK TO BRING DOWN | 
COAL: The probable result—THE LOW PRICES OF SECOND AND 
THIRD CLASS FINISHED IRON—THE QUOTATIONS FOR COAL ON | 
*CHANGE IN BIRMINGHAM ON THURSDAY AND THE IRONMASTERS’ 
EXPLANATIONS AS TO HIGH PRICES—CAUSES AFFECTING THE | 
FUTURE OF PRICES—THE QUOTATIONS OF THE NORTH STAFFORD- | 
SHIRE FIRMS—THE PORTUGUESE GOVERNMENT ORDERING IRON, 
FILES, AND AMMUNITION—AS TO THE GENERAL INDUSTRIES— 
IMPORTANT DROP IN CUT AND FORGED NAILS AND WASHERS: 
Reflections upon the same—THE TUBE TRADE—IMPORTANT QUES- 
TION AS TO THE TESTING OF CHAIN CABLES—THE WAGES OF THE 
PUDDLBRS AT THE CREWE IRONWORKS—NOTICE BY THE COLLIERY 
ENGINEMEN ON CANNOCK CHASE—THE FLOODED COAL-PITS IN 
NorTH STAFFORDSHIRE. 

THE strife that has been so long maintained between buyers and 

sellers in the iron and coal market of this district continues, and 

between the chiefs in the struggle so much obstinacy is displayed 
that there is, on their part, no evidence of yielding. Thus, leading 
owners of best coal refuse to sell at under the full rates lately 
declared, and the s, therefore, decline to buy more than 

insignificant quantities. Again, the makers of best iron are im- 

movable at the same proportionate rates, and no sales worth 








of the considerable drop in the lower-priced iron already 
mention 


The Wednesbury tube trade is steady, but the demand is still 
very quiet. There are some important extensions of works in pro- 
gress, but they chiefly relate to the manufacture of poe. 

The file t: is but quiet, and some of the makers here x4 
to obtain, if not the whole, yet a portion of an order for 
assorted files, for which tenders have just been submitted to the 
Portuguese Vice-Consul, at Cardiff. 

The ge Government are also in the market for 80,000 
cartridges. these 50,000 are to be with bullets for the Snider 
and Barnet carbine ; and 30,000, though for the same carbine, yet 
are to be without bullets. 

A question of much importance to the makers and users of 
chain cables, and one that obtains additional public interest by 
reason of the Plimsoll inquiries, came on Tuesday before Mr. 
Rupert Kettle, in the County Court of Dudley, when Mr. G. Green, 
chain manufacturer, of Old Hill, claimed £33 from the Stafford- 
shire Chain and Cable Testing re for refusing to 
give a certificate. The statement of the barrister (Mr. Motteram) 
who conducted the case for the plaintiff was to the effect 
that Mr. Green sent, in the month of May last, a chain an inch 
and a-half thick to be tested in the ordinary way by the company. 
After quoting the various Acts of Parliament or 
— testers, he submitted the piece of chain put in had suc- 
cessfully und e the strains required. If, the learned counsel 
said, there been a flaw or defect after minute examination, 
the tester would have been perfectly right in rejecting the chain. 
Having withstood both the tensive and breaking strain, the com- 
pany had no right to take (as they had) a further portion of the 
chain to test it. The real question was, whether the breaking 
strain of 60—75 having been applied to the chain, it had not 





recording are being made. The quotations of the leading finished 
iron makers are: Bars, £16 ; plating bars, £16 10s.; boiler plates, 
£20; sheets of 20 wire gauge, £20; sheets from 21 to 24 wire 





gauge, £21 10s.; sheets from 25 to 27 wire gauge, £23; and strip 
ordinary, £17 10s. Before the last January quarter-day makers 
would accept specifications, subject to the prices (if they should be 
downward) that might be declared at that meeting ; but similar 
conditions which are now being offered to them the makers decline 
to accept. They will execute an order now, or they will book the 
order and execute it after quarter-day, at the prices which may 
then prevail ; but they will do no more. 

Whilst orders are so sadly needed by such makers, this course is 
interpreted as an effort successfully to combat the action of the 
colliery proprietors. Of these last there are men amongst the 
Association of Coalmasters who would gladly reduce if others 
would follow ; but the more powerful firm is understood to be un- 
prepared to declare any alteration at present. Under these cir- 
cumstances no reduction in best finished iron is stated by good 
authorities to be likely at the ensuing quarterly meetings ; but 
there are men, who have great experience, who are calculating 
upon a drop in that quality at that time of £2 a ton. 

Meanwhile second and third-class iron is being offered at much 
under list. The bars and sheets of a more than fair quality, 
which are being sold at between £3 10s. and £4 under the prices of 
the best houses given above. So large a difference has hardly ever 
before been known. It is clear that such producers possess, in 
respect of pigs and coal, advantages out of all proportion to those 
enjoyed by the makers of high-class iron. 

e prices for the coal sold by the members of the Coalmasters’ 
Association, were quoted on ‘Change in Birmingham to-day 
(Thursday), firm at 18s. 6d. for common, 17s. 6d. for lumps, and 
10s. per ton for slack. Very little business was done at these 
rates, for the customers decline to buy more than very small 
quantities until they can get what they want much cheaper. 

For finished iron there were a few orders distributed by mer- 
chants, but they were not of much moment. More will be given 
out at the ensuing quarterly meetings, but the aggregate will not 

rove of much worth unless ww a gre pa ind in by some 
leading merchants should be realised, and prices accepted by lead- 
ing houses £2 lower than their quotations of to-day, which are 
those demandcd yesterday in Wolverhampton. They fail to see 
why they should keep on their works merely on the one hand to 
find employment for men who are so passionately fond of holidays 
when trade is brisk, and on the other hand to keep up the price of 
coal, They are, therefore, they say, prepared to stand three weeks 
out of five. 

It has, however, to be seen how long such firms will suffer 
orders to pass them, and go to competitors whose much lower 

rices more than compensate for the difference in»quality. 

ferchant bars of a quality much above the commonest can be 
had freely at £13, and we know cases in which orders are being 
accepted at £1210s. The market will be much influenced at 
quarter day by the prices that the North Staffordshire masters 
may declare at about that time. It was asserted here this 
afternoon that they are now selling merchant bars at as low as £12. 

Tenders were, on Wednesday, received by Mr. R. E. Todd, the 
Portuguese Vice-Consul at Cardiff, in which offers were made 
from this district for the order which the Conselho Administration 
are prepared to distribute for 460 angle iron bars of the best 

uality, and fifty best iron chequered plates. The Portuguese 

vernment at the same time received offers for forty-six Low 
Moor plates of the ordinary quality, and 123 of the best class of 
Low Moor plates. 

The industries of Birmingham and Wolverhampton 
afford steady employment to the hands, but the less important 
are sadly in want of orders, The chief machine foundries are 
well-to-do, but the concerns of less note are seeking work by 
quoting prices considerably under those at which the contracts just 
completed were accepted. 

The same features that were seen before the conspicuous drop 
at the end of last year are yyy At that time the makers 
of cut nails were the first to court business, by quoting lower 

rices. With one exception all the cut nail makers in the United 
Kingdom are members of the Cut Nail Makers’ Association. The 
exception is Mr. Elwell, who is the proprietor of a tip and cut nail 
manufactory in Wolverhampton, and who is likewise largely in- 
terested in other facturing establishments in the same borough. 
Mr. Elwell, in September we think, began a retrograde movement 
by quoting a drop in cut nails of 20s. The Association followed, 
and until prices rallied, there were several falls. Once, at least, 
the drep was as heavy as 40s. Several iron goods fell at the 
same time, but like cut nails, they recovered strength with the 
new year, and secured a firm footing as iron again crept up to the 
maximum it attained last Ladyday quarter. The necessity 
which ironmasters considered themselves under by reason 
of the price of coal and wages, in most cases, to advance 
the prices of iron at the quarterly meeting of the last named 
iod, increased the lassitude which had begun to be noted in the 
lemand for iron products, and uently for iron itself. This 
has gone on until even the mills and forges in which iron is turned 
out, and the factoriesin whichiron is used up, without any very great 
cost of labour, are sadly deficient of cations to enable them 
to more than just 6 The cut nail manufacturers now come 
to the front. iday last Mr. Elwell led off with a drop 

of 20s.; so soon as what Mr. Elwell was doing became known, the 
Association reduced their prices not 20s. only, but 40s.; this they 
did on the following (last) Monday. Mr. Elwell had brought cut 
nails down to £19, the Association at one sweep reduced from £20 








to £18. Mr. Elwell at once ped another , and circulars to 
that effect were issued on Tuesday morning. 
It has to be seen whether hi in this instance will repeat itself. | 


If so, then the maximum rates have been obtained, and the re- | 
ductions have set in. With cut nails washers have been dropped. | 
Heavy washers are reduced as much as out nails, and light 3 per 
cent., but convex, are unal Forge nails are also d 

down 2} per cent. These reductions are all rendered possible by 


the strain contemplated by the Acts of Parliament. 
There was no point, however, of greater importance to chain manu- 
facturers than what was the meaning of withstanding the breaking 
strain. Mr. Cumberland (solicitor for the defendant) said he 
would draw the attention of his Honour to the intention of the 
Acts of Parliament which had been cited. They were Acts for the 
pens pam of life and property at sea, and the better security of 
ife and property in sea-going ships; and could the judge say that 
the provisions of the Acts of Parliament would be carried out by 
supplying a ship with a cable in the condition of the one before 
him? He contended that it could not be properly carrying out 
the Act by saying that such a cable was fit for a sea-going ship. 
His honour carefully summed up, and ruled that the piece of 
chain had failed to withstand the ee strain. An appeal will 
be made to a higher court. 

** One who wishes fair play ” writes to complain that the North- 
Western Railway Company does not pay in its works at Crewe 
the 9d. per ton for puddling, and 7}d. to other tonnage men, 
awarded by Mr. Rupert Kettle a few months ago. He says that 
the Crewe men were working 6d. under the general price before 
the award, but they are willing to take 9d. advance in place of the 
1s, 3d. that is due to them ; the employers, however, will not grant 
it, stating that they cannot afford it. The writer says that if they 
cannot he does not know who can. He also states that the iron 
takes, on an average, twelve hours per turn and that the fettling is 
inferior. . 

The enginemen and firemen engaged at the Cannock Chase 
Colliery have given their employers fourteen days’ notice to leave 
their service. They state that their reason for taking this step is 
that the engineer has been endeavouring to enforce the twelve 
hours’ system, and the men after having worked eight hours per 
day for the last nine months, do not feel disposed to accept the 
new conditions, At the same time they express sorrow that they 
are compelled to take so extreme a course. 

The colliers employed at Messrs. Goddard’s pit, near the Foley 
Pottery, Fenton, have had a narrow escape from the fate of the 

r fellows who were drowned in the flooded pit at Pelsall. Last 
‘riday afternoon, when a dozen men were about to descend, but 
when, happily, no one was in the pit, there was a rush of water 
from some old workings, and in a few minutes the water stood 
eighty yards in the shaft. The pit was known to be near disused 
workings, and the barrier left is shown by the inundation to have 
been altogether insufficient. It will be a happy circumstance if, 
in its present flooded condition, the colliery field of North Stafford 
shire does not experience much more serious accidents than the 
one here noted, 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 


THE CLEVELAND IRON TRADE: Prices unchanged and business 
dull—THE MANUFACTURED IRON TRADE DEPRESSED— ENGIN EER- 
ING AND SHIP BUILDING—THE COAL AND COKE TRADES. 


At the weekly iron market at Middlesbrough on Tuesday the 
attendance was rather better than on the previous week, but there 
was certainly no improvement in business. There was a good 
deal of forge iron offered for sale, but very little changed hands. 
Sellers could not obtain more than 112s. 6d. for this quality. 
Foundry iron is rather scarce, and is quoted 117s. 6d. per ton. 
Shipments are not active considering the time of year. All the 
blast furnaces are working pretty well, many of the makers 
having heavy contracts on hand. With regard to manu- 
factured iron matters remain in the same condition as 
they were last week. A large number of the old orders are nearly 
worked off, and at the present high prices new contracts cannot 
be obtained. Necessity compels some purchasers into the market, 
but as a rule buyers are keeping back work in the hope that 
prices will decline. Lately a6 deal of finished iron has been 
sent from the North of England to Russia, Holland, Germany, 
South America, and Belgium. Several ironworks are very irregu- 
larly employed, and two or three in Cleveland are closed altogether. 
The finished ironmakers say that they cannot get list prices for 
iron, and owing to the heavy cost of raw materials and 
the dearness of labour, they are unable to carry on their 
works at a profit. The stoppage of large works must 
result either in bringing down the prices of materials 
and labour, or cause such a scarcity of finished iron that 
buyers will be compelled to purchase at list quotations. In the 
meantime, while matters are being equalised, great loss and 
inconvenience are sustained by the district. The iron foundries are 
only moderately employed, and orders are not plentiful. There 
is a fair amount of work in the engineering works, although some 
firms are getting very anxious about obtaining fresh orders. The 
cut nail trade has fallen off, orders cannot be had except at prices 
below the cost of production. The same remarks apply to the 
wire trade. Orders are ers, by. om J worked off, and fresh ones 
at remunerative rates cannot be secured. The bolt and nut trade 
is exceptionally busy. There is great activity in the works, and 
inquiries are numerous, 

Shipbuilders on the northern rivers are turning off the vessels 
very quick. I understand there is plenty of inquiry for new 
steamers, but the _ prices prevent coe a lg On Saturday the 
largest steamer ever built at Middlesbrough—from the busy yard 
of Messrs. Backhouse and Dixon—ran her trial trip. The vessel, 
which is called the Kong Sverre, is 325ft. in length, 37ft. 3in, in 
breadth, and 28ft. depth of hold. She has two decks and a full 


poop, with to t-forecastle. She is brig-rigged, and is in- 
tended as an t ship between Norway and America, There 
is a handsome mm aft, fitted very han ely, for thirty-five 
first-class In the fore part of the vessel there is ac- 


commodation for forty second-class ngers, and between 
decks provision has been made for emigrants. She is 3500 
tons burden, and is fitted with splendid —= of 250-horse power, 
by Messrs. T. Richardson and Sons, Hartlepool. The Kong 
Sverre, with a party of gentlemen, ran from the Tees to the Tyne, 
and the trip was in every respect most satisfactory, This is the- 
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sixth vessel Messrs. Backhouse and Dixon have built for the same | 
firm in Norway. 

Ee coal and coke trades continue in a satisfactory state for | 
sellers, 

On Monday Mr. Rupert Kettle, of Wolverhampton, is to begi 
his inquiry at Saltburn respecting the wages of the Cleveland | 
ironstone miners, which question was referred to him forarbitration. 
His decision is eagerly looked for, both by employers and work- 
men, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

SLIGHT FALL IN PRICES—IRON AND STEEL EXCHANGE PROPOSED 
FOR SHEFFIELD—THE STEEL TRADE AND HEAVY BRANCHES— 
MACHINERY BREAKDOWNS—THE SAW AND FILE TRADES: File- 
cutting machines—CUTLERY AND MINOR INDUSTRIES—THE SHEEP- 
BRIDGE AND CHARLTON IRON COMPANIES—EARL FITZWILLIAM’S 
COLLIERS—-TRANSFERS TO LIMITED COMPANIES. 


Tue market here is, in sympathy with the Scotch, Birmingham, 
and South Staffordshire makers, somewhat lower ; but I am not 
in a position to report that there is at present any falling off in 
the activity hitherto observable at the great and other principal 
works here. Pig iron has a downward tendency to the extent of 
some few shillings, but this remark does not apply to Bessemer 

ig. Manufactured iron is also a trifle easier, but the probability 
is that no material fall will take place until after the quarterly 
meeting. 

Now that this town and district are of such great and atten | 
importance, there seems to be no valid reason why an Iron an 
Steel Exchange should not be established. If this were done it 
would be of mutual advantage to consumers and producers of raw 
and other mater.als. 

The steel houses generally are full of work, and some few of 
them are unders to be about to adopt the Sherman process, 
which is, I believe, an American invention for producing mode- 
rately good steel very cheaply. 

The heavier branches of trade are still very busy, the inqui 





for all kinds of railway materiél being excessive. In this, as we 

as the last-named industry, I hearof two or three seriousmachinery 

breakdowns, which have hindered production somewhat, and | 
--thrown workmen out of employ. } 

There is a fairly good demand for saws. Files are in considerable | 
request, One leading firm in this line has recognised the value of 
cutting files by machinery to such an extent that it has at present 
pretty nearly fifty file-cutting machines in operation. The work 
they turn out is quite equal to that by han The cutlery and 
some minor industries are but moderately employed, and orders 
are not coming very freely to hand. 

I hear it stated that the Sheepbridge Coal and Iron Company 
(Limited), near Chesterfield, have decided to present the pro- 
prietor of each original share with a new £10 fully paid-up share, 
and that there will, after that is done, be a surplus sufficient to 
pay a dividend closely approximating to 20 per cent. on the old 
shares. The Sheepbridge shareholders are to be congratulated. 
The Charlton Ironworks Company have divided 124 per cent. free 
of tax for their first year’s operations, besides carrying forward 
£600 to next year. This Company blew in a new blast Ferunce on 
Monday last. 

The difficulty between Earl Fitzwilliam and his colliers at Low 
Stubbin has been arranged, the men having accepted work as road - 
makers on the Earl’s estate until the pit is reopened. 

The old and well-known business of Messrs, Earl, Smith, and 
Co., Sheffield, has been transferred to a limited liability company, 
under the title of the Hallamshire Steel and File Company 
(Limited), with a capital of £60,000, the whole of which has bem 
privately subscribed. The business of Messrs. Hydes and Wigfull, 
manufacturing ir gers and impl t+ makers, has been 

transferred to a company with a capital of £25,000 in £10 shares. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE ScOTCH IRON TRADE: Small business and a reduction of 8&3. 
to 10s. in the price of warrants : Makers’ iron also cheaper : 
Decrease in exports and imports: Stagnation in manufactured 
iron—THE COAL TRADE: T'rade still active, prices maintained, 
but prospect of a reaction—THE SPECIAL RULES: Settlements in 
Ayrshire and Fife: Conference between mineowners and miners 
in Glasgow : Amendments proposed by the miners : Employers 
take time to consider them. 


THE pig iron market has been very dull during the greater part 
of the week, and a reduction of from 8s. to 10s. has taken place in 
the price of warrants, which are now selling at easier terms than 
for many months. Sellers have been more anxious to do business, 
and the limited inquiry has obliged them to accept much lower 
rates. On Friday the market was flat, with a few transactions at 
112s, 6d. to 1lls. 6d. cash. The opening price on Monday was 
111s., and there was a gradual decline to 109s. 6d. On Tuesday 
there was a further fall to 104s. 9d., and after a series of fluctua- 
tions the market closed at 106s. 6d. There is some likelihood 
that prices may soon sink even lower, as there is a great absence 
of activity in all the branches of the iron trade. 

From the following quotations it will be seen that the prices of 
makers’ iron have also fallen to a considerable extent :—Gart- 
sherrie, No. 1, 121s.; No. 3. 112s. 6d.; Coltness, No. 1, 121s.; 
No. 3, 112s. 6d.; Summerlee, No. 1, 121s.; No. 3, 110s.; Carnbroe, 
No. 1, 117s. 6d.; No. 3, 112s. 6d.; Monkland, No. 1, 117s. 6d.; 
No. 3, 112s. 6d.; Langloan, No. 1, 120s.; No. 3, 113s.; Calder, 
No. 1, 121s.; No. 3, 115s.; Glengarnock, No. 1, 117s.; No. 3, 
112s, 6d.; Eglinton, No. 1, 112s. 6d.; No. 3, 110s. 6d.; Dalmel- 
lington, No. 1, 111s.; No. 3, 109s.; Carron, No. 1, 125s.; Shotts, 
No. 1, 125s.; No. 3, 115s.; Kinneil, No. 1, 117s. 6d.; No. 3, 112s. 

There is a considerable decrease in both exports and imports. 
The shipments for the week ending June 14th amounted to 13,127 
tons, being 1182 less than in the previous week and showing the 
large decrease of 8403 as compared with the corresponding week 
of 1872. The imports of Middlesbrough pig iron at Grangemouth 
were 655 tons, being 620 less than in the previous week, and 265 
below those of the corresponding period of last year. It may be 
noticed that from the 24th Duseniber last to the present time the 
shipments of pig iron from Scotch ports show a decrease, as com- 
pared with the same period of last year, of 127,811 tons. 

There is much stagnation in the manufactured iron trade, and 
it is considered that to insure sales manufacturers must submit to 
a reduction of at least £1 per ton from the present quite nominal 
quotations. ste3 ; 

The prices of coal have been maintained hitherto, and the 
trade is pretty busy, but if the labour questions were settled, 
there can be no doubt that the prices must soon come 
down to a very considerable extent. In the Eastern mining 
districts, especially in Fifeshire, trade has been very active, 
but there are now indications of a slackening in the demand. In 
Fifeshire the miners have taken separate action, on their own 
account, in reference to the — rules, and, having met their 
employers in conference, a final arrangement has been arrived at, 
so that a season of tranquillity and comparatively steady work may 
be anticipated ; and this will, before long, enable consumers to 
get fuel on more reasonable terms. 

A conference of mineowners and miners was held in Glasgow 
on Monday, with the object of endeavouring to come to an arrange- 


ment with regard to the special rules for the safe working of the | at ar , 
. I have explained in | fall in coal is one of the imposibilities. A leading coal owner 
| remarked this week that prices might fluctuate, we might see the 


collieries under the Mines Regulation Act. 

revious letters that the miners took exception to certain provisions 
in the rules which had received the sanction of the Home Secre- 
tary ; that a deputation who waited upon the right hon. gentleman 


miners, on the return of the deputation, threatened a national | Western Company for 6s. per 


strike unless the rules were altered to their satisfaction 
and that by the good offices of .certain members of Parliament, 
among whom were Lord Elcho and Mr. M’Lagan, the mineowners 
to meet the representatives of the miners in conference, At 
the request of both parties, Mr. Galbraith, one of the Sheriff- 
Substitutes of Lanarkshire, presided at the meeting, but without 
any other function than that of preserving order in the proceed- 
ings. The works re recent by employers were those of 
Messrs. Baird and Company, Messrs. Merry and Cunning- 
hame, Dalmellington Ironworks, Glasgow Ironworks, Monk- 
land Iron Company, Mossend Iron Com » Provanhill 
Coal Company, Heywood Gas Coal Company, Newbattle Colliery, 
Shotts Iron Company, Lesmahagon Company, and the works 
of Mr. John Ferrier, Airdrie. The districts represented by 
miners’ delegates were Stirlingshire, Carluke, ‘Airdrie, Wishaw, 
Dalry, Blantyre, Baillieston, Larkhall, Dreghern, Lothians, Denn, 
Galston, Coatbridge, Heywood, West Calder, Holytown, Shotts, 
Glasgow, Maryhill, and Oakley, Fife. . Wm. Burns, writer, 
Glasgow, agent for the mineowners, explained that those pre- 
sent represented a collieries in Ayrshire, owing to the 
independent action that had been taken there by masters and 
workmen by themselves; neither did they represent any of the 
mineowners of Clackmannan, who had come to an arrangement 
with their men. Mr. Alexander Macdonald, president of the 
Miners’ National Association, stated in detail the objections of the 
men to the special rules, and read amendments which they pro- 
posed to substitute. He proposed to amend rule 7, which 
required that the owners should supply wood of ‘ convenient 
lengths” for propping the working places, by saying “‘ proper” 
lengths, as the word ‘‘convenient” was not sufficiently defi- 
nite, and might mean several different things; and this rule 
pone desired further altered so that the owner should be required 
to deposit the wood so cut at the places where the miners were 
working, instead of where they placed their mineral. Rule 40 
the miners wished to alter, so that, instead of its providing that the 
firemen should see that the miners were attending to the security 
of the roofs and sides of their working places, it should make it “the 
duty of the fireman to set the timber, to secure the safety of the 
miner while at work, and to make the roofs and sides of all working 
places safe.” Then in place of rules 59, 60, and 61, dealing with the 
duties of miners and other workmen, they proposed to ‘substitute 
the rule, as follows:—‘‘ That sufficient timber of proper nae 
always being ready in the miner’s working place for his use, he s! 
get props to secure his own safety in the absence of the firemen or 
person appointed to see to the props, and otherwise secure the 
working p ; if, however, he is satisfied that the danger is so 
great as to require the presence of the fireman, he or they shall at 
once withdraw from the place, and send for the fireman to secure 
it.” The effect of these alterations, in a word, would be to make 
the mineowners responsible for all accidents whatever, and also to 
_ upon them the expense of propping, which has till now been 
orne by the miners without extra charge. Mr. Burns, on the 
port of the mineowners, replied to the speech of Mr. Macdonald, 
and the Conference was adjourned sine die, to allow the employers 
time to ider the a d ts proposed by the workmen. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


CONTINUED DEPRESSION IN THE IRON MARKET: Downward move- 
ment in prices—ACTIVITY AMONGST FOUNDERS, ENGINEERS, AND 
IRON SHIPBUILDERS- -THE COAL TRADE : Irregularity in supplies: 
Falling off in demand, but continued firmness in prices. 

THE iron market of this district continues in a very depressed 

condition, and to force busi lower q ions are being offered, 

both by smelters and makers of manufactured iron. The down- 
ward movement in the Scotch market, however, has the effect of 
retarding business here, and very few orders are now being given 
out. The rolling mills are for the most part working on old con- 
tracts, the end of which many makers are beginning to see ; but 
furnace proprietors in many cases have still sufficient good orders 
on their books to prevent their pushing sales at any great sacrifice. 

At the Manchester weekly market on Tuesday there was a fair 
attendance, but business was exceedingly flat. No. 3 Cleveland 
pig iron, delivered in this district, was offering at 122s. to 123s., 
per ton, and ordinary crown bars at from £12 15s. to £13 per ton, 
without bringing much business, Sheets were quoted at from £16 
to £16 10s., and plates at about £15 per ton, but these were 
nominal, and the same may be said of nearly all the published list 
quotations at present. Prices are a matter of arrangement 
between the seller and the buyer, and it is only the makers of the 
best brands who at all adhere to their list quotations. 

There are, of course, some branches of the iron trade which are 

an exception to the prevailing dulness. The iron shipbuilders in 

the North West districts and the makers of steel and steel wire 
are well employed. There is a very brisk demand for all descrip- 
tions of salou material, and the founders, engineers, machinists, 
and tool makers are very busy. In the Bolton and Manchester 
district the large shops are full of orders, and in the latter place 

a considerable amount of overtime could be worked, but that 

the principal firms will not de the d ds made by the 

men, 

The demand for native ore continues good, and, as supplies are 

by no means in excess of requirements, prices are firm. 

There is rather a quieter tone in the coal trade, but the 

irregularity in the supplies since the Whitsuntide holidays has 

counteracted the falling off in the demand, and prices generally 
are steady, although on the Chester sile of the county an easier 
tone is repo In the Manchester district many of the firms 
are still taking out of stock, and slack, as I anticipated, is be- 
coming scarce, many of the brickmakers finding it difficult to 
obtain supplies. In the Wigan district there is a fair shipping 
inquiry, and the best steamicoal is fetching from 15s. to 16s. per 
ton at the pit’s mouth. An active inquiry is also springin, Eg 
for gas coal, the pit prices for which range from 14s. to 18s. 
per ton according to quality. In the Clifton and Kearsley 
district the stores of coal are very small and pit prices range 
about as under: house coal, 18s. to 20s.; furnace coal, 14s. to 
19s.; engine coal, 13s. to 14s.; and slack, 11s. to 12s. per ton. In 
the Stockport district prices continue firm, and, as large consumers 
are willing to enter into contracts at the present rates, no 
material reduction it is evident is expected. 











WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


PRESSURE OF AGENTS IN THE COAL MARKET : Hardening of prices : 
Old contracts and new : The Great Western Company and their 
contracts — A HINT IN THE MATTER OF TRUCKS — PRICE OF 
LiLETTyY SHENKIN—THE Buack Vein: Extra pitwood required 
—HOvsE COAL TRADE AT RHYMNEY—PRICES OF COAL: Tellef- 
sens’ circular—THE IRON TRADE: Foreign exports : Advance in 
bars—THE DIRECTORATE OF THE NEW COAL COMPANY—CARDIFF 
TIPPERS — DEMANDS OF ¥FIREMEN--NEW COLLIERY—FOREIGN 
ORE—SALE OF WELSH ORE IN ENGLAND. 

Tue slight fall which has taken place in the prices of coal in the 

North has the effect of increasing speculation in this district, and 

agents have been busy pressing for lower quotations, but with 

indifferent success. The coal owners remain firm, and it now 
seems thoroughly established that anything like an important 


variation of a shilling or so, but nothing more ; coal, he added, in 
South Wales will never see its old low price again. If old contracts 
are compared with present ones, the difference is seen in a marked 





on the subject were answered that it was a matter between them 
and their employers, in which he could not interfere; that the 


manner, Thos. Kenway and Co, contracted with the Great 














ton, and this contract will not 


3 | run out for a long time yet.. It is not too much to say that this 


company could get 18s, easily at the present time. The 
Company, I have unders have contracted within the last few 
days to supply the Great Western Company with a large tity 
at the market rate. The Great Western have a great odvatheas 
over other large coal buyers in their truck facilities. I throw out 
the hint to wagon companies, for many a better bargain could be 
driven were more wagons in the district and more care and 
punctuality shown in m: ing them. 

~_ — ee for re er ay collieries is a 
noticeable fac’ ve on authority that the Letty 
Shenkin was disposed of for 250,008 ad 

i With regard to 


The new companies are going on swimmingly. 
the Newport-Abercarn, the black vein, though an excellent 
will require more than an average of Pa. but the manage- 
ment brought to bear will be effectual I have no doubt. As an 
illustration of the importance of this seemingly trivial question of 
pitwood, I have h of some collieries where the top is so rotten 
that pitwood affects the price of coal to the extent of 2s. 6d. per ton. 


In the Rhyn he a the gpl Lh gre iy Ney The 
ave work is en only 
mae = ome a ys a month, and last week the men 


The leading Cardiff circular, issued by Tellefsen and Co., prices 

— = as follows ae oor smokeless steam 
e, CO) screen .; Hirwain, upper 4ft., 22s. 6d. ; 
Restiven, ts 6d.; No. 3 Rhondda, for pa. ~ an 30s, 3 No. 2 
Rhondda, a thorough coal as it comes from the mine, 15s. ; No. 2 
thorough steam coal, 13s, 6d. Tellefsen states that prices fell 
slightly from the 15th to the end of May, but since the Ist of June 
= have ——— rather than otherwise. 
e iron works continue brisk, but with little special matter 

to record. During the last few days the Dowlais Company sent 566 
tons of rails to New York, and tons to St. John’s. Aberdare, 
205 tons to Antwerp, and another cargo to Sweden; Cyfarthfa 
has also been occupied with orders for bars to Turkey and 
Malta, but the quantity of bars and rails exported was 
not considerable, a good number being stocked. Without pre- 
senting any very flourishing appearance, the South Wales iron 
trade may be said to be moderately good. Orders come in 
rather tardily, but the firmness with which prices are maintained 
augurs well. Bars are quoted at a slight advance. Mr, John 
Cory, of Cardiff, and Mr, F. A. Yeo, of Swansea, have been ap- 
— mam | directors of the New Cardiff and Swansea 

mokeless Steam Coal Company. Mr, John Davies, of Workshead, 
secretary. 

Large quantities of foreign ore are coming in, and are being 


offered so freely that the article soon threatens to be a drug. 
I hear of one new venture: an enterprising person has been 
buying up Welsh ore and sending it into England. The specula- 


tion is said to pay well. 
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VARLEY’S SIGNALLING APPARATUS AS FITTED TO THE ROYAL TRAIN, L & N. W. RAILWAY. 
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REMARKS ON BINARY VAPOUR ENGINES. 
By the late W.J. Macquorn Rankine, C.E., LL.D., F.R.S. 


Economy of space in marine engines and its combination | 


with economy of power are of great and increasing import- 
ance. 


Economy of engine space in merchant |'ships always | y ; 
promotes economy of power, for it gives increased stowage | require to be well and efficiently jacketed. 


room, and increased stowage room gives increased space for 


capacity of the first. Another way would be to do away 
with the first mentioned cylinder and substitute for it a 
single steam cylinder of four times the capacity. The total 
cylinder capacity, taking that of the horizontal cylinder as 
unity, would be represented in the one case by five, and 
in the other by four. 

In either case the large cylinder,as well as the small, would 


But suppose it be determined to increase the power of 


| mend the binary vapour engine to the notice of marine 
engineers. From the published practical examples already 

| referred to it would appear that all the serious difficulties 
of execution have been overcome. 

In short, the use of the binary vapour engine is one of 
the solutions of the difficult problem of combining economy 
of engine space with economy of power; and in this 

| respect it differs from the injection of compressed air 
amongst the steam, for any great economy of power obtained 


fuel or for cargo, or for both. In = of war economy of | the engine by the addition of an oscillating cylinder worked | by this means must be obtained at the cost of occupying a 


engine space is often essential to 


engines to be placed without difficulty below the water | cylinder will be less than that to be provided in the before | 


ety, by enabling the | by the vapour of ether, the capacity to be provided in that | large additional space with air pumps. 


It is easy to see that, as in a well known form of compound 


line, and the economy of weight with which it is accom- | mentioned low presure steam cylinder very nearly (though | steam oe the steam cylinder and the ether cylinder 


panied leaves additional buoyancy available to support the | not exactly) in the proportion in which the volume of ether | may be p 
| vapour produced by a given quantity of heat, at the tem- | 


weight of armament or of armour, as the case may 
Economy of power, however, is not alwa: 


directly con- | perature at which the exchange of ether for steam takes 


ducive to economy of engine space, but often very much | place, is less than the volume of steam produced by the 


the reverse. 


It is well known that one of the most effi- | same quantity of heat at the same temperature, by reason 


cient means of economising power, and fuel as the source of | of the greater density and different latent heat of the ether 
power, is by using high grades of expansion, but high | vapour, 


grades of expansion in steam engines require large 
cylinders. 

Under these circumstancesitisnatural that the interest felt 
in the binary vapour engines invented about a quarter of a 
century ago by M.du Tremblay should berevived. Full details 
on the subject of the construction and management of such 


— are to be found in various existing publications, | 
su 


as the work of M. du Tremblay entitled “Manuel du 
Conducteur des Machines 4 Vapeurs combinées ou Machines 
Binaires” (Lyors, 1850—52) and accounts of their perform- 
ance are contained in a report by Mr. George Rennie, 
published in 1852; in a lithographed report by M. E. 
Gouin on the experimental trip of the ship Bresi in 1855; 
and in a paper by Mr. James W. Jamieson, read to the 
Institution of Civil Engineers, in February, 1859. 

The ge | of such engines is briefly set forth in con- 
formity with the principles of thermodynamics in “A 
Manual of the Steam Engine and other Prime Movers,” by 
the present writer, pages 444 to 448, 

It is unn , therefore, to expend time and space here 
upon the details either of the theory of such engines or of 
the practical examples of their use. All I propose to do 





is to give a rough and general idea, by means of a single | 


example, of the extent to which economy of engine space 
may be promoted by the use of binary vapour engines. 

Suppose that, in a given engine, steam is expanded in a 
working cylinder four times ; that the initial pressure is 
four atmospheres, so that the terminal pressure is one 
atmosphere or thereabouts. 

Suppose, further, that is desired to obtain the increased 
economy of power and fuel, due to a total expansion of 
sixteen times, instead of four times. If steam alone is to 
be employed, this will in general be done by adding to the 


engine:a second or low pressure cylinder of four times the , 


For the assumed temperature of exchange of fluids that 


proportion is somewhat less than that of one to four ; sup- | 


ing then the ether vapour to be expanded four times in 
its turn, the capacity of the ether cylinder will have to be 
very little different from that of the steam cylinder ; and 
the total cylinder capacity would be simply doubled, or 
thereabouts, instead of being increased from four to five 
times. It is true that an intermediate vessel of about the 
same size with each of the cylinders resembling a surface 
condenser would be required for effecting the inter- 
change of heat, and another surface condenser for 
the condensation of the ether. Against those, how- 
ever, has to be set the ordinary surface condenser of 
the plain steam engine, and it will be found that the 
economy of engine space is not much affected by this cir- 
cumstance. 

One collateral advantage of the substitution of an 
auxiliary ether cylinder for an auxiliary steam cylinder 
arises from the fact that, for equal or nearly equal initial 
temperature and grades of expansion, the pressures in the 
ether cylinder are many times greater than in the steam 


cylinder, and that therefore the back pressure attainable in | 


practice is a much smaller fraction of the forward pressure, 
and consequently the work spent in overcoming back 
pressure a much smaller fraction of the total work in the 
ether cylinder than in the steam cylinder. 

Another collateral advantage is, that at such temperatures 
as occur in practice the vapour of ether (as G, A. Hirn 
was the first to point out) does not, like steam, tend to 
liquify of itself during expansive werhing. The ether 
cylinder, therefore, does not need to be jacketed, but only 
to be clothed so as to prevent the loss of heat by conduction 
and radiation. 

These arguments and rough illustrations seem to recom- 


aced so as to work two cranks at right angles to 
| each other ; and that thus the required economy may be 
| attained with great simplicity of construction. 
Other fluids besides ether have been proposed to work 
| the auxiliary cylinder, such as chloroform and sulphide of 
carbon. The mechanical properties of those fluids closely 
resemble those of ether, especially those of sulphide 
| of carbon; and so long as the escape of vapour can 
be absolutely prevented, they may be substituted 
for ether, with the advantage, in the case of sulphide of 
carbon, of comparative cheapness ; but an almost imper- 
ceptible leakage of sulphide of carbon would be fatal to its 
use on account of its insupportable smell. 

To prevent misconception, attention may be called in con- 
clusion to the approximate character of the foregoing cal- 
culations, which has been adopted for the sake of sim- 
plicity. The calculations do show with exactness the com- 

rative volumes of steam and of ether vapour which, at the 

iling point of atmospheric steam, effect an exact inter- 
change of latent heat ; but the equality of the quantities 
of work done, when the grade of expansion in the ether 
cylinder is equal to that in the low-pressure steam 
cylinder, is not exact but only roughly approximate; the 
approximation, however, rough as it is, is sufficient to indi- 
cate the nature and extent of the saving of engine space. 
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Mr. J. H. Apams, Vice-president, in the chair. 

| THe following paper on “‘ Railway Train Intercommunication ” 
was read by Mr. S. A. Varley. : 

This subject has engaged attention ever since the introduction 

of steam locomotion, but during the last twelve years train inter- 
communication has received increasing attention, It has been 
reported upon again and again by the inspecting officers of the 
Zoard of Trade, and committees of general managers have from 

| time to time had the matter under their consideration, In March, 
1853, a sub-committee of railway meanagesntegpowtes by the Rail- 

| way Clearing House in the latter end of 1852) issued a report in 

which they recommended the establishment of a communication 

| between the guard and driver, but with regard to the question of 
giving passengers the meansof signalling they reported as follows : 
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—** Without overlooking the possibility of such an arrangement 
being aye eam | of service, the committee have been unable to 
persuade themselves that it would not lead to greater disasters 
than it could, on any view of the matter, prevent. 
guards and engine drivers had orders to stop the train whenever a 

assenger made a signal the privilege would be useless to the latter. 
t, however, requires little acquaintance with railway travelling 
to be convinced that its dangers would be greatly increased if the 
train were to be stopped whenever and wherever a passenger 
under the influence of fear or levity chose to make a signal.” 
Many attempts at a comparatively early date were made to 
utilise electricity for communicating between guard and driver, 
and in 1855 the London and North-Western Railway Company 
spent a considerable sum of money over Mr. Gluckman’s invention 
for this purpose, but had to abandon it, as it did not prove 
effective. In France also the question of communication between 
different parts of a train whilst in motion has received a great 
deal of attention, and a French commission of inquiry, appointed 
in February, 1861, reported that ‘‘an electrical communication 
only would solve the problem,” but, for reasons stated in their 
report, they did not then recommend giving passengers facilities 
for signalling. Experiments were, however, made on the French 
railways, and the Chemin de Fer du Nord, after experimenting for 
some years, fitted up all their rolling stock with electrical 
apparatus, 

In 1864 a great step forward was made towards the establish- 
ment of passenger communication in this country. <A sub- 
committee of railway managers was appointed to consider “ the 
possibility of adopting some means of communication between the 
different parts of a train whilstin motion.” This committee by public 
advertisement invited *‘ persons having inventions professing to 
accomplish the object to submit them for examination.” A very 
large number of designs were submitted and examined, some of 
which were recommended for trial, and a report was issued on 
April 1st, 1865, in the final paragraph of which the following passage 
occurs :—‘** The sub-committee is, however, of opinion that it is desir- 
able, if practicable, to give passengers by express or other trains 
running Br a considerable distance without stopping, the means in 
cases of emergency of attracting the attention of the guard, and of 
enabling him to stop the train at the next station, or under the 
protection of the next fixed signals, and they recommend that no 
effort should be spared on the part of the railway companies, &c.. 
to effect this object.” In December, 1864, Messrs, W. H. Preece 
and Bidborough patented an electrical system of communication, 
similar in many respects to that adopted in France on the 
Chemin de Fer du Nord. This was followed thirteen months 
later by another electrical system, the invention of Mr. C. V. 
Walker, and a month after this by an electrical system patented 
by the author in conjunction with Mr. 8. M. Martin. Mr. 
Preece’s system has been chiefly tested on the South-Western 
Railway. Mr. Walker's system has been adopted on the South- 
Eastern Railway, and the author’s system was fitted to her 
Majesty’s train on the London and North-Western Railway in 
May, 1866, and has'been in use on that train for six years. 

During the session of 1587, a bill, known as the ‘‘ Passenger 
and Guard Communication Act,” was passed through the House 
of Commons. Inthe House of Lords the bill was referred to a 
select committee, and afterwards withdrawn on the understanding 
that further experiments should be carried out during the recess, 
These experiments were made on the London and North-Western, 
the South-Western, the South-Kastern, and the Midland Railways, 
The author’s electrical system was fitted on the London and North 
Western Railway to a train running daily between London and 
Wolverhampton. Mr. Preece’s system was fitted to trains on the 
South-Western and Midland Railways, and Mr. Walker’s system 
was fitted to trains on the South-Eastern Railway. In these ex- 
periments, the better to test the communication, it was arranged 
that the trains should be started from the stations by the guard 
from the rear van by means of the electrical communication, and 
that the behaviour of the apparatus should be reported by 
the guards in their daily journals. In this way the electrical 
communication was tested from every station at which the train 
stopped. 

A very complete and exhaustive report of these experiments 
was made by Colonel Yolland to the Board of Trade on February 
21st, 1868, in which, after giving in detail the arrangement of the 
experiments, the conditions under which they were carried out, 
and commenting upon the results obtained on each of the three 
railways, he expressed his approval of electrical communication, 
summing up his remarks in these words, “I have already ex- 
pressed my opinion, founded on actual experience gained, that it 
— communication by means of electricity—is quite practi- 
cable, 

Colonel Yolland’s report was followed by the passing of the 
** Railway Regulation Act,” which contained a clause rendering it 
compulsory on the part of railway companies to provide and main- 
tain in good working order in every train, running more than twenty 
miles without stopping, an efficient means of communication 
between the passengers and the servants of the company in charge 
of the train, 

In November, 1865, a meeting was arranged extending over two 
days to make final experiments, and took place at York on the 
27th and 28th of the same month. Amongst the systems which 
competed on that occasion were Harrison’s cord system and the 
three electrical systems before referred to. 

Mr. Walker’s electrical system was represented by a fitted train 
sent down by the South-Eastern Railway. Mr. Preece’s by two 
vehicles—a brake van and a passenger carriage—furnished by the 
South-Western Railway Company ; and the author's system by 
the London and Wolverhampton fitted train, sent down by the 
London and North-Western Railway Company. 

Two conditions (among others) had been laid down as essential 
in any system of communication to be adopted: (1) That the 
i should be easy of access in case of need; (2) That it 
should be detective, to prevent the repudiation of the signal if sent 
without sufficient cause. 

The results obtained at this two days’ trial, briefly stated, were 
as follows :—Mr. Walker's electrical system failed at the first day’s 
trial, and another trial was made the day after, which was more 
successful. Harrison’s cord system failed so far as the detective 
portion of the apparatus was concerned, and could scarcely be con- 
sidered to fulfil the condition of being easy of access, as it necessi- 
tated the opening of a window to get at the cord. In other 
«espects this system acted, signals being sent from one end of the 
train to the other, and from the passenger compartments to the 
front and rear of the train. The author's system proved success- 
ful in all respects ; the apparatus was easy of access, was detective, 
and all the signals sent were received and acknowledged. Mr. 
Preece’s system was also successful, but as it was represented by 
only two vehicles it could scarcely be considered to have been 
adequately tested at these trials. A mechanical system, however, 
appealed more to railway traditions than an electrical one, and at 
a subsequent meeting of the committee of railway managers it 
was decided to recommend the adoption of the cord system, and 
the difliculty az to the detective portion being overcome by aban- 
doning it altogether. Accordingly, « deputation of railway 
managers waited on the President of the Board of Trade, and his 
provisional consent was obtained for the use of the cord-—-‘*The 
Board of Trade reserving to themselves the power of reconsidering 
the question in the event of the system proving defective when 
tried on an extensive scale,” 

The South-Eastern Railway had already anticipated the Act of 
Parl t by the adoption of Mr, Walker’s electrical system and 
the approval of the Board of Trade was obtained for its continued 
ase on that railway. The new cord system has now been tried 
for nearly four years and has not proved successful. Its failure 
asa means of communication when resorted to on several occa- 
sions led to an official investigation in 1871, and on July 15th, 
1872, to the withdrawal by the Board of Trade of their sanction of 
this system of communication, 
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The difficulties which interfere with the efficiency of mechanical 
systems arise from the varying width, and the very composite 
character of the rolling stock of this country, causing considerable 
friction to the motion of the cord. The passage of the train from 
straight to curved portions of tiie line and vice versd, either 
slackens or tightens the cord and tends to cause it to slip off the 
pulleys, the pulleys also become fixed and useless, as pulleys, from 
the action of weather and dust. 

The author now proposes to describe the three electrical systems 
before referred to, which have been tried by the only test of real 
value, that of being fitted to daily running trains. He then pro- 
poses to explain the reasons which have led him to the construction 
of his special form of apparatus. Before, however, doing so he 
wishes to submit the following conditions, which he considers an 
electrical system of communicition may be fairly called upon to 
fulfil: (1) The cost of the apparatus in the first instance and 
its maintenance afterwards should not be expensive ; (2) All parts 
of the apparatus should be constructed to stand rough usage, and 
in the event of the carriages being forcibly separated, the electrical 
couplings should release themselves without suffering and damage; 
(3) The couplings and other portions of the system of com- 
munication should be capable of being easily tested, and any fault 
occurring localised by a railway porter, or anyone whether he 
possesses electrical knowledge or not; (4) The apparatus should 
be easy of access for the purpose of repair when necessary; (5) The 
failure of one or more couplings in a train, should not interfere 
with the efficiency of the communication; (6) Should the fitted 
vehicle which has been standing for some time in an exposed situa- 
tion be marshalled, and the electrical connections aie without 
previous cleaning, the electrical continuity should be found to be 
perfect. 

In the present advanced state of electrical knowledge, the 
successful application of electricity to signalling in trains is more a 
mechanical than an electrical problem. What the electrician chiefly 
requires is a circuit of metallic continuity. The securing this 
continuityin a train in motion, exposed as it necessarily is to dust, 
rough treatment, the action of weather, &c., and liable also to be 
separated into various portions on the road, or to have fresh 
vehicles added to it, depends chiefly on the mechanical construction 
of the various parts, and a recognition of what each part is re- 
quired to perform. In explaining electrical systems of other 
inventors; the author feels the difficulty of being himself per- 
sonally interested ; he therefore proposes in any remarks he may 
feel called upon to make on inventions other than his own, to 
confine himself as much as possible to the broad principles of 
construction on which all practical men are more or less able to 
form an opinion. 

Mr. Preece’s, Mr. Walker’s, and the author’s systems are so far 
alike that one-half of the electric circuit consists of an insulated 
wire running along or underneath the carriages, and the other half 
of the circuit of the railway metals and the wheels of the carriages. 
Mr. Preece employs for his coupling a solid brass hook, over which 
a galvanised iron eye passes, a flat spring pressing upon the eye to 
ensure better contact. This eye is attached to an hempen rope, 
having two conducting wires wrapped spirally on the rope; over 
this is woven a hempen serving, giving the conducting rope the 
appearance of a thick sash-line. The carriages are fitted at each 
end with a brass hook and a conducting rope, so placed that which- 
ever way the carriages travel the eyes and the hooks of the 
couplings are opposite one another. The alarums consist of 
ordinary trembling bells, with an arrangement to prevent the bells 
being rung by oscillation, The passenger signalling apparatus 
which was first adopted consisted of a circular box in each com- 
partment, having a glass face, which the passenger had to break. 
The effect of this was to liberate a sort of Jack-in-the-box arrange- 
ment, which caused semaphore arms on both sides of the carriage 
to fall, and in doing so to complete the electrical circuit and to set 
the alarums in the vans and on the engine ringing. The Jack-in- 
the-box arrangement, and also the outside signals, were subse- 
quently abandoned, and the circuit completed by the passenger 
moving a commutator handle over a certain fixed distance. In 
the trains first fitted by Mr. Preece a releasing coupling hook, 
similar to one which had been adopted in France, was used. This 
coupling was, however, expensive and costly to maintain, and was 
afterwards abandoned for the solid hook, which is cheaper. The 
solid hook, however, possesses the disadvantage that if the 
carriages be separated from one another without previously 
undoing the electrical couplings, the ropes are liable to be broken. 
Mr. Walker adopts for his coupling a hard spiral brass wire 
enclosed in a vulcanised india-rubber tube. The spiral wire is 
terminated at each end with brass rings, which pass over fixed 
brass hooks ‘shed to the centre of the carriages near the roof. 
The passenge nalling apparatus consists of a circular wooden 
box placed ii ch compartment, and having a handle in the 
centre, which, yu«" pulled out, liberates an outside signal, and 
closes the elect.'c circuit through the electric bells in the vans. 
The van apparatus consists of a rather elaborate switch, having 
six different positions and a Leclanché battery and an alarum, 
The apparatus on the engine consists of a small electrical sema- 
phore and an electrical bell. The couplings adopted by Mr. 
Walker would appear to answer on the South-Eastern Railway, 
but the author does not consider they would be suitable for 
adoption on railway lines generally, the electrical continuity 
depending upon a very large number of metallic surfaces being in 
clean contact with one onother. The single coupling adopted by 
Mr. Walker involves four metallic surfaces being kept clean to 
ensure electrical continuity between one pair of carriages. In 
the case of twelve vehicles the electrical continuity depends upon 
44 surfaces in 24 carriages, upon 82 surfaces, and so on, the 
failure of metallic contact at any one of these surfaces interrupting 
the communication between the rear and the front of the train, 
The couplings are liable to be destroyed by the separation of the 
carriages if the couplings be not removed before breaking up a 
train. The amount of extension which the couplings permit is 
also limited ; this involves keeping in stock couplings of various 
lengths to meet the case of carriage trucks, &c., being introduced 
into a train. The switch used in the vans has to be adjusted to 
various positions, in accordance with printed instructions placed 
in the vans, and this throws upon the guards an amount of care 
and attention which it would be ‘desirable to avoid ; it also leads 
to complication, and consequently to greater liability of the com- 
munication being put out of order. 

That Mr. Walker’s system has worked well the author attributes 
to the very elaborate and complete organisation of the electrical 
department of the South-Eastern Railway Company. The amount 
of care and attention which the electric communication receives 
on that railway can be best judged by the perusal of a paper, 
written by Mr. Walker, describing the working of his system, 
which has been printed as an appendix to an official report, 
drawn up by Captain Tyler, and published in 1872. 

From this paper it would appear that at the date of February 
24th, 1872, the South-Eastern Railway had twenty-four fitted 
trains. The following quotation has been taken from under the 
heading— 

MAINTENANCE. 

**(53) The annual expenditure for the maintenance of the 616 
vehicles, with all their necessary apparatus, is £274, or at the 
average rate per vehicle of 8s, 10d. (eight shillings and tenpence.) 

**(54) The trains are marshalled or made up, for the most part, 
at the Bricklayers’ Arms Station, in the Kent-road, Our inspector 
of train inter unication is stationed there. His duties are to 
inspect the rolling stock of up trains that have come in, or down 
trains that are going out; to collect into his stores “‘ guards’ sets ” 
and ‘‘semaphore bells” frem vans or engines that are about to 
remain in the sheds fora time; to overhaul vehicles and apparatus, 
and rectify anything that is wrong. Many of the trains he 
sees coupled up at Bricklayers’ Arms. Some trains he attends 
to Charing Cross and Cannon-street, and sees them started in 
order. He sends in a daily report to me, in which he gives his 
time-table, with his whereabouts throughout the day, showing 








what time he is at the carriage depét, and what trains he attends 
at the Charing Cross terminus, He gives the number of 
couplings used on each train, and the registered number of the 
guards’ sets in each van ; and he gives a note of each train right or 
wrong. Enclosure No, 11 is a copy of his report for a Sunday in 
the winter, 1872, January 2]; and No. 12 of a Saturday in the 
summer, 1871, July 15. 

**(55) At Charing Cross Station, where the down journey of 
trains begins and the up journey ends, a porter is told off to put 
the electric couplings on a down traiii, and to collect them into a 
store provided on the arrival of an up train. 

**(56) At Cannon-street, where the City portion of a down 
train joins the Charing Cross portion, a porter couples up the two 
varts. 
pee (57) The telegraph clerks at Dover and Folkstone test the 
vehicles and apparatus that have arrived in down trains before 
they are started in up trains, and send in a weekly return of the 
daily examinations made. Enclosure No. 14 is a copy of the Dover 
report for 1871, October 7. It gives the date, the name of 
the train, the registered numbers of the ‘guards’ sets,” the 
numbers of the guards’ vans, the numbers and description of the 
carriages, and the trains when tested complete. A telegram to the 
inspector at Bricklayers’ Arms advises him of anything requiring 
his attention. 

(58) At Margate, Ramsgate, Deal, Tunbridge Wells, and 
Hastings the station staff receive the trains on their arrival and 
marshal and couple them up before starting. 

**(59) At Ashford a telegraph lineman, or one of the clerks, sees 
that the branch portion of the train is properly coupled to the 
through portion. 

** (60) The company’s carriage shops are at Ashford. The district 
telegraph inspector is at that station. Notice is given to him of 
any fitted stock that has been in for ordinary repairs and is comin; 
out again. He or his lineman examines the vehicles and rectities 
anything that has been disturbed by the carriage fitters. 

**(61) At Tunbridge a couple of men from the telegraph work 
shops there meet every fitted train that stops at the platform, and 
test the train from end to end, to note how it is working. 

**(62) A travelling sub-inspector is employed in looking up 
couplings and “‘ guards’ sets,” and doing ordinary repairs to rolling 
stock, &c., whenever required.” 

See Captain Tyler’s ‘‘ Report on Accidents which have Occurred 
on Railways during 1871,” published in August, 1872. 

A further quotation taken from the same report under the 
heading, ‘‘Instructions to Guards and Others,” would seem to 
indicate that the South-Eastern Railway Company have found it 
necessary to issue very stringent regulations to ensure careful 
management on the part of the servants of the company: 

**(4) Shunters or porters who couple and uncouple the carriages 
must also couple and uncouple the electric couplings, and will be 
held responsible for any damage that may occur through neglect of 
this order. 

**(5) Careful attention is to be given to the unhooking of the 
electric couplings when carriages are detached from trains in speed. 

**(L9) Several cases have occurred where the telegraph apparatus 
has been wilfully damaged, bells broken, &c., and particularly 
couplings lost or mislaid; and in a recent instance the gutta-percha 
covering of wires has been cut about by some mischievous person. 
Damage of this sort can only be caused by the company’s servants 
who are hereby warned that such cases will be strictly inquired 
into, and the offending party severely dealt with. 

(By order) **C. W. EBoratL, General Manager.” 


A system of communication requiring so much supervision as is 
bestowed upon it on the South-Eastern Railway—a line where the 
distances travelled are comparatively short, where there is not 
much breaking up of trains or interchange of rolling stock with 
other companies—can scarcely be considered to be suitable for the 
great trunk lines of the country, where interchange of rolling 
stock is the rule, the distances travelled are great, and where close 
supervision would be very difficult to maintain. 

Since the author first directed his attention to electric train 
intercommunication—now seven years—he has tried a great variety 
of couplings and many forms of apparatus. He has arrived at his 
present construction from experience gained during seven years of 
the behaviour of his apparatus subjected to the vicissitudes 
incidental to railway traffic. His system has been fitted to two 
trains—the royal train of the London and North-Western 
Railway, and to the London and Wolverhampton train of the same 
company. The electric communication on the royal train is only 
used when her Majesty travels. The train has usually consisted 
on these occasions of seven or eight saloon caariages (including ber 
Majesty’s saloons), four first-class carriages, one truck, and two 
break vans. After a royal journey the train has usually been 
broken up, and the fitted first-class carriages and break vans 
drafted into the regular traffic; the saloon carriages also have been 
used as occasion may have required. 

It may be said that as the electric communication on this train 
has only been used on special occasions, when more than ordinary 
care is taken, no fair criterion of the system as a system 
can be gained from it; but as a matter of fact to the inventor, 
who has been anxious to discover the weak portions of 
his system with a view to their elimination, this train has 
afforded the most valuable experience. It is well known that 
even railway metals when unused wear out faster than metals 
over which there is a moderate traffic, and that machinery as a 
rule keeps in better order when in use than when left idle and 
not looked after ; and so it is with the electrical connections of the 
carriages composing this fitted train. The carriages are used for 
the purpose of traffic, but the parts belonging to the electrical 
system are out of use, and may be said to be entirely neglected 
during the greater part of the year. The electrical couplings and 
the other parts of the system can scarcely be more severely tested 
than they are under such circumstances, and when the time 
comes for collecting the fitted vehicles from various parts of the 
country for another journey, an examination of the electrical 
couplings and apparatus is very suggestive, as to what is required 
for the ful lication of electricity to train intercom- 
munication. 

On the London and Wolverhampton train, the author’s system 
was tried under conditions of fair ordinary traffic. This fitted 
train commenced running in January, 1868, and continued to run 
nearly two years, when the carriages were called in for repairs, and 
the train replaced by another having the cord. This fitted train 
left Euston for the down journey at six p.m. daily (Sundays ex 
cepted) arriving at Wolverhampton some time after nine o’clock at 
night, leaving Wolverhampton for the up journey a little after 
7 a.m. on the following morning, and arriving at Euston at 10.30, 
the distance travelled in the twenty-four hours being 250 miles. 
During the time elapsing between the arrival of the train, at 
Wolverhampton on Saturday night, and its leaving Wolverhampton 
for up the journey on Monday, the train stood in a siding outside 
the station. The number of guards who worked this train were 
twelve altogether, six guards from Wolverhampton working the 
up journeys, and six guards from London working the train on 
the down journeys. ‘To meet the case of unfitted carriages being 
inserted in the train three or four pairs of long coupling ropes 
were carried in the vans to connect across the untitted vehicles. 
The guards’ reports showing the working of the system ; being the 
private property of the London and North-Western Railway Co , 
the author is not able to refer to them, but, in a printed letter 
addressed to the general manager of that railway by Mr. Martin, 
bearing date my 7th, 1868, eight months after the system had 
been in use, the following occurs :— 

“The performance of the apparatus has been marked by the 
most unvarying regularity, as the guards’ daily journals will 
testify, whilst the cost of maintenance is merely nominal. When 
the electric communication was fitted to the London and Wolver- 
hampton train, a mechanic accompanied it during the first fort- 
night, for the purpose of instructing the guards, After that the 
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only supervision it received was from an unskilled labourer, who 
attended at the Euston station, wi the couplings with a piece 
ofjcotton waste after the carriages been washed, and saw that 
the eleotrical connections were coupled up before the train left the 
station ; there was no one appointed at Wolverhampton to look 
after the electrical connections. The train was started from the 
stations by means of the electrical a tus, and its behaviour 
was daily entered by the guards in their reports. The number of 
stoppages made in the up and down journey was twenty-two, and 
et ed the communication was tested twenty-two times 


The author now proceeds to describe the construction of the 

different portions of his electrical system, samples of which 
are before the meeting; he also wishes to call attention to a 
coupling which was removed from a carriage after having heen 
fixed for two years. The coupling ropes are made by wrapping a 
wire spirally round a hempen cord, seven of these cords are then 
laid longitudinally and bound together by two or more servings of 
hemp, which have been soaked in an insulating protecting com- 
pound. - A very flexible conducting rope having seven separate 
conductors is thus constructed, and in practice this construction is 
found to be very durable, for there are seven conductors which 
touch one another throughout, and should one or more of these be 
damaged the continuity is still maintained, and however much the 
rope may be damaged the electric continuity is complete, Malle- 
able cast iron eyes are attached to the ends of the connecting ropes 
where the couplings are made, and these pass over and are firmly 
grasped by strong malleable iron hooks actuated by powerful 
springs placed in cast iron boxes attached to the carriages. The 
eyes of the coupling ropes at the point of contact are coated with 
copper, and the coupling hooks have a plate of brass attached, 
against which the hooks press ; this ensures more perfect contact 
as the iron is liable to oxidation when exposed. The advantages 
the author claims for this coupling are, that the act of coupling 
cleans the metallic surfaces. The coupling is strong, and releases 
itself without damage if the carriages separated from one 
another. It is also constructed of cheap materials, every part 
of which can easily be renewed at a small cost. The appa- 
ratus in the vans consists of a battery placed in a box, and of 
an electric alarum, and the connections are made by simply 
hanging them up on brass hooks. The apparatus on the engine 
consists of an electric alarum and a visual signal combined. ‘he 
passenger signalling apparatus is a small metal box, having a white 
screen in front on which are printed the necessary instructions for 
the guidance of passengers. To gain the attention of the servants 
of the company a small handle underneath the box is pulled 
downwards ; this discharges an electric lock closing the circuit, and 
at the same time exhibiting a red signal on the face of the carriage 
apparatus. The passenger, after having closed the circuit, can move 
the handle freely up or down, but cannot discharge the lock. This 
is done by a special key in the possession of the guard. The author 
now proceeds to the question of cost. It is obviously unfair to 
compare an electrical system which is cheaply maintained, which 
places the means of communication within easy reach of the 
passengers, and which is provided with a detective arrangement to 
prevent the repudiation of a signal when one has been sent, with a 
crude mechanical system of expensive maintenance, which ex- 
perience has shown cannot be depended upon, which is net provided 
with a detective arrangement, and which necessitates opening the 
window and then finding the cord, to say nothing of the passenger 
being liable to open the window and pull the cord on the wrong 
side. The estimated cost of fitting up the London and North- 
Western Railway Company’s rolling stock with the electrical 
system, including the +o ge for the vans, engines, &c., was in 
1868, £3 12s, per vehicle. The total cost of fitting up the whole 
of the rolling stock of that railway was estimated at that time to 
amount to £8301 11s. The cost of fitting the cord to the 
London and North-Western Railway stock, from an official report 
of Captain Tyler’s of August 9th, 1871, would appear to have been 
£6238 7s. 6d. 

Although the first cost of an electrical system is somewhat 
greater than that of the cord, in the very important —— of 
maintenance, the electrical will compare very favourably with a 
mechanical system, as there is scarcely any wear and tear, and 
little else is required than supplying from time to time a few inex- 
pensive chemicals to the batteries. 

Before concluding the author would like to make a few 
observations on outside signals in connegtion with systems of 
communication. In Mr. Preece’s system they were adopted in the 
first instance and subsequently abandoned. On the South-Eastern 

tailway they are still used. The author has never adopted them ; 

he considers them unnecessary and objectionable, inasmuch as 
they increase the cost of maintenance, for unless constant attention 
be bestowed they are liable to become fixed by the action of 
weather in the same way, as experience shows, frequently occurs 
with the pulleys used in connection with the cord. The first and 
chief use of a system of communication will be to gain the atten- 
tion of the servants of the company in the event of an accident 
occurring to the train, such as a carriage being on fire or an axle 
breaking. The second use will be for cases such as sudden illness, 
&c. The third use will be to call attention in the case of outrage, 
and experience has shown that cases of this kind are of very rare 
occurrence. Whenever the communication is made use of from 
the causes just mentioned, there will be no difficulty for the guard 
to discover the compartment from whence the signal has been 
sent. The only times when there is likely to be any difficulty will 
be when a signal has been sent without sufficient cause, and when- 
ever this occurs the guard will be able to discover the compartment 
from the signalling apparatus which has been used. There is 
another point on which the author would like to make a few 
observations, viz., the use of double versus single couplings be- 
tween the vehicles. An engineer would certainly never trust a 
continuous break if the construction were such that the failure of 
one of the blocks to act impaired the action of all the blocks 
throughout the train. Yet the use of a single coupling in an 
electrical system of communication is almost a parallel case. In 
a double coupling the ropes at one end are in perfect continuity 
with the insulated wire running throughout the train, and instead 
of the electric continuity depending upon-a large number of 
metallic surfaces being in clean contact with one another |the 
failure of any one of which divides the communication, inter- 
ruption to the continuity can only occur in the unlikely event of 
there being two defective couplings between a pair of iages. 
There are many points in connection with train intercommunica- 
tion which the author would like to have enlarged upon if time 
had permitted. The paper has been written at a rather short 
notice, and the author has done his best in the time allotted him 
to bring before the Society what he considers the main points of 
the subject. He has also undeavoured to lay before the Society 
the principles which have guided him in the design of a system 
which he oe built up step by step. The railways of this country 
will soon have to decide upon some system of communication, and 
the author trusts that before that decision be come to his system, 
as ag as others, may be fairly tested and decided upon its 
meri 

Description of the drawi Fig. 1 shows the spring hook and 
eye, releasing, coupling, and flexible conducting rope, containing 
seven conductors, which is used for connecting vehicle with vehicle. 
Fig. 2 shows a complete set of pm for a guard’s van, con- 
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of an electric alarum, a galvanic battery, and ———— 

key. Ais thealarum ; whichis age and electrically conn: 
by being simply hung on two brass studs b, b. B is a galvanic 
ba’ , also le, and connected up in the same way as the 
alarum, by being hung upon metal studs, C is the si ing key 
i guards can send either continuous or intermittent 
~~¢ = signalling apparatus which is 
Fig. 4 shows the same apparatus after 
the communication been made use of by a the com- 
partment from which the signal has been sent, being indicated by 
a red screen appearing in the opening on the face of the signalling 





apparatus. Fig. 5 shows the internal construction of the alarum 

in the vans. Fig. 6 shows the combined visual and sound 
signal used on the engine. §S is a red screen attached to the 
striking lever, carrying a hammer which strikes the bell. When 
the communication is made use of the red signal oscillates behind 
an opening and catches the eye of the driver, the hammer striking 
the bell at each oscillation. At night a lamp is placed behind the 
alarum and the visual signal is an intermittent red light. 

S. ALFRED VARLEY, 








CHEMICAL SOCIETY. 
Thursday, 19th June, 1873. 
Dr. Opiine, F.R.S., President, in the Chair. 

WHEN the minutes of the preceding meeting had been confirmed, 
and the donations made to the Society announced, the name of 
John Douglas, Esq., was read for the first time; for the third 
time those of Messrs. Walter Odling, Archibald Kitchin, James 
Emerson Reynolds, and Robert Wild, who were then ballotted 


for and duly elected. 

The first paper, by J. H. Gladstone, F.R.S., and A. Tribe, 
entitled ‘‘ Researches on the Action of the Copper Zinc Couple on 
Organic Bodies, III., on Normal and Isopropy! Iodides,” was read 
by Dr. Gladstone. The action of isopropyl iodide on the dry couple 
at 50 deg. commences after a few minutes, gases are evolved, and 
the liquid residue in the retort, when strongly heated over a flame, 
evolves more gas and at the same time a small quantity of a liquid 
distils over apparently containing zinc isopropyl. As it had been 
found that more zinc amyl was produced from the corresponding 
amyl compound when the contents of the flask were distilled in 
vacuo, the same method was —— with the isopropyl iodide, 
and in this case also the product obtained was considerably larger. 
Careful examination and ee of the gases evolved showed that 
they consist of nearly equal volumes of propylene, C:He, and 
hydride of propyl C:H;. The two reactions Zn+2C;H,I=Znlz 
+C3;He-+C:H, and 2Zn+2C,H-;I = ZnI2+ Zn (C3Hy7)2, go on 
simultaneously at 50 deg., and when heated to 130 deg., most of 
the Zn (CsHe splits up into Zn+C;H,+C;H,. As was to be 
expected the action of the couple on the iodide in the presence of 
water or alcohol gave propyl hydride C;Hs, the action being more 
rapid with the alcohol. Experiments similar to the above 
were also made with zinc foil and granulated zinc, but in 
both cases the action was very much more sluggish and required a 
higher temperature that when the —_ was employed. In the 
investigations with the normal propyl iodide it was found neces- 
sary to heat the iodide with the dry couple to 80 deg. before any 
action took place; at 109 deg. the action was much more 
rapid and but little gas was evolved. On strongly heating 
the product in a current of carbonic anhydride a large 

uantity of zinc propyl passed over which on rectification 
distilled almost entirely between 146 deg. and 148 deg. 
When pure it is a colourless mobile liquid, slightly denser than 
water, and boiling at about 146 deg.; exposed to the air it takes 
fire spontaneously, and burns with a white flame. The action of 
the couple on the normal iodide in the presence of water or 
alcohol yields propyl hydride, but the action is much less energetic 
than in the case of the isopropyl compound. These results en- 
tirely agree with the evidence already existing of the compa- 
rative instability of the isopropyl compounds. The authors con- 
clude with some additional notes on the couple, describing the 
most advantageous way of a it. 

The President, having thanked the authors for their valuable 
communication, inquired whether the copper took any part in the 
reaction, or whether alloys had been tried, to which Mr. Tribe 
replied that the copper had no direct action, and that brass had 
been tried by Dr, E. T. Thorpe, but was without effect. 

The next paper, ‘* On the Influence of Pressure on Fermentation. 
Part II. The Influence of uced Atmospheric Pressure on 
Alcoholic Fermentation,” was read by the author, Mr, Horace T. 
Brown, who, after referring to his former paper, proceeded to de- 
scribe the methods employed and the precautions necessary to 
insure concordant results in ascertaining the amount of alcohol 
and carbonic anhydride produced by the fermentation of malt 
wort and solutions of cane sugar under diminished pressure. He 

refers determining the carbonic anhydride by the lossof weight or 

y absorption by potash and soda lime, as being more accurate than 
the measurement of the gas evolved. A consideration of the 
tabulated results obtained in this way shows that diminished 
pressure retards the progress of the alcoholic fermentation in a re- 
markable way, although there does not seem to be any simple re- 
lation between them. It is certain, however, that under diminished 
pressure, less sugar is decomposed than during an equal time at 
the ordinary pressure, and that the — of the carbonic 
acid to the alcohol produced is greater. This difference was not 
due to any injury of the yeast cells caused by the removal of the 

ressure, but appears rather to be an exemplification of Sorby’s 

aw, “that pressure weakens or strengthens chemical affinit 
according as it acts against or in favour of the change of volume,” 
since the author has proved that there is a decided contraction in 
volume during the alcoholic fermentation. The formation of 
aectic acid, noticed in Part I. of this memoir, the author finds to be 
derived directly from the sugar. 

After the President had thanked the author in the name of the 
Society, Mr. Beans remarked that curiously enough he had found 
that fermentation was also retarded by great pressure: a wort 
of 1056 under a pressure of 36 atmospheres only became reduced to 
1030 in two days, whilst in a comparative experiment under the 
ordinary atmospheric pressure it became reduced to 996. 

A paper “‘On Cymene from Different Sources Optically Con- 
sidered,” was then read by the author, Dr. J. H. Gladstone, in 
which he communicated the results of his optical examination of 
the aang from various sources recently described by Dr. ©. R. 
A. Wright. These are practically the same for each, their specific 
refractive energy yj “55, and their mean refraction equivalent 
75:1, the difference of the extremes not being ter that 
usually observed between different specimens of the same hydro- 
carbon. This equivalent calculated with the common refraction 
equivalents for carbon (5) and hydrogen (1°3), would give 68°2 ; 
thus, all three oy of cymene showed a higher equivalent 
characteristic of the great aromatic group. This is particularly 
interesting as some of them were pre’ from substances which 
do not exhibit this abnormal influence on light, affording addi- 
tional evidence that the retarding power of the carbon in such 

ies as these does not arise from any particular internal struc- 
ture capable of being transmitted from one compound ther. 

After the usual vote of thanks to the author, Dr. Armstrong 
observed that Landholt had found that although the refraction 
equivalent was too high in aromatic bodies when calculated from 
the empirical formula, yet if in the rational formula the ordinary 
value for carbon was taken for the substituted radicals, and a 
higher one for the C, in the benzol nucleus, concordant results 
were obtained. 

Dr. Gladstone replied that he believed he was the first to point 
out this, but at present, although it was true for certain com- 
a more data were necessary to fix the value for the carbon 
in the nu 

Dr. C. R. A. Wright said it was probable a correlation between 
this and other physical properties of bodies would be found, as 
for instance in the different amount of heat given out by isomeric 
hydrocarbons on combustion; although the results were at 
present 7 he had found this to be the case with those of 
nA" Note on ‘the Action of Alizarin 

7 on the ion of Bromine on Alizarine,” by W. H. 
Perkin, F.R.S., was then read by the author. Boonie by ak not 





act readi’ on dry alzarin but when the two substan h 
to about 170 deg. with = diesighdiee tesmiaetel dlanehe b 
peodinced, whieh, after ion from glacial acetic acid, is 





obtained in tufts of orange red coloured needles having the com- 
position Ci, H; Br Oy. It dissolves in caustic alkalies with a blue 
violet colour similar to that obtained with alizarine, and giving a 
similar absorption spectrum. Bromalizarin dyes mordanted fabrics 
a redder violet with iron and a browner red with alumina mor- 
dants than is obtained with pure alizarine. Heated with acetic 
anhydride it forms diacetobromalizarin Cu. Hs Br (C2 Hs O)2 O,, a 
yellow c: ine substance. 

After the usual vote of thanks a memoir “‘ On some Oxidation 
and Decomposition Products of Morphine Derivatives,” by E. L. 
Mayer and C, R. A. Wright, D. Sc., was read by the latter. The 
rol state that when apomorphine hydrochloride is heated with 
an excess of a solution of potassic hydrate the precipitate at first 
produced is rapidly dissolved, and the solution acquires a dark 
colour from absorption of oxygen. On acidifying it with hydro- 
chloric acid and agitating with ether a peculiar colouring matter 
is extracted; the ethereal solution agitated with an alkaline 
solution colours the latter grass green, and on neutralising 
with hydrochloric acid indigo-blue flakes are precipitated 
having the composition Cs Hy Ne O;. Diapomorphine and deoxy- 
morphine also yield this blue product when treated with potassic 
hydrate, but the “tetra” series and the monomorphine de 
rivatives do not ; the latter giving methylamine and pydridine, 
the “tetra” bodies methylamine only, and no pyridine. A note 
to this paper by Dr. Wright gives the properties of some color- 
ation products obtained as precipitates by the treatment of certain 
codeine and morphine derivative with argentic nitrate and nitric 
acid. He mentions as a remarkable fact that the mother liquors 
from which they had been deposited, when distilled with caustic 
potash, yielded methylamine in the case of the morphine com- 
pounds and none in the case of the codeine derivatives, although 
codeine is methylmorphine. 

Thanks having been returned to the authors for their paper, 
Mr. R. Warrington read his communication ‘* On the Decomposi- 
tion of Tri-Calcic Phosphate by Water.” The author, after 
noticing that it had been observed, long ago, that the mono and 
dicalcic phosphates are decomposed when boiled with water, drew 
attention to the fact that the tricalcic salt is likewise decomposed 
under similar circumstances ; on boiling carefully washed pure tri- 
calcic phosphate with distilled water for two hours the solution 
become distinctly acid, and on pouring off the water and repeating 
the process ten or twelve times, a compound was at last obtained 
which had the composition 3 (Cas, P2, Os,) CaO, HeO, corre- 
sponding to apatite, in which the fluoride or chloride of calcium is 
replaced by the hydrate. The author concluded his paper by some 
remarks on the solubility of tricalcic phosphate in cold water. 

The President then thanked the author for his paper and for 
drawing their attention to the formation of this quasi-apatite. 

Mr. Warrington, in reply toa question of Mr. J. Newlands, said 
that the pure tricalcic phosphate was prepared from a solution of 
disodic phosphate, to Thich an equivalent of ammonia had been 
added by precipitating it with pure calcic chloride. 

Dr. H. E. Armstrong then read a paper entitled ‘‘ Communica- 
tions from the Laboratory of the London Institution No. XIL, 
On the Nature and Some Derivatives of Coal Tar Cresol,” by H. E. 
Armstrong and C, L. Field. This investigation has for its object 
the comparison of the haloid and nitro derivatives of cresol and 
phenol, and for this purpose the authors converted the crude coal 
tar cresol, boiling between 190 deg. and 205deg., first into the 
sulphonic acids, and then into the corresponding potassic salts, of 
which they have succeeded in isolating two, namely, a sparingly 
soluble one C; H;O(SO;K) +2aq, and a very soluble salt 
C,H, O (80; K) the former of which yields a very difficultly 
soluble baric salt when precipitated with baric chloride, and is 
doubtless identical with Engelhardt and Latschinoff’s paracresol 
sulphuric acid. The mother liquors appear to contain a third salt 
which has not yet been examined, Both these acids yield mono 
nitro derivatives by the action of nitric acid, which are converted 
into dibromo-nitro-cresols by treatment with bronine. When the 
crude cresol is acted on by dilute nitric acid and the product dis- 
tilled in a current of steam, crude nitro-cresol passes over as a 
yellow oil, whilst a black residue is left in the retort. The oil 
readily yields a dinitro-cresol, melting at about 82 deg., and form- 
ing magnificent red potassium and sodium compounds; it is 
apparently identical with the dinitro-cresgl obtained by the action 
of nitrous acid or toluidine. 

The eighth communication was ‘‘On a New Tellurium Mineral, 
with Notes on a Systematic Mineralogical Nomenclature,” by J. 
Bb. Hannay. Whilst examining a specimen of arsenical iron 
pyvites the author discovered in it some metallic tellurium, and 
| also a substance in scales resembling specular iron ore. The latter 
} on examination was found to contain arsenic, tellurium, and 
sulphur, in the proportions corresponding nearly to the formula 
TezAs2S, After a few remarks on the want of a systematic 
nomenclature in mineralogy the author calls the new mineral 
arsenotellurite, proposing to name minerals according to the 
principal constituents, thus, for example, limestone would be 
calcite, and when there are many minerals having the same 
principal constituents to add a distinguishing prefix, thus agate 
would be called “ concentric ferruginous silicite,” and soon. A 
long list of minerals with the proposed new names is appended to 
the paper. 

The last paper read was a “‘ Note on the Relation among the 
Atomic Weights,” by J. A. R. Newlands, claiming priority in the 
discovery of certain relations between the atomic weights of the 
elements “‘ similar to that between the extremes of one or more 
octaves in music.” 

The President said the reason why Mr. Newland’s paper on this 
subject in 1866 had not been published by the Society was, that 
they had made it arule not to publish papers of a purely theo- 
retical nature, since it was likely to lead to correspondence of a 
controversial character. The sident then adjourned the 
meeting until after the recess, congratulating the members on 
the flourishing state of the Society and the number and im- 
portance of the papers which had n read there during the 
session. 





Society oF ENGINEERS.—Arrangements have been made for a 
visit of the members and associates, on Monday the 30th inst., to 
the Royal Small Arms Factory, at Enfield, by permission of the 
superintendent, Colonel Fraser. Members and associates will 
meet at the Great Eastern Railway Station, Bishopsgate-street, at 
12.30, and will proceed by the 12.45 train to the “‘Ordnance Factory” 
Station, at Enfield, where they will arrive at 1.20 p.m., and will 
at once proceed to the inspection. 


BoILeR ExpLosions.—The last session of Congress appropriated 
100,000 dols. for the purpose of having experiments made with 
steam boilers, with the view of ascertaining, as far as possible, the 
causes of their explosion. These experiments will take place 
during the ths of September, October, and November, and 
will be conducted under two sets of commissioners, one for the 
Western waters and one for the seaboard or eastern waters. 
The former experiments will take place at Pittsburgh or Cincinnati, 
and the latter at Sandy Hook. njamin Crawford and Isaac B. 
Holmes are recommended for commissioners to make experiments 
for the western waters.—American Manufacturer. 


THE Emperor of Austria last week visited the British ma- 
chinery in motion at the Vienna Universal Exhibition, much 
of which was under the direction of Dr. And , of the Wool- 
wich Arsenal, who was introduced to the Emperor by the secretary 
of the British Commission. His Majesty examined the machinery 
in detail, receiving explanation from the exhibitors present, who 
were presented in turn. Upon leaving the British section the 
Emperor expressed himself hi gratified with what he had 
seen, and was pleased to convey to the exhibitors his acknowledg- 











ments for the part they had taken in contributing a collection of 
machinery of so much importance and of such special value to the 
Austrian nation, 
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THE VIENNA EXHIBITION.—RUSSIAN 40-TON GUN. 
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ABOUCHOFF 


12" GUN 40 TONS WEICHT 2401IN. LONG 


Tn Vienna Exhibition is not specially rich in exhibits con- | manufacturing centres, so that foreign supplies will no longer be | cast steel, thus reducing the cost of manufacture, and enabling 
nected with warfare. One of the most remarkable is a gun ex- needed. The introduction of Siemens furnaces, in particular, the Abouchoff Works to compete with foreigners, where the 
hibited by the Russian Government. This gun weighs 40 tons, | has made it possible to use turf and wood in the production of | questions of price, as well as of quality, has to be considered. 


Table of the Comparative Sizes and Powers of Heavy Rifled Guns as made at the Abouchoff Works, by Krupp, ant at 


and has a bore of 12in. Its conveyance to Vienna from St. 
Petersburg was a work of extreme difficulty, principally con- 
ducted by Lieutenant Kolontieff, of the Russian Navy. The gun 
exhibited is only one of several made at the Abouchoff Stee] 
Works. 

In our impression of August 12th, 1870, and in two succeed- 
ing numbers, we gave an account of these extensive cast steel 
works established at Alexandroffsky, near St. Petersburg, under 
the auspices of the Chief of the Russian navy, and fostered 
by the enlightened and active sympathy of Admiral Crabbe, 
the Minister of Marine. These works, directed by Captain Kolo- 
kolzoff, I.R.N., have since that time been greatly extended. 


Siemens furnaces for melting the steel, both in crucibles and in 


bulk, have been erected. Bessemer apparatus for the manufac- 
ture of the cheaper kinds ef steel has been put to work, and 
the turnery extended and adapted to the manufacture of the | 
heaviest class of ordnance. Through the courtesy of an occa- 
sional correspondent, we are enabled to give an illustration and 
table of the comparative sizes, weights, and powers of the 
Abouchoff and Woolwich 12in. guns, and the 14in. Krupp cannon. 
It will be seen from this table that in the matter of heavy guns 
Russia is already quite independent of foreign assistance, as she 
is also fast becoming in every departinent of the public service. 
The extension of railroads in all directions will, in a very short 
time, enable ore and fuel to be brought economically to the 






































Woolwich Arsenal. 
= ‘ ~ | Length s = Se ib | g@2 2. 
- Total length of of barrel Z po S fs 313 3d] SE a oft 
“6 gun in and chamber a |e #on SSeS] See say < 8s 
o 32332 |354 4223 5565/ 338 Se2e Se 
23 powder. 233 e ‘Pos YES) FSS | FFA 2555 
43 ae sitrera Ser | Seq SEFLT SASS o5%  FHh2 BaDd 
FE B42 [ef 2525 2262) S45 | sok= & 33 
| mae calibres.| inches. calibres. z “ 3 3 °9 ee 3 = | *3 2 2 3 
Abouchoff gun, breech-loading .. 12 240 20°0 | 203°39 16°95 | 39°813a 645 il4 67 1490f | 19747000 5°70 
—_— 
| | 110e | 3-37 1300 18369560 i. , 
Wi ch muzzle-loading .. ..| 12 195 16°2 162°5 13°54 = 34°977 700" | i 615 
‘oolwich gun, muzzle-loading | 5 5 5 7 sa 1 _— srsocsiy | 
5-33 
_1_ | 1070 | 19463300 
K brecch-loading | a4 210 | 15°0 | 166°5 | 11°89. 49-161) | 1083 ip 4 v2 
rupp gun, brecci-loading .. y 2 2 2 J | l a J 1100 esisesso | 














charges. 


* Fires no “shot,” its Palliser shell weighs 691 lb. 20z. empty, and 700Ib. filled, the bursting charge being 8b. 14 oz. 

(a) Weight of tube and breech-piece, 19°3 tons, weight of cast steel ingots, 38-7 tons, forged under 50-ton hammer. 
piece, 19°7 tons, weight of cast steel ingot, 41°8 tons, forged under 50-ton hammer. (c) Service charge. (d) 

(/) Initial velocities of the Abouchoff and Krupp guns are determined approximately by calculation. 


(6) Weight of tube and breech - 
charge. (¢) Proposed 
Initial velocitics of the 


Woolwich gun are taken from THE ENGINeER and Eschenbacher's work. 
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ELWELL’S PATENT SAFES. 

THE accompanying engraving illustrates a method of securing safe 
and strong room doors, which has recently been brought out in Bir- 
mingham :—On the inner face of the framing of the safe and upon 
its four sides are a series of pierced knuckles, and these pierced 
knuckles have the same general figure of one half of the joint of a 
door or butt hinge. On the inner face of the door of the safe there 
is placed a series of other pierced knuckles having the same general 
figure as the other half of the joint of a door pons, hinge. The 
knuckles and the door are fixed in such positions that when the 
door is closed they engage respectively with the knuckles on the 


| 





by means of a lock placed above if,;whose bolt shoots 
down and — with stops or shoulders in whee 

The annexed engraving shows an open safe with its affixed 
knuckles or slots ; and the inside of the doorof\the safe with the 
case removed, so as to show the mechanism for actuating the bolts 
and pins, After the description we have already given, the 
engraving will sufficiently explain itself without the neces- 
sity for the use of either letters or figures, 
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HENRY’S IMPROVED SPINDLE STEP: 


THE object of th‘s invention is an improved construction of the 


framing of the safe. When each pair are thus engaged together | steps of mill spnidles or other vertical shafts, whereby they are 


they resemble the joint of a hinge, excepting that there is no pin | made ad 


or axis passing through them. On the inside of the dooris a series 
of sliding bolts, and these bolts 
carry pins or axles. Connected 
with these bolts is mechanism 
which, on the turning of the 
knob or handle of the safe-door, 
can be made to shoot forward 
the pins or axles into the open- 
ings in the engaged knuckles, 
and thereby join them together 
as the knuckles of a hinge are 
joined together, by their pins 
or axles. When the pins or 
axles of the bolts are in their 
shot or advanced position they 
securely fasten the bre whether 
it be of a safe or of a strong 
room. To withdraw the pins and 
thereby unfasten the dvor the 
handle, whose movement in one 
direction shot them, has, merely 
to be turned in the opposite direc- 
tion. 

The mechanism by which the 
bolts are actuated may either 
consist of a series of levers 
worked from the spindle, from 
the knob or key of the safe 
door, gearing with the bolts 
described, or the bolts may gear 
with a toothed wheel on the 
spindle and the knob; or again, 
the bolts may be connected toge- 
ther by chains set so that by 
operating on one or more of 
the bolts the whole series are 
actuated. At present the in- . 
ventor shoots or withdraws the 
bolts by a mechanism which may 
be thus described. On the longer 
sides of the inner face of the docr, and parallel therewith, there 
work vertical sliding bolts, and near the ep and bottom of the 
door horizontal sliding bolts also work. These bolts are geared 
together by cranked levers turning on centres, The vertical bolts 
carry a series of pins for entering the openings in the engaged 
knuckles on the sides of the safe and door ; and each of the hori 
zontal bolts carries its pin for entering the openings in the engaged 
knuckles on the top and bottom of the safe and door. As may be 
imagined, the = are situated in a {ine with the respective 
openings in the knuckles into which chey are to enter. The bolts 
are shot and withdrawn by means of a centre wheel, which com- 
municates with the knob or handle outside. The spindle of the 
knob is carried by the cross bar on the wheel, male ¢ the wheel is 
connected with the vertical bolts by cross bars, or levers. ‘The 
sliding bolts are guided so as to move in a rectilinear direction by 
the tops of the arms carried by the base plates of the knuckles 
engaging in slots in the sliding bolts. The tops of the arms are 
secured in the slots by screws and washers, 
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justable to compensate for the wear of the bearing 
surfaces. 


TT 
Hull 


The illustrations show, Fig. 1, a perspective view with a portion 
broken away, and Fig. 2, a vertical cross section. In the base, 
A, of iron, is formed a recess, the walls of which are screw- 
threaded to receive a correspondingly formed guide or bearing, B. 
The latter is constructed with an inverted conical opening to inclose 
the toe of the spindle, C, the end of which extends through and 
rests upon the upper of two or more hardened steel discs, D, placed 
in a suitable cavity at the bottom of the recess. The top of the 
guide forms a collar, E, which ix bevelled off around the interior 


| of the Royal Zool 


By using a number of discs, D, one, two, or more can be removed 
as the spindle drops down, thus adjusting the step. regularly to 


Fic, 1. 
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LIMESTONE CHALK IN County TYRONE, IRELAND.—At a meeting 
Societies of Ireland, held last week in 
Dublin, Mr. E. T. of the Geological Survey, read a 
per on “The analysis of white limestone (chalk) from county 
me, with notes on the occurrence of zinc therein.” The 
author showed that the extreme hardness of the white chalk of the 
—_ oa Ireland could eo be >» to the effects - or to 
emical metamorphism, but to the enormous weight of superin- 
cumbent basalt, "While looking for titanium he had found zinc in 
small quantities in several specimens, and he found the same 
metal in the overlying basalt obtained at a short distance from the 
sample of chalk from which the analysis was made. He, therefore, 
concluded that the zinc which, perhaps, existed in the it asa 
si was Seve by percolating water, and deposited in 
alk as a e remarked upon the great purity of 





to receive oil for lubricating the The passages, F, in 
the base also serve to conduct lubricating material to the 
spindle toe. G is a lock nut screwed m the guide between 
the collar and the base. In the engra 1 shows the 

ide let into the base to the fall extent in position by 
fhe nut G, screwed down to bear upon the u F of the 
latter. As the guide becomes worn by the of the spinile, | 


it is ungerewed and moved up, Fig. 2, to the requisite height to 
fit the toe snugly and prevent the spindle from vibrating or | 


When the door has been closed, and the handle so turned as to | running out of true ; thus, in short, compensating for the wear. | 
shoot the pins into the knuckles, the wheel is fastened in its shot | The nut G is then again screwed down to lock the parts in placé,. -by.a wet process, being carried iu by water. 


Irish chalk as a limestone, —— out its commercial 
value for use in the manufacture of bleaching powder. 

Sullivan said that zinc occurred usually in connection 
with the carbonates of lime and magnesia, but seldom in igneous 
roeks, and that it would be well to make some further experiments 
with the basalt, so as to confirm the results obtained. Prof 
Hull thought that zinc had possibly made its way into the basalt 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents.) 
INDIAN RAILWAY. 

Srr,—In continuation of my letter on the subject of the Indian 
railways, I come now under the heading of ‘ Alleged erroneous 
character of Mr. Thornton’s estimate,” to— 

4, The allowance for saving in bridges and culverts, on which 
Mr. Harrison and Mr, Fowler agree, and which Mr. Hawkshaw puts 
at £50 per mile, is put by Mr. Lee Smith at 3 per cent., and by 
Mr. Price Williams at £3 4s, per mile, out of a total of £83 5s. 9d. 
under this head. This last amount, though possibly sufficient for 
a particular Irish railway, is utterly inadequate to the require- 
ments of railways in a tropical country like India. Mr. Lee Smith 
criticises (p. 53) General Strachey’s estimated saving of 30 to 40 
per cent. very severely ; but it is evident to any one acquainted 
with the subject that Mr. Lee Smith must have taken the same 
rolling load in both cases, and that General Strachey has taken 
a lesser load for the metre guage. Mr. Lee Smith is careful not 
to suggest this as an explanation of the discrepancy, but he leaves 
the impression—as it would appear designedly—that General 
Strachey has made a blunder in his calculations, for he confidently 
appeals to his drawings in proof of his quantities, A reference 
to these is quite superfluous if we take the load as the same in 
hoth cases. Yet this gentleman proposes (p. 55) to run the exist- 
ing rolling stock over his light broad gauge railways, and_like the 
rest lays stress on the evils of break of gauge. Now the usual 
rolling load assumed for bridges on the 4ft. Sin. gauge is 1} tons 
per foot run, and even more if the bridge is very small ; while on 
existing narrow gauge (3ft. 6in.) railways, bridges have been con- 
structed with a rolling load of only 15 ewt. per foot run. So 
that if existing 5ft. Gin. gauge stock is to be used, which Mr. Lee 
Smith assumes, General Strachey is perfectly right in taking 30 
to 40 per cent. as the saving under the head of bridges, 

5. Sleepers, ballast, and laying: The speeches on these items 
especially show how necessary it is in discussions of this kind to 
agree as to the premises. Not being fixed to a definite platform 
the broad gauge gentlemen are as slippery as eels; one never 
knows where to have them. Is it a question of break of gauge 
and strategic advantages? All existing rolling stock is to be 
used on their light broad gauge railways. Is it a question of 
weight of rail, size of sleeper, and depth of ballast? The loads on 
the broad gauge rails are not to be an ounce more than on the 
narrow gauge. Is it a question of capacity of wagon? The neces- 
sity of large wagons to carry the bulky produce of India is insisted 
upon, still assuming the same load on the wheels; and so on 
throughout the discussion. 

As my platform I will assume that existing broad gauge wagons, 
not locomotives, are to run on the light broad gauge lines. Mr. 
Thornton has taken a mean between Mr. Fowler’s and Mr. Hawk- 
shaw’s estimates. Believing, as I do, that a sleeper 10ft. 6in. long 
should be used for the broad gauge, I consider that Mr. Fowler’s 
estimate is nearer the mark than Mr. Hawkshaw’s ; for although 
I would use an 8in, by 4in. sleeper for the broad gauge, instead of 
a 9in. by 43in., Mr. Fowler’s sleeper is only Sft. Gin. long, instead 
of 10ft, 6in., as I maintain it should be to make a first-class road, 
and the cost of the sleepers would be about the same. But witha 
10ft. Gin. sleeper a greater width of ballast is needed. On the 
other hand, with a sleeper 10ft. 6in. long the same depth of ballast 
would answer for the broad gauge as for the narrow; but for an 
8ft. Gin. sleeper Mr. Fowler appears to me justified in taking a 
greater depth of ballast for his broad gauge in spite of the protests 
of Mr, Harrison (p. 17), Mr. Bruce (p. 37), and Mr. Price Williams 
(p. 89). For the load on the wheels of the existing 5ft. Gin. gauge 
wagons is more than double that on those of the narrow gauge. If 
cast-iron pot sleepers, or longitudinal sleepers, were to be used, of 
course the comparison would not be so favourable to the narrow 
gauge. But it is evident that these kinds of permanent 
way have some disadvantage, probably that of expense, 
over a cross sleeper road, otherwise the estimates would have 
been based on the use of one or other of them. There are, how- 
ever, two arrangements of permanent way, by the adoption of 
either of which for the broad gauge, a good road could in my 
opinion be made with an Sft. Gin, sleeper, and consequently the 
width of formation reduced to an excess of 3ft. only over the narrow 

gauge ballast being 3in. deeper for broad gauge. One of these 
methods would be simply to leave about 2ft. of the central part of 
the sleeper unsupported by the ballast and freely exposed to the 
air, The other to cut from the central part of the sleeper seg- 
ments so as to reduce the bearing area at the centre. 


ae 


In estimating the merits of the first of these methods the ques- 
tion must be considered how far the durability of the sleeper 
would be affected by its being uncovered to the air. As regards 
the second method, the cost of cutting the segments out of the 
sleepers must be added, and also allowance made for the impaired 
durability of the centre portion where the scantling is reduced, 
How far one or other of these systems would answer I cannot say, 
having no experience of the durability of sleepers under these 
conditions in such a climate as that of India. 

An amusing instance of the lengths to which partisanship will 
carry a man is given in Mr. Price Williams’ estimate of the com- 
parative cost of maintenance and renewal of permanent way 
upon the 5ft. 3in. and 3ft. Gin. gauges. Assuming the broad 
gauge sleeper to be 9in. by 44in., and that of the narrow to be 
8in. by 4in., he gives the former a life of ten years, and to the 
latter of only six years! He assumes that the Sin. by 4in. sleepers 
are made entirely of the tops of trees, as if the contractor would 
throw away the rest of the trunk. He then estimates the cost of 
renewals at £13 7s. 5d. per annum against the 3ft. 6in. gauge, 
and capitalises it at £267 8s, 4d. per mile. Now, as he puts the 
original cost of the broad gauge sleepers at only £205 6s. 8d. per 
mile, surely if there is the slightest truth in his statement 
that the life of a sleeper 8in. by 4in. is to that of one 9%in. 
by 4}in. as six is to ten, it would be the right thing to make the 
sleepers of the narrow gauge 9in. by 44in. also, or even 10in. 
by 5in. or more, unless he means to assert that there is some 
peculiar virtue in the dimensions 9in. by 4}in., which give it an 
advantage over others, His result, a 5ft. 3in. gauge railway 
cheaper than a 3ft, Gin. gauge railway, is a beautiful example of 
the reductio ad absurdam. 

Instead of the cost of maintenance and renewal being greater 
for the narrow gauge, I maintain that they would be greater for 
the broad gauge ; for I deny that there need be any difference in 
the life of the sleepers for the two gauges ; and when renewals 
have to be made a more costly sleeper has to be provided for the 
broad gauge, a greater amount of ballast to be removed, and a 
greater length of sleeper to be boxed up. This last particular 
appears to have been overlooked by Mr. Harrison in his criticism 
(P. 17) of Mr. Fowler’s price of £10 as the extra cost of laying 
the broad gauge. Further, if a sleeper only 8ft. 6in. long is to be 
used forthe broad gauge, under the heavier loads of the ordinary 
broad gauge stock, there would be much more work for the plate- 
layers in packing up and keeping the line in good order than there 
would be on the narrow gauge with its lighter stock. This will 
be a serious item against the broad gauge, and if joined to the 
extra wear on the rails and capitalised, ail cneun to considerably 
over £1000 per mile. 

6 With regard to the item of £100 for saving, owing to sharper 
curves, taken by Mr. Thornton (see p. 152), those gentlemen who 
grudge the credit of this to the narrow gauge forget that although 
many lines may run through level country, some undoubtedly will 
be carried through very hilly country (see Mr. Thornton’s reply, 
p. 152), whereon the saving per mile may be reckoned by 
thousands instead of hund , where curves 
of the same radius are used upon both gauges, the wear to rails 








and tires of the broad gauge will be greater than of the narrow gauge, 


and leave 600ft. over for stairs. 
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and this capitalised would add something to the credit of the 
narrow gauge lines even in a level country. 

7 Sidings: Mr. Price Willi gives it as his opinion (p. 89) 
that there can clearly be no saving on the sidings, for “‘ the greater 
number of vehicles” ‘‘would require greater length of sidings ;” 
yet he is all along arguing upon the assumption that there is to 
be the same load on the rails for both gauges. This is another 
specimen of the nature of the arguments used by some of 
the broad gauge advocates, for with the same load on the wheels 
of course the same number of vehicles will be required in each case, 

It has, moreover, escaped his notice that by the use of five chain 
curves on the narrow gauge, as against eight chain curves on the 
broad gauge, together with the difference of gauge, a saving of 
about 30ft. in length of siding must be credited to the narrow 
gauge for every turnout, and about 60ft. for each crossover road. 
Now as a considerable part of the siding required will be for 
crossover roads, I believe that even under the conditions on which 
we are arguing, of ordinary stock we on the broad gauge 
lines, a lesser and not a greater length of siding would be required 
for the narrow gauge lines, so that instead of Dpdncting anything 
from Mr. Fowler’s item of £45, it should rather be increased. 

8. But, Sir, there is another and an important saving to the 
narrow gauge system which we are clearly entitled to place to its 
credit, if the premises under which our estimates have hitherto 
been made is adhered to; I mean the saving in weight of rail, 
owing to the difference in weight of the rolling stock. It is 
obvious that if you run the heavier wagons over a light rail the 
cost of repairs to the tite when capitalised will fully equal, if not 
surpass, the original cost of a heavier rail. And this is fully borne 
out by Mr. Lee Smith’s remarks (p. 52), where he states that he 
advised the Indian Government to stick to the heavier rail, as 
being the most economical of the two under the circumstances ; 
which, by the bye, he calls *‘ suggesting” the use of a light per- 
manent way. Out of his own mouth, then, we prove to one of the 
most prominent opposers of the metre gauge, that a 601b. rail 
should be used for the broad gauge lines. Even then the weight 
on the rail will be proportionally heavier than on that of the 
narrow gauge. For, as General Strachey states (p. 34), the broad 
gauge wagons carry 16 tons on the four wheels, or four tons on a 
wheel, while the narrow gauge wagons, I should suppose, will not 
have more than 1} tons on a wheel, and for the engines even no 
more than two tons is necessary. On these grounds, therefore, I 
think that we are bound to add the cost of an additional 201b. per 
yard in the rail to the broad gauge estimate. This will amount 
to about 36 tons per mile, including percentage for sidings, which 
at, what? say £20 per ton in place, gives another £720 per mile to 
the credit of the narrow gauge. Or else the capitalised value of 
the annual expense caused by the premature destruction of the 
rail, and injury to the road caused by the use of a rail so light as 
40 lb. per yard, which, on Mr. Lee Smith’s testimony, will be more 
than the extra cost of the heavier rail, must be added instead. 

We have then, on the debtor side of the metre gauge system, 
the evils of break of gauge, which one stated to be ‘‘ incalculable,” 
and on the creditor side a saving in first cost of fully £2000 per 
mile, to say nothing of saving in working expenses. 

That £2000 per mile is not too much I think I have proved, for 
I have shown that insufficient allowance has been made in all the 
estimates for land, for earthwork, and for bridges, to which has 
to be added the cost of the heavier rail. It is clear, then, that 
General Strachey’s figures are much nearer the truth than those of 
his critics, and that Mr. Thornton’s are extremely liberal to the 
broad gauge. The result proves that the common sense view ex- 
pressed by Mr. Danvers (p. 75) is the correct one, and that the 
cost of railways, like other things, is proportional to their size and 
the work required of them. Narrow GAUGE. 

Westminster, June 18th, 1873. 





CONSTRUCTION OF A NEW PORT AT SUEZ. 


A NEw port is in course of construction at Suez, which, when 
completed to the extent already sanctioned, will, it is said, be in 
respect of,its capacity and the solidity of its work entitled to rank 


character on the northern side of the Mediterranean. The com- 
mencement of this port arose out of the construction of a large 
dry dock at Suez, the contractors for which were Messrs. Dussand 
Freres, and the total cost about £350,000. This dock is 410ft. long 
by 90ft. wide at the top, and 400ft. by 70ft. on its floor. The 
width between the entrance piers is 80ft. 
merely to extend quays right and left of the dock entrance, but 
this idea was afterwards improved into that of an outer basin, 
with a central ‘‘ mole” or jetty, in order to increase quay room. 
Subsequently, by command of the Khedive, Messrs, Dussand Fréres 
submitted a design for a port capable of receiving an unlimited 
expansion, although there should be no interference with the use 
and symmetry of the portion already completed while the new 
portion was being added. The principle of the design is this—that 
the half ‘‘ mole” described as the north jetty can be constructed 


formed outside it with a side entrance, which would then form a 
assage between the head of the new “mole” and the quay in 
ront of it, as in the case of the present completed *‘ mole,” and so 

on indefinitely. The outer side of the half ‘* mole ” was to be left 
with a rough stone slope in order to break the wash of the sea, 
and to facilitate its completion to the full width of 100 metres 
when required. The present arrangement contemplates only the 
enclosed area, and the completion of the portion sufficient for the 
purpose of a deep shipping port. The outer sea-walls enclosing 
this area on the north-west and south sides, with the wall of the 
entrancein thecentre of the west side, ar plet re walls 
without terre-plein on them. The opening of 190 metres (210 yards) 
at the west end of the north wall is to be closed by a continuation 
of that wall. The eastern quay and the quay walls of the central 
“mole” are completed for their whole som, wet and the space 
between them fitted in for 400 yards from the base of the ‘‘ mole.” 
The whole of the water area is to be dredged to a uniform depth of 
seven metres (23ft.) at the lowest tides, which will give 
nine metres (28ft. 6in.) at the highest tide, and a mean of eight 
metres (264ft). The coping of the quays is one metre above the 
nine metre level of the highest tides, and the stone-work, so far as 
it has yet proceeded, is well done, in the style of the Joliette at 
Marseilles. Solid as the quay walls are, a portion of them built 
to the top slid out at low water in the early part of the work, in 
co uence of the pressure of the dredged wet silt thrown in 
behind them to form the terre-plein. In order to guard against 
the recurrence of such an accident the bed of rubble on which the 
blocks are laid, forming the » has been since protected 
by an outside row of blocks in front of this rubble just below the 
front foot of the wall, and extra width has been a to the foun- 
dation blocks by laying another block internally le 

each ton of them. No part of the mill has given way since this plan 

was adopted. The design for the port, as in course of execution by 

Messrs. Dussand Fréres, includes the formation of a large quay on 

the south for Government purposes, and the jetty on the north of 

exactly half the width of the present central *“*mole.” This extent 
of port which it is expected will be completed before the end of 
this year will afford 102 acres of water-surface, and without count- 
ing the east quay, of which the terre-plain may be extended 
| indefinitely backwards, 48? acres of quays. The length of the 
| quay front, including the eastern quay, will then be 3250 metres 
| (10,8¢0ft.), which will afford 25 berths of 400ft. each, after deduct- 
| ing for corners and dock-entrances, for ships to be broadside on, 
ighters, and small craft. This 

calculation shows what will be the dimensions of the port of Suez 
the present year. The works now finished and available 














as an artificial port only after the principal ports of a similar | 


At first it was intended | 


to the width of the completed “mole,” and a second basin be | 


ngthwise against | 





length of quay consists in the two straight lines of the ‘‘ mole” of 
1672ft. each ; the semi-circular end of 515ft. circuit ; the east 
quay north of the mole, 557ft. ; and the dock quay south of it 
also of 557ft., leaving the last mentioned quay free for lighter and 
small craft. These works are connected with the town by a rail- 
way, which leaving the Caire and Suez line a triple before it enters 
Suez, runs by the back of the town and along a stone embankment 
thrown up on the western or inner side of the spit till it reaches 
the terre-plein of the quays. It there makes a sweep to extend 
down the centre of the ‘‘mole,” at the base of which on its eastern 
side a covered station, 400ft. by 120ft. wide, has already been built. 
Ample space will be available for several lines of rails, for further 
station purposes, and, adjacent to each side of the “‘ mole,” for 
covered sheds and appliances suitable for facilitating the shipping 
and landing of cargo and passengers. Water is brought to the 
port in a cast-iron main along the railway embankment, 
deliverable at convenient spots for the service of the land es- 
tablishments ashore and the shipping afloat. 





THE PRODUCTION OF TURF-FUEL IN HOLLAND. 
Two reports have just been issued upon this subject under 
official authority, and they give some interesting information as 
showing how turf is produced for fuel in the Netherlands. The 
production of turf is desirable for two reasons --first, because of 
its importance in a country devoid of coal, and secondly, because, 
by the cultivation of this article, the bigher peat levels are re- 
moved, and the lower soil can be usefully cultivated. Peat is 
largely used as a substitute for coal throughout the Netherlands. 
In fact, with the exception of a moderate supply of wood, it is the 
only description of fuel which the country produces, The immense 
tracts of peat-bog chiefly lie in the northern provinces, viz., 
Friesland, Groningen, and Dreuthe. As peat is a light and bulky 
kind of fuel, ill-adapted for exportation, its consumption is almost 
necessarily restricted to the country where it is produced, which 
accounts for the reclamation of vast waste lands in many districts 
not being more extensively carried out. Hitherto peat in the 
Netherlands has been principally employed for domestic purposes, 
in the manufacture of bread, bricks, tiles, &c., but of late years 
efforts have been made to render it more generally useful by com- 
pressing it until its specific gravity is nearly equal to that of coal ; 
but notwithstanding that this compressed peat is described as a 
most useful article, its manufacture, as yet, has not progressed 
very much, The ordinary way of reclaiming the high peat-bogs in 
the Netherlands and preparing the peat for fuel is thus de- 
scribed :—-After having ascertained, by borings, that the portion 
of bog intended to be operated upon is likely to prove sufficiently 
remunerative, the first essential is drainage. The system adopted 
to effect this, after a general outlet with a sufficient fall has mn 
secured, is to divide the tract into strips by cutting open drains of 
about 39in. wide by 33in. deep ‘unk the whole length. These 
strips, usually about 136 yards in breadth, are then traversed, or 
subdivided by smaller drains. Having by this means effected 
arrangements for partially drying the peat, nothing further can 
be done during a period of from two to ten years, except occa- 
sionally deepening the drains a few inches if practicable. When 
the bog is fit to be operated upon the crust or surface is pared 
off with a spade to a depth of from two to four feet in order to 
remove the undecomposed vegetable matter, which, although it is 
unfit for fuel, is put by for future use in aiding to bring the under 
soil into a state of cultivation. The peat is then cut out in pieces 
after the style of bricks, by means of a long, narrow spade, and is 
conveyed to an adjoining strip of ground, which has previously 
been covered with a thick layer of the parings from the surface 
above-mentioned, where the pieces of peat are set up in rows to 
dry. As the process of drying is invariably done in the open air 
it depends entirely on the state of the weather; and it is not a 
rare occurrence after a wet summer, that consumers, who have 
| not laid up a stock of the previous year’s turf, are obliged to make 
use of the new peat in a damp condition. This description of 
peat-production refers to the high beds—those the bottoms of 
which, after the peat is removed, are still more or less above the 
level of the water. It now only remains to describe the extrac- 
tion of the peat from the low beds, the system being as follows :—- 
During the winter the upper crust is carefully removed and deposited 
in another part of the field, until the peat has been extracted 
and the water drained off, when, the same as with the high peat- 
beds, it will form the basis of fresh cultivation. Immediately the 
upper surface is removed water appears, and the bed of peat 
underneath is left bare until the Titowing spring, when work- 
men in long waterproof boots get into the water, and with spades 
extract the peat. As the surface of the water conceals the peat- 
| bed, these men work under some difficulty; they cut the peat, 
| however, and throw the divided sod into a barge, whence it is 
discharged into a wooden trough. Here the shapeless and com- 
pact sods are crushed by a workman with his feet, and simul 
taneously freed from large roots, stones, and other impurities. 
After the peat has been kneaded like dough in the wooden trough 
it is thrown on the ground, and left for a short time to dry. When 
sufficiently dry it is trodden down by other workmen, who have 
little planks fastened to their feet, and it soon presents a smooth 
| surface. After this process the peat is again left to dry, and then 
cut into oblong squares by means of a kind of rake. The divided 
' pieces after a time are taken up with spades and placed in rows 
and heaps until completely dry, which usually requires about three 
months. They are then ready for market. When the low peat- 
bed is worked out nothing remains but water, which having been 
| surrounded by an embankment is pumped out by windmills, the 
ground underneath, with the half of the upper crust of the peat- 
bed which was previously removed, converted into arable land. 
Compressed peat is formed by machinery. The raw material 
having been dug out of the beds is ground, mixed, compressed, 
' and formed into blocks. The object of grinding or cutting it up 
| is to destroy the roots or fibres ot plants contained therein, as 
these absorb a great quantity of moisture, and are the cause of 
much delay in drying ordinary turf. Transportable turf presses 
are made for compressing the peat, and are driven by portable 
engines of from 6 to 12-horse power ; they combine the process of 
grinding, mixing, compressing, and forming the raw material into 
blocks. The price varies from £100 to £350,according to size; with 
the largest from 50,000 to 60,000 blocks of turf of about 12in. in 
length by 3}in. in breadth and depth, can be manufactured in a 
day with the assistance of eight men and four boys. The weight 
of such a press would be about seven tons. It is stated that 
| amongst the advantages of this compressed peat must be con- 
sidered its greater remunerativeness, it being an excellent sub- 
stitute for and with regard to cleanliness even a superior article 
than coal. Being also far more compact than ordinary turf, it can 
be conveyed and warehoused at a much cheaper rate, so that when 
its advantages are fully appreciated it cannot fail to come into 
use for many purposes for which ordinary peat, in co uence 
of its bulk, is quite unfit. It is interesting also to note that a 
few years ago an attempt was made in Holland to introduce peat- 
charcoal, or carbonised turf made from compressed peat; but 
although it was proved bychemical research that this article wasequal, 
and in some respects superior, to wood charcoal, the consumption 
was so small that the enterprising manufacturer was compelled, 
by lack of support, to abandon his scheme, as it would not pay as a 
commercial speculation unless considerable quantities were con- 
sumed. It is stated on good authority that the peat or turf of 
Ireland is far inferior to that of the Netherlands. 








SourH KEnsinecTon MusEuM.—Visitors go 4 
2\ist June, 1873:—On agg Tuesday, and Saturday, free, 
from 10 am. to 10 p.m., Museum, 10,252; Naval and other 
collections, 792; on Wednesday, Thursday, and Friday, admis- 


the week ending 


correspond with the first idea of expansion of the short quays | sion 6d., from 10 a.m. till 6 p.m., Museum, 2626; Naval and 
originally ordered on either side of the dock entrances. Within the | other collections, 32; 3,702 ; average of corresponding 
restricted dimensions the area of deep water is 63 of the | week in former = 13,589 ; total from the opening of the 
central ‘‘ mole” 134 acres, of and the length of quay 4! The Museum, 12,564,769, 
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RAILWAY MATTERS. 
THE Sutlej Bridge was re-opened for traffic on Ist June. Trains 
then ran through. 
LUCERNE promises to become the great railway centre of 


Switzerland. When the St. Gothard and affiliated lines are com- 
pleted it will be the junction of no less than eight railway systems. 


A NEw direct line of railway communication between Glasgow 
and Kilmarnock is approaching completion, and will be opened 
for traffic in the course of a month. The station accommodation 
at the latter town is being greatly extended. 


THE Sentinella delle Alpi states that the brothers Camoglio, con- 
tractors for the tunnel of the Col-de-Tenda, are at present at 
Limone. The work will be commenced in the early part of July 
upon the Tenda side, and when once fairly started, operations will 
begin at the other end. 


SUBSCRIPTIONS have been invited by Messrs. Holderness, Nott, 
and Co., for £160,270, in shares of the Kingsbridge Railway, Devon- 
shire, which is expected to be completed in about two years, and 
is then to be maintained and worked by the South Devon Railway 
Company, at 55 per cent. of the gross receipts. This proportion is 
to be reduced to 45 per cent. under certain circumstances of traffic. 


ASTRANGE accident happened to a Burlington and South-Western 
train leaving Burlington, U.S., June 13th. A car loaded with 
railroad iron lost off a bar, which struck on end and passed through 
the one next forward, in which was a keg of powder, which ex- 
ploded, causing quite a wreck of the car but no serious damage to 
the contents, The train was run to Viele, and the fire extinguished. 
Fortunately no one was hurt, and the train proceeded without 
material delay. 

THE New Ross Town Commissioners have resolved that a peti- 
tion be adopted and presented to the House of Lords in favour of 
the Waterford and Wexford Junction Bill. The Harbour Com- 
missioners have, on the contrary, rejected the bill on the ground 
that it proposes a deviation in the line before it reaches New Ross, 
which would be alike detrimental to the interests and trade of 
the town. They are willing to support a renewal of the bill of 
1869, to bring the line directly into New Ross. 


THE North Wall (Dublin) Extension Railway, which was pro- 
jected by the Great Southern and Western Railway Company of 
Ireland, is likely soon to be commenced. The site was last week 
examined by Mr. J. Fishbourne, the arbitrator of the Board of 
Works, attended by Mr. Brown, C.E., on the part of the railway 
company, and Messrs. Nagle and Barnes, C.E., on behalf of the 
landowners through whose properties the line will pass. The 
hearing of the evidence is being proceeded with. 


Mr. B. LESLIr, after a careful inspection of the Scinde, Punjab, 
and Delhi age bridges in the Punjab, in concert with Mr. 
Harrison, the chief engineer of the company, has reported that the 
system on which those bridges has been constructed—namely, iron 
girders carried on single wells with cylindrical piers above low 
water level—is the most suitable that could be adopted. The 
restoration of the company’s damaged bridges is being proceeded 
with as rapidly as possible, care being taken to insure their safety, 
and in all cases of scour depositing large quantities of rubble stone 
round the piers, this being the most effective means of resisting 
scour, 

Ar the sitting of the Joint Committee on Railway Amalgamation 
on Wednesday, the chairman (Mr. Massey) stated that, after 
carefully considering the evidence which had been offered in sup- 
port of the Midland and Glasgow and South-Western Railway 
Amalgamation Bill, the committee did not think it necessary to 
call upon the opponents of the bill, and the preamble was there- 
upon declared to be not proved. The second great amalgamation 
bill of the session has, therefore, shared the fate of the North- 
Western and Lancashire and Yorkshire scheme, and has been 
rejected by the joint committee of the two Houses upon the case 
—— by the promoters, and without hearing evidence on the 
other side, 


THEannual report of the directors of the Royal Swedish Company 
states that the traffic of the line during the past year had been most 
satisfactory, the returns showing a gross increase of £6,166, or 23 
per cent. over the receipts of the preceding year, and that notwith- 
standing the great additional tonnage carried, the working expenses 
had been considerably reduced, the result of the year’s working 
being a net revenue of £12,046, or nearly double that of the pre- 
vious year. The servics of the railway had been conducted with 
safety, efficiency, and regularity, and the directors were happy to 
bear testimony to the zeal and ability shown by the officers of the 
company. The permanent way, works, and rolling stock had been 
maintained in thoroughly good working condition. A considerable 
portion of the additional traffic was due to the construction of the 
Swedish Central line. Judging from the receipts of the line 
during the past four months, which showed an increase of £3200 
over the corresponding period of the previous year, there was 
reason to hope for still more favourable results during the present 
year. 


THE report of the directors of the Madras Company states that 
the whole of the works connected with the Neilgherry branch were 
completed before the end of last year, and that the line would 
have been opened to the public had the iron bridge girders, which 
left England early in November, been delivered in due course. 
Unfortunately, this was not the case, for, instead of being landed 
at Madras, they were carried on to Calcutta owing to stress of 
weather ; but they were now on their way to Madras. In the 
meantime one part of the branch, establishing communication 
between the main line and the important town of Coimbatore, had 
been completed, and was opened to the public on the Ist of 
February last. Great credit was due to the Engineering Depart- 
ment for the excellent manner in which the works had been 
executed, and there was also reason to believe that they had been 
carried out with great economy. The new central station had been 
completed, and, the doubling of the line having been permanently 
executed and a temporary arrangement made for lighting the 
station, it was opened for public use on the 7th of April last. The 
construction of the new bridges over the Cheyair and Huggey 
rivers, on the north-west line, had been delayed owing to the 
state of the iron market ; but lately a considerable part ot all that 
was required had been sent out, and the board trusted the execu- 
tion of the works would proceed without interruption. 


Ar the half-yearly meeting of the Bombay, Baroda, and Central 
India Company, held on Friday at the Londo» Tavern, Lieutenant- 
Colonel French, the chairman, stated that the Patree Salt Branch 
was opened on the 12th of May last, in time for the second salt crop 
of this season. Extensive salt sheds had been erected for the 
Government at Surat, Broach, and Ahmedabad. Mr. Currie, 
their agent, had told them in his report that 20,000 tons of salt 
had been stacked ready for carriage, and that he estimated they 


NOTES AND MEMORANDA. 


In Sweden, during the year 1871, the amount of iron ore raised 
from mines was 633,983 tons, while 15,540 tons of lake and bog 


ores were likewise brought to the surface. This is an increase of 


nearly 30,000 tons of the former and 2000 tons of the latter over 
the yield of 1870. The export of pig iron amounted to 40,000 
tons. The quantity of steel manufactured during the year was 
upwards of 8000 tons, of which more than one-half was made by 
the Bessemer process. 

THE number of stars visible to the naked eye in the entire circuit 
of the heavens has been usually estimated at about 6000. An 
ordinary opera glass will exhibit something like ten times that 
number. A com tively small telescope easily shows 200,000, 
while there are telescopes in existence with which, there is reason 
to believe, not less than 25,000,000 stars are visible. And yet when 
all of these are seen and numbered, the eye will have visited buta 
mere speck in the illimitable bounds of space. 

For the purification of hydrochloric acid, M. Engel introduces, 
in 1°06 quarts of hydrochloric acid, sixty to seventy-five grains of 
hypophosphite of potash dissolved in a little water. After an 
hour or two the liquid becomes yellow and then brown, and a 
precipitate is deposited more or less abundant according to the 
degree of impurity of the acid. At the end of about forty-eight 
hours the deposit ceases, and the clear liquid above is decanted off 
and distilled. The acid thus obtained is completely free from 
arsenic. 

Ir is estimated that there are from 20,000 to 25,000 persons in 
Europe daily engaged in the preparation of hair and the manu- 
facture of felt hats, in which processes they are exposed to mer 
curial poisoning. M. Hilairet, in experimenting on this subject, 
impregnated skins with a neutral substance, as molasses, or dex- 
trine, or sugar, then put them in nitric acid, and found that by 
the action of the nitrous and hyponitric acids thus developed, the 
hair underwent a change of structure corresponding exactly to that 
obtained by means of the solution of mercury in nitric acid. 


MM. SAMAL AND BEROUSON have recently patented a new method 
of bleaching animal textile fabrics, by means of a feeble solution 
of the sulphurets of sodium and potassium. These products re- 
move the gum in preparing silk and in scouring wool. In the first 
case the bath should be boiling ; in the second, the temperature 
of the alkaline sulphuret should not exceed 50 deg. C, The more 
difficult it may be to remove the gum and prepare the silk, the 
less the solution should be sulphuretted ; in some instances the 
protosulphuret may be employed. The aluminates of soda and 
potash have also been used in the same manner. 


SoME improvements in effecting the removal of phosphorus 
from pig-iron during the process of puddling have been introduced 
by Professor Scheerer, of the Mining Academy of Freiberg, in 
Saxony. Chloride of calcium and chloride of sodium are mixed in 
about equal proportions, and the two salts fused together. The 
fused mixture is run into waterproof paper cases, each holding 
about 2 1b., and these cases are introduced into the puddling 
furnace one by one, so that the dephosphorising mixture may be 
thoroughly incorporated with the charge. To ensure satisfactory 
results, it is recommended to use three times as much of the 
mixture as the iron contains phosphorus. 


THE records of the Liverpool Observatory for the past year 
show—(1) That the rates of about 10 per cent. of the chronometers 
tested (those of the mercantile marine very generally have the 
ordinary compensation balance) are so irregular as to render the 
instruments entirely unfit for nautical purposes ; (2) The error of 
adjustment for temperature of the remaining 90 per cent. is often 
so erroneous as to produce a change of daily rate of many seconds, 
when the temperature varies but little from either of 
the two standard points of 55 deg. and 85 deg., or thereabouts ; 
(3) That the best made and most carefully adjusted 
instruments gain, on the average, daily six-tenths of a 
second more at a temperature of 70 deg. than at 55 deg. or 
85 deg.; (4) That those have the same rate at 55 deg. and 70 deg., 
or at 70 deg. and 85 deg., lose when exposed to temperatures 
beyond these limits at the rate of 1°5 seconds daily for a change of 
15 deg. in temperature ; (5) That when the connection between 
temperature and daily rate has been well determined, it will 
remain constant in good instruments for a long time, which need 
in general to be examined only once in one, two, or three years. 
The vital importance of this subject to the interests of safe, 
speedy navigation, will be impressed upon everyune by the disaster 
that befel the Atlantic, consequent upon being some twenty miles 
(or ninety seconds of time) out of her reckoning. 

Some valuable researches on the condition under which safety- 
lamps are truly safe have been conducted by Mr. R. Galloway, 
partly at the new Laboratories at South Kensington and partly at 
the Meteorological Office. Mr. Galloway has already found that 
if a Davy lamp be burning tranquilly in an explosive atmosphere, 
the transmission of a sound wave, produced by a slight explosion 
of gunpowder, is sufficient to determine the communication of 
flame from the lamp to the surrounding atmosphere. Hitherto 
it has been generally assumed that the occurrence of a colliery 
explosion, after firing a shot, is due to actual communication of 
flame from the gunpowder to the fire-damp ; but Mr. Galloway’s 
experiments show that it is much more likely that the explosion is 
determined by the noise of the shot being propagated through the 
galleries of the mine to the safety-lamps. An admirable experi- 
ment to illustrate this point was exhibited by Dr. W. Spottiswoode 
at a recent lecture at the Koyal Institution. A lighted Davy lamp 
was surrounded by streams of coal gas issuing from a number of 
jets round the base of the lamp. One extremity of a long tin 
tube, open at both ends, was placed in connection with the lamp, 
while a pistol was fired at the other end, a caoutchouc diaphragm 
being interposed in the tube to prevent the transmission of a direct 
current of air. The sound-wave, generated by the report, travelled 
along the tube, and as soon as it reached the flame, caused igni- 
tion of the surrounding atmosphere—the lamp being immediately 
enveloped in flames, 


Tue following details of the process followed by the Oxyhydrogen 
Gas Company, of Buffalo, N. Y.,in the production of oxygen on 
a commercial scale, may be of interest, though it is in general the 
same as the process of M. Tessie du Mothay. The Journal of the 
Franklin Institute says, the material employed is called manganate 
of soda. Whether this definition of its constitution is accurate, 
from a chemical point of view, we are unable to assert. The 
treatment of the material is thus described by the American 
Artisan :—‘*‘ The pulverised maganate of soda is introduced into 
iron retorts 7ft. long, 1ft. wide and 2ft. deep (a cross section being 
an ellipse). It is here heated in a current of superheated steam. 
The steam passes through the mass and carries with it part of the 
oxygen. In ten minutes the current of steam is shut off and 

tmospheric air is blown in; the soda salt now re-absorbs or re- 





would have to carry about 80,000 tons for the two “crops” per 
annum. When they considered that 15jin. of rain had fallen in 
thirty-two hours, and that the spring tides at the same time were 
higher than usual, they would see the necessity of raising the 
superstructure of the bridges from 7ft. to 14ft. higher than for- 
merly, to keep them out of the way of future high tides on the 
one hand an extraordinary floods on the other. The Government 
had already expressed its high opinion of the successful exertions 
of the company’s engineers in restoring the bridges. He con- 
gratulated the company, after so many years of delay and disap- 
pointment, on about to occupy the terminal station at 
Colaba, in Bombay. They would gain by this improvement, and 
obtain access to the shipping at Bombay. They were told of the 
opening on the 9th of April of the narrow-gauge branch of twenty 
1uiles from Meagaum to Dubhoe, and the agreement for working 
it for one year by the company. It was understood that his 
Highness the Guicowar of Baroda intended to extend the line a 
few miles further inte a fruitful districts 








unites with the oxygen, and the nitrogen escapes. Air is passed 
in for ten minutes, and then steam as before. From the retorts 
the gas passes to the condensers, which are like the usual upright 
cast iron pipes used in all gasworks. Here the steam is condensed, 
and it washes the gas ; from these the gas passes to the scrubber, 
where all further impurities are washed out ; it then passes to the 
holder.” It seems that the process followed is not identical with 
the published description of the patent. Several modifications in 
details have been found necessary in practice. The manganate 
also appears not to work to perfection, since it has been found to 
lose its porosity and agglomerate after being for some time in use. 
It is found necessary, therefore, to re-charge the retorts after a 
time with fresh material. Experience incicates that, could the 
steam be supplied perfectly dry, this difficulty might be obviated. 
What may be the ultimate success of the company must be left 
for time to decide. It is at present supplying consumers with 
hydrogen at the rate of 2°50 dols. per M., and oxygen gas at 


the rate of 5°00 dols, per Mi 











MISCELLANEA. 

AN arbitration board has been formed in West Yorkshire for 
the settlement of coiliers’ disputes. 

Tue Swiss Times understands that borings for coal are about to 
be undertaken at the foot of the Rangier and Mont-Terrible, 
Canton Berne. 

TuE use of English coal is stated to be increasing in the north 
of France. The Northern of France Railway Company has pur- 
chased 20,000 tons within the last few days. 

A NuMBER of Palliser converted rifled muzzle-loading and Arm- 
strong guns, with the necessary repository stores, are now being 
issued to the artillery branch of the Volunteer force. 

Ar the Metropolitan Board of Works, on Friday, the chairman 
threw out a suggestion for a new road through the Green Park 
into Constitution-hill, to relieve the excessive trafficat Hyde Park- 
corner. 

THE machine works of Messrs. Curtis, Parr, and Madeley, Chapel- 
street, Ancoats, were destroyed by fire on Sunday morning. he 
origin of the fire is unknown. The damage wil! amount to several 
thousand pounds, 

Apvices from Morocco state that a strike has broken out at 
Tarifa amongst the men who make shoes, for which that town is 
famous. Their demands are said to be reasoyable, and hopes are 
entertained that the matter may be speedily settled. 

Tue Albert Hall on the occasion of the Shah's visit on Monday 
evening was lighted by an electric light, by Messrs. Tilsley and 
Spiller, who for the purpose used five electric lamps with reflectors 
placed at equal distances on the edge of the balcony, each lamp 
being connected with a powerful Grove battery of fifty cells 
placed on the roof of the building. 

A RAIL-MILL is reported as in course of construction in Louisville, 
Ky., at a cost of half a million dollars, for the manufacture of rails 
by a new system, which is said to do away with manual labour. 
Before the iron comes out a perfect rail, it is passed through 
thirteen different set of rolls without a halt, and is turned over five 
times for side rolling. The iron for a rail is taken from a heating 
furnace and transformed into the proper shape in thirty seconds, 

Ix a short time it is expected the Russian plated ship Novgorod 
will be launched from the port of Nicolaiew. A crowd of people 
interested.in the ship has been already attracted to witness the 
launch of the first vessel of the Black Sea fleet. It will be armed 
with two enormous guns, and supplied with torpedoes. The 
Novgorod will, it is said, by its size and the perfection of its con- 
struction, bear comparison with any ships of the same kind belong- 
ing to foreign fleets. 


Ar the meeting of John Brown and Co’s shareholders, this 
week, Mr. Ellis, the chairman, stated that the extra cost from coal 
and wages alone last year was £120,000, and that from this cause 
he had latterly been utterly unable to get continental orders for 
springs, steel, kc. At Messrs. Cammell and Co.'s meeting, also at 
the same time, it was stated that coal and labour had cost £100,000 
extra during the year, and that the firm were about to purchase 
collieries-for themselves, 

Some few weeks ago a number of mineral guards in the employ- 
ment of the North British Railway, in the Glasgow district, 
suddenly left their employment because they were refused an 
advance of wages. The traffic was greatly deranged in consequence. 
and the company sustained considerable loss and inconvenience 
before their places could be supplied. Six of the men were con- 
victed of breach of contract, by not giving due notice of their 
intention to leave, before the justices at Hamilton, the other day, 
and fined £5 each, exclusive of expenses, with alternatives of 
imprisonment. 

A PLAN for constructing a new network of railways, comprising 
fourteen lines, of a total length of 4000 versts, is under the con- 
sideration of the Russian Government. The existing railways of 
the empire form a complete strategical system, based on the three 
principal lines to St. Petersburg, Moscow, and Kieff respectively. 
All the central points of the military system of European Russia 
are thus easily attainable by railway, and it is proposed to adopt a 
similar plan for Asiatic Russia, of which the main line is to pro 
ceed direct to Tashkend from St. Petersburg. The proposition of 
M. de Lesseps is stated to have been declined by the Russian 
Government. 

A NEWLY invented American snow plough is thus described by a 
transatlantic contemporary :—It is simply a shovel, made of boiler 
iron 25ft. long and 3ft. wider than a passenger car. The blade of 
the shovel, or forward point of the bottom, rests almost upon the 
track, the bottom rising in an inclined plane to several feet from 
the track at the rear, or high enough to be on a level with the 
bottom of a common flat car. The sides are also of boiler iron, and 
are higher than a locomotive pipe, so that when the shovel is thrust 
into a snow bank it will cut a hole large enough to admit a train. 
As it is forced into the bank the snow will be crowded up the 
plane and into a car attached to the rear. This receiving car is 
open only at this front end. The propelling engine is to be in the 
rear of the car. When the car is full the machine is backed out 
and hauled to the nearest “fill,” where, by an ingenious appliance 
the sides of the car, which hang upon hinges at the top, are thrown 
open, the bottom falls down so as to make an inclined plane from 
the centre to both sides, and the snow slides out of its own weight.” 

For some time past the Darlington Iron Company have been 
boring for coal near their works at Albert Hill and Springfield, 
There are no collieries now in operation in the immediate neigh- 
bourhood of Darlington, the nearest pits of any consequence being 
those of Shildon and Pease’s West. As the Darlington Iron 
Company hold no mineral royalties of their own at the present 
time, it will be much to their advantage if they succeed in proving 
the existence of a good and workable seam on their own property, 
and within a few yards of their works. On the Elstobestate, near 
Bradbury, Lord Eidon has been boring for coal for a considerable 
time past ; but difficulties of an apparently insuperable character 
prevented the proving of the coal. His lordship has now com- 
menced to bore with the diamond rock drill on another part of the 
estate ; and should his search prove successful, it will lead to the 
commencement of colliery operations in quite anew part of the 
country. Some months ago the Diamond Rock Boring Company 
proved the existence of an excellent seam of coal on the estate of 
the late Mr. Watkin, near Sedgefild, but the discovery was never 
followed up. As Mr. Watkin’s estate is only two or three miles 
from Elstob it is expected that the same seam will be found ex- 
tending to the latter estate.— Newcastle Chronicle. 

Tue bill for the abolition of the duty on iron in Germany has 
been warmly discussed in the Reichstag. An energetic opposition 
was organised by the mine owners and proprietors of ironworks, 
who prophesied the destruction of the home iron msnu'acture 
should the bill become law, and strong protests were sent from the 
great manufacturers of Berlin. The protection:sts, however, 
exhibited but little energy during the debates, while the free- 
traders supported the measure with forcible arguments. Herr 
Delbriick, in an exhaustive speech, pointed to the development 
of the network of railways, and reminded the House that thirty- 
five million thalers had but recently been voted for extending 
railways in Alsace-Lorraine, and 120 millions for completing 
the Prussian railway system, and that railway extensions were 
under consideration in other of the federal States. He added, 
“the German manufacturers are no longer able to meet the 
demand of the railways, and there are few Governments that have 
to build State railways who have not been obliged to apply to Eng- 
land to supply their wants, on being assured by German manu- 
facturers that they were unable to accept any more orders, 
This shows how much the duty on iron increases the cost of 
theGerman railways.” The measure forth¢, abolition of the dutyon 
iron should it pase it will be entitled ths ‘‘ Customs’ Tariff Amend- 
tment Act, 1873.” 
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LEIPSIC.—A.pnonse Diizr, Bookseller. 

NEW YORK.—WI.iMer and Rooers, 47, Nassau-street. 





PUBLISHER'S NOTIOE. 

*.* With this week’s number we issue as a Supplement No. LXVI. 
of our “ Portfolio of Working Drawings,” representing a 
High-Pressure Marine Boiler, 90-H.P, Each number, as issued 
by the publisher, should contain this Supplement, and sub- 
scribers are requested to notify the fact to him should they not 
receive it. 

TO COOBBRESPONDENTS. 

*,* In order to avoid trouble and confusion, we find it necessary to 
* inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a 2d. postage stamp, in order that 
answers received by us may be forwarded to their ‘ination. No 
notice will be taken of communications which do not comply with 
these instructions. : 

*,* All letters intended for insertion in THE ENGINEER, or contain- 
ing questions, must be accompanied by the name and address of 
the writer, not necessarily for publication, but as a proof of 
good faith. No notice whatever will be taken of anonymous 
communications, : 

*,* We cannot undertake to return drawings or manuscripts ; we 
must therefore request our correspondents to keep copies. 

F. H.—As you have given no dimensions of any kind it is impossible to 
answer 7 questions. 

A. C.—The specifications are numbered 302 and 2618, of 1872. Their prices 
ore 10d, and 1s. 10d. respectively. 

R. W. J.—Crookes and Rohrig’s ‘‘ Metallurgy ;” Percy's “* Metallurgy.” You 
can obtain them through any bookseller. 

8. E. P. (Boulogne.)— We shall endeavour to comply with your request, but 
all the space we can spare to locomotives just now we intend to d vote to 
illustrating the locomotives exhibited at Vienna. 

8. H. (Belvidere.)—The device is ingenious, and would work well. Your 
best plan would be to put yourself in communication with such a firm as 
Messrs. Bailey, of Salford, and patent it in conjunction 

J. K. (Cork.)—Sketch received. The arrangement would answer very well for 
small powers, but we fear you will not get it adopted by any Eaglish 
maker. There is nothing about it which you can properly patent. 

W. H. (Charging Gas Retorts.)—We fail to understand your tracing. You 
have cut off the rake and retort so that we are unable to see what its working 

make out the action of the gearing, the invention 





is. So oe we Pe < 
appears to be practical enough. 

A. C. G.—If the engine is ee up to 12-horse power only, and is run with- 
out stopping for twelve hours, it will use about 8 cwt. of coal. Bvery- 
thing depends, however, on whether the engine is a good or a bad one. 8 cwt. 
of coal is a liberal allowance for a fairly good ine. 

J. W.—There is no rule. It is all a question of taste. Our “‘ Portfolio of 
Working Drawings” represents prac it i Jt 
deviations you may rest content that they do not refer to vital points of con- 
struction about which accurate rules could have been prepared with ad- 


vantage. 

J. J. 8. (Reaping Machines.)—Jt would be against our rules to recommend 
particular makers. If you will turn to our report of the Manchester 
reaping machine trials, in our impression for July 30th, 1869, you will find 
a tabular statement of draughts, dc., of all the best machinery, from which 
you can arrive at your own conclusions. 

J. M. anp Co.-Jt is almost impossible to get rid of the tallow, because the 
water being hot the tallow remains fluid. The only way of mitigating the 
evil is to ysilter the water through coarse sand and gravel before it reaches 
the feed pump. The best way to arrange the filter we could not determine 
without a sketch of the heater. 


ORDNANCE AT THE VIENNA EXHIBITION, 
(To the Bditor of the Engineer.) 

Sir,—In a recent number I notice your correspondent at the Exhi- 
bition speaks ef certain heavy guns as being of Herr Griison’s fabrication, 
which are, on the contrary, from the Bochum Works ; the carriages only 
are from Griison. L. W. BRoaDWELL, 

9, Authof-strasse, Unter St. Viet, near Vienna, June 17th. 





HEATING BREWING PANS. 
(To the Editor of the Engineer.) 
Srr,—Can any correspondent put us in communication with a firm in 
St. Mary Axe who, we understand, have effected a great saving in fuel 
as applied to brewing pans? Furnt. 


SUBSCRIPTIONS : 
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Foreign subscriptions for thin paper copies are received at the following rates. 
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THICK PAPER copies may be had if preferred at double postage. 
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i MEETING NEXT WEEE. 
ERONAUTICAL Society or Great Britarn.—At the Society of 
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onteauenieiiel MARRIAGE. 

e it, at the Chapel of the British Embassy, Constanti- 
nople, Mr. W. J. Du Port, M.LC.E., of Alexandria, to’ MARoARET 
Sopnta, only daughter of the Rev. W. Charteris, of 
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IRON AND STEEL TIRES, 

A very serious accident, if the word may be so applied 
with propriety, occurred on Saturday last to an excursion 
train on the Midland Railway. The all-engrossing topic 
of the Shah’s visit, and the fact that the train conveyed 
only railway servants—in whom, of course, it is not to be 
supposed that the general public can feel much interest— 
has led to the almost total silence of the daily press, with 
one exception, the Standard, on the subject. The facts, 
so far as we can learn, a to be as follows:—The 
Midland Company arranged that on Saturday last one of 
their regular annual trips for their servants engaged on 
the Derby and Leeds section of the Midland system should 
take place. The excursion trains run to various places, 
such as Manchester, London, Buxton, &. The accident 
occurred to one of the trains proceeding from Leeds to 
Buxton. The train started about seven in the morning, 
and consisted of thirteen i On nearing a bridge 
close to a place called Hallfield-gate, one of the leadin 
tires of the engive broke, the engine then left the line an 
ran down an embankment, taking with it one of the car- 
riages. Two persons were killed on the spot and several 
others injured. Suchare the facts within the smallest possible 
compass. 

Pending the decision of the coroner’s jury, it would of 
course be improper to pronounce an opinion as to whether 
any one was or was not to blame for the accident. But it 
can do no harm to say a few words here on the relative 
merits, as regards safety from breakage, of iron and steel 
tires. It would be folly to suppose that in the present day 
any locomotive engineer would return to the use of iron 
tires for driving wheels, and we have certainly no in- 
tention of recommending such a course ; indeed, the weights 
now carried by first-class locomotive driving wheels are so 
great that driving tires would never be out of the lathe if 
made of iron. But we submit that the case is different as 
regards wheels not drivers, and especially the leading wheels 
of engines intended to travel ata high speed. A very con- 
siderable number of accidents of a serious type ensue 
directly from the breakage of engine tires. If this breakage 
is confined to the driving or trailing wheels, the engine 
may, and sometimes d keep the line. It is a well 
recorded fact, for example, that some five-and-twenty 

ears ago the driver of one of the up night trains on the 
conden and North-Western, or, as it was then called the 
London and me a Railway, ran for over forty miles 
after he had lost the tire of one of his driving wheels, 
without being aware of what had occurred. He heard a 
crack, and felt the engine jump; but the night was very 
dark and wet, and he assumed that he had run over some 
obstruction and broken a life guard; so, as he found that 
nothing further occurred he went on, and the broken tire 
was found next day at the side of the road forty miles 
from London. When a leading tire goes, however, it is 
certain that the engine must leave the line. It appears, 
therefore, that more care should be taken to secure a per- 
fectly reliable material for leading tires than is necessary 
for any other tires about an engine; and it is almost be- 
ae question, we think, that a weldless Lowmoor or 
wling tire is in every respect more reliable than any 
steel tire that can be made. If the steel tire were perfectly 
sound and good, then unquestionably it would be better than 
a wrought iron tire in one sense. But the difficulty about 
steel tires is, that no one can assume with perfect certainty 
that a steel tire is quite sound and homogeneous all through. 
There are steel tires running now which we have little 
doubt are so brittle that no engineer in his senses would 
use them for an hour, if he was aware of their condition ; 
but no one can be aware of their condition, consequently 
they are used, and also consequently, we may hear of a 
bad accident at any moment. That steel tires should 
be so uncertain is not the fault of the makers. It is an 
inherent defect in the material. It is all very well to take 
— of a tire and assert that when pulled asunder they 
re an enormous strain. The fact, standing by itself, 
proves nothing. In the first place, a tensile strain is but 
one of the many strains to which a railway tire is exposed 
when in use; and, in the second place, there is no certainty 
that the metal in every portion of a steel tire is in all places 
alike, and equally tough and good. Opposed to all the theory 
in the world about steel, stands the notorious practical fact 
that the metal is uncertain in quality, and hard and brittle, 
as compared with the best qualities of wrought iron. After 
the most careful trials the use of steel plates in the con- 
struction of boilers is being abandoned on the Continent 
because of the uncertainty of the material. The rigidity 
of steel is at once the defect and the advantage of the 
material. Because steel tires are hard, stiff, and unyielding, 
they will not wear out quickly under heavy loads, But 
this very property of rigidity renders it difficult to shrink 
on a steel tire just tight enough, and yet not so tight that 
it will not be exposed to a heavy initial strain, certain to 
cause its ultimate destruction. 

It is quite true that many accidents have occurred from 
the b of iron tires ; but the breakage has nearly 
always occurred at a weld, and if the best class of Lowmoor 
or Bowling iron be rolled into a tire without a weld, then such 
a tire will be in all respects more trustworthy and less likely 
to break than any possible steel tire. It will be safer to set, 
and more reliable in every way, and for this reason we 
think it is well worth the attention of locomotive engineers 
to consider whether it would not be advisable in all cases 
where practicable to use weldless iron tires instead of steel 
for locomotive engines. 

In any case, if steel is to be used it should be so put on 
that the tire shall  Y eo the wheel in ony a 
Many arrangements for this purpose are own to 
the wath, and it is little short of criminal for any engineer 

















to neglect to > Any oop t which will ote the 
te aes ar he once convinced hi that 
it will fulfil its intended purpose. Of course, the real diffi- 





culty lies in getting men to assure themselves on any point 
when they are disposed te have doubts. - 


ANCIENT CONSTRUCTION, 

Mass was the predominent feature of ancient construc- 
tions, and clay, earth, bricks, and stones, the principal ma- 
terials. The introduction of the arch or vault was one of the 
earliest substitutions of the hollow for the solid. If a solid 
massive square pillar have the middle portion cut out and 
an arch turned over the top, there is so much of the 
original mass removed, and a new style of construction, so 
to call it, introduced. It has been generally admitted that 
the invention of the arch is due to the Romans, yet there can 
be very little doubt but that the Assyrians were thoroughly 
acquainted with it, although clay in some shape or another 
constituted almost their sole constructive material. This 
formed the nucleus of the enormous artificial mounds which 
that people were fond of raising on which to erect their 

, citadels, and other commanding buildings. In- 

of excavating foundations upon which to build, 
an artificial foundation was raised and the superstructure 
placed thereon. Modern works are now conducted on a 
scale so gigantic that we are pretty well accustomed to 
immense shifts of earth; but mechanical appliances are at 
our command which were unknown to our predecessors, 
who used neither wagons nor barrows, but hand labour 
only in its simplest form. In the erection of the artificial 
mounds to which we have alluded, the Assyrians were not 
in the habit of using the clay at random, but mixed and 
prepared it with great care, so that it showed a uniform 
section everywhere when cut. It was cumpletely free from 
all stonesand foreign bodies,and closely resembled in its con- 
sistency the best modern puddle. This material is now in 
numerous instances giving way to concrete, which promises 
fair to be to us what the clay and bricks were to the 
ancients. In works of a character similar to the Thames 
Embankment the quantity of concrete used in foundations 
and backing is something enormous. 

Explorations at Nineveh have shown that except for 
paving purposes stone rarely entered into the construction 
of the walls and buildings. They consisted of clay only, 
which had evidently been moulded in the shape of bricks, 
and put together without the aid of mortar or cement of 
any kind. In the few examples in which stone was found 
to be employed the joints were made in the same manner, 
that is, by simple juxta-position. Mortar and cement 
a to have been rarely or never employed. The size 
of the stones was considerable, so that mere weight would, 
to some extent, render superfluous the employment of any 
adhesive substance at the joints. But this was not the case 
with the bricks, which were nearly of a square form, 
lft. din. on the sides by 2in. in thickness, The question 
which remains unsettled is, in what degree of consistency 
were these bricks at the time they were put together? 
Were they sufficiently plastic to adhere together, or were 
they wetted before being used, so as to soften the surfaces 
merely which were in contact! Upon this supposition 
there would be an appreciable difference between the ap- 
pearance of the body of the bricks and that of the joints, 
which does not exist. There is, nevertheless, a slight differ- 
ence in colour at these points, which looks like lines. The 
Assyrians had two varieties of baked bricks: the one was 
regularly shaped, with parallel faces, and the other of a 
trapezoidal form. These latter were intended for arches 
or vaults, and the inclination of the sides varied 
with the position which the oe brick was intended 
to occupy in the curve. The dimensions and propor- 
tions of the Assyrian bricks differ from those of mo- 
dern manufacture. Those employed in paving were of 
two sizes, One class was lft. din. by lft. 4in. by 
2hin. in thickness, and the other 13in. by 13in. by 4}in. 
thick, A — feature in these old bricks is that they 
are with few exceptions covered with inscriptions in the 
cuneiform character. Two remarkable features in the 
construction of ancient cities were, first, that either the 
diagonals or the direction of the sides pointed exactly 
towards the cardinal points, and, secondly, the enormous 
thickness of the walls of the principal buildings. It 
is probable that astronomical reasons dictated the 
former of these, and climatic exigencies the latter. In 
the case of Nineveh there can be little doubt of this, 
as the Assyrians were clelebrated for their skill in astro- 
nomy, and their partiality for the science. The thick- 
ness of the internal walls is scarcely ever less than 10ft., 
and that of some of the external varies from 16ft. to 25ft, 
Some consideration must be given to the fact, with regard 
to the thickness of the walls, that the mode of building 
them with bricks merely dried in the sun required this 
dimension to be disproportionately great. 

In the building of their domes and vaults the Assyrians 
employed a more brittle description of brick than in their 
walls and pavements, and the joints were made by grout- 
ing them with semi-fluid clay. The voussoir shape of these 
bricks prove that the theory of the arch must have been 
known at that time, and some considerable progress made in 
the preparation of artificial stones. There isnoe. idence of 
timber being employed as a material of construction by 
the people under notice. It was used only in small quan- 
tities, and for the purposes of ornament. It seems that 
iron was altogether unknown as a constructive mate- 
rial. Copper was turned to account for the pivots 
or hinges of doors, and lead was also rendered service- 
able. Enamelled bricks were common, and stucco was 
largely employed, as with us, for the double purpose 
of protecting the brickwork from the effects of the air, 
vo hiding the roughness of the surface. There is one 
ceremony which appears to have existed at the time of 
the Assyrians, which is common to modern times as well, 
It is that of laying the first, or foundation stone of a 
building. A recent French explorer, M. P. Place, dis- 
covered in a layer of fine sand underneath one of the 
monoliths of the yates of Nineveh, a variety of different 
objects in marble, agate, and cornelian, which were cut 
and engra and were, moreover, ail pierced with a 
hole, as if they had originally formed part of a bracelet 
or necklace deposited at the laying of the stone as coins are 
deposited with us, While well versed in the practice of earth- 
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work, brickwork, and even masonry, the Assyrians were 
totally ignorant of the art of construction considered in 
the light of an assemblage of pieces of timber or iron. 
They could heap up materials so as to cause the structure 
so composed to resist any outward force by its sheer 
weight or inertia, but they knew nothing whatever of the 
distribution of pressures, or how to proportion a structure 
so that it should be equally strong in all parts, Both the 
labour and the material were too abundant to call for 
economy in either one or the other. 








THE NEUBERG STEEL WORKS. 
No. IL. 

Ly our impression for June 13th we described, it!will be re- 
membered, in general terms the steel works at Neuburg, in 
Styria, and we gave a deseription of the method in which 
the Bessemer process is there conducted. In the present 
article we propose to deal with the Martin process and the 
rolling mills and forge, 

The portion of the establishment in which steel is made 
by the Martin process, and the forge, rolling machinery, 
and Siemens gas producers, are located about a hundred 
yards from the Bessemer works, and higher up the Miirz. 
A good idea of the western end of this part of the works 
is afforded by Fig. 2, in the impression already re- 
ferred to, Both Fig. 1 and Fig. 2, we may add, 
were copied from photographs. Before describing these 
works, however, and the processes carried on in them, 
it may be well to explain that all the charcoal used 
in the place is prepared on the spot. The pine trees 
are cut into short lengths, say 4ft. or 5ft., then split and 
thrown into the water ; they float down to the works toa 
kind of little dock where they are stopped by a grating ; 
from this they are tished out by men with iron hooks. 
Large quantities of wood are stacked, as shown in the fore- 
ground of Fig. 1, until tolerably dry. The water imbibed 
in coming down the Miirz is small in quantity, and rather 
does good than harm by expelling the sap. It is not deemed 
necessary, however, that the wood should be very dry to 
make charcoal, The process of manufacture presents no 
very remarkable features: the wood is regularly stacked on 
end, row upon row, until a heap is made about 25ft. to 
3oft, in diameter, and 12ft. to 14ft, high; the heap is then 
covered to adepth of Sin, orl0in, with earth, sand, &c., largely 
intermixed with charcoal dust, and ashes ; the process of 
conversion being conducted on the same spot, year after year; 
the pileis ignited and the process proceeds in the usual way. 
All the charcoal which we saw was of excellent quality, 
for the most part under burned, rather than over burned, 
clean and large. 

No fewer than eight Siemens gas generators are em- 
ployed in producing gas for the forge and mill, The fuel 
used is all brown coal or lignite from Kéflach, The yield 
of gas depends to a great extent on the dryness of the coal, 
which soaks water up almost as fast as peat. The gas pro- 
duced is in all cases extremely pure, however, and nothing 
can surpass the quality of the flame in the great Martin 
furnace. A. road is so arranged that the coal can be 
brought in by horses right on to the top of the gas producers, 
which are all under a wooden shed roof. The heat in this 
place is very great, but the horses standing patiently while 
therudecarts which they draw were being leisurely unloaded, 
appeared to like the high temperature ; far more than can 
be said of the men who drive them and help to unload the 
coal. The gas generators call for no particular description ; 
they ave of the best design. ‘The coal is burned on very 
steep step grates, and the position of these grates does 
much to make the temperature almost unbearable. But 
the gasmen appear rather to like a heat which to us was 
worse than the stokehole of an ironclad. 

The Martin process has not been long in use at Neuberg, 
and the results obtained with it there are, on the whole, not 
very encouraging, the ingots proving even more unsound 
than those produced by the Bessemer process. It is 
possible that many of our readers do not comprehend pre- 
cisely what the Martin—or as it is frequently called, the 
Siemens-Martin—process is, and therefore a few words of 
explanation will not be out of place. 

The Martin process is, as has been well stated by M. 
Noblet,* the revival of an old idea. It was tried by 
Hleath in 1845, Bessemer in 1856, Sudre in 1858, and 
Lechatelier in 1863. In 1865, M. Martin, a French metal- 
lurgist, after many attempts, at last succeeded in reducing 
the theory to a practical workable form. The process consists 
in adding by degrees to a bath of melted cast iron so much 
wrought scrap iron, or mild steel, as will reduce the whole 
to the condition of steel, the carbon originally contained 
in the east iron being gradually diffused through the entire 
volume of fluid metal. The process might be reversed by 
adding gradually to a bath of melted wrought iron as 
much cast iron as would convert the whole into steel. 
The fluid metal is then tapped off into ingot moulds, 
similar to those used in the Bessemer process, and the sub- 
sequent treatment of the steel presents no point of difference 
worthy of notice. It is obvious that to carry out such a 
process in practice a very high temperature is required in 
the furnace; and it is not too much to say that, lacking the 
Siemens furnace, M. Martin never could have achieved any 

success Whatever. It is with strict propriety, therefore, 
that the names of Siemens and Martin are always coupled 
together iu speaking of the process. ‘There are now in use 
altogether in Great Britain and on the Continent about 
sixty Siemens- Martin furnaces, and their annual production 
of steel amounts to about 55,000 tons. 

The Martin plant at Neuberg consists firstly of the 
wenerators, and secondly of a furnace resembling in its 
yeneral characteristics a large double puddling furnace 
made with cast iron plates, lined and roofed with fire-brick. 
Very careful trials of different bricks have been made at 
Neuberg, and more than a dozen samples of the best from 
various districts, including Dinas, are to be found in the 
museum and laboratory of the works, The bricks gene- 
rally employed are made from a silicious clay, found not 
far from the works we believe ; they stand very well, and 
ave considered nearly as good as Dinas bricks, The gas is 
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taken in at one end of the large deep hearth, and the flame 
escapes up a short stack connected with the other end. 
The charge is introduced at one side through a sliding door 
in the usual way, and tapped off at the opposite side, where 
a long narrow pit is provided, in which the ingot moulds 
stand. The furnace is fettled altogether with a very coarse, 
almost gravelly, sand, consisting nearly entirely of small 
quartz pebbles, and a vety little infusible clay. No ore 
fettling of any kind is used—in short it is simply a big 
puddling furnace with a sand bottom, as in a ball fur- 
nace, 

The method of working is as follows:—The furnace 
being brought to a fair heat, about 600 kilos. to 700 kilos. 
of good cast iron are introduced, This is all charcoal 
iron from the blast furnaces before described, and in some 
cases it is preferred to work them on white iron only, which 
has a very peculiar long crystalline feature. After the iron 
has been melted, scrap wrought iron, scrap steel, &c., from 
the works is added in small charges about every half hour. 
The furnace must be brought to its maximum temperature 
before the wrought iron is added. The process is continued 
for a period of eight to ten hours, until nothing but melted 
wrought iron is in the hearth. Spiegeleisen is then added to 
restore the carbon, but spiegel is in some cases, we believe, 
dispensed with, samples being towards theend of the process 
frequently taken in a ladle, and tested, to ascertain how 
far the process of decarbonisation has proceeded. At the end 
of eight or ten hours, the hearth contains, perhaps, 
5000 kilos. of steel, which is then tapped into the ingot 
moulds. The furnace can then be recharged, and so the 
work proceeds. 

The great defect of the process appears to be the want 
of solidity and density in the ingots, which, as we have 
stated, are even worse than those produced by the Bessemer 
process, As to the relative cost of working the two 
processes, we are unable, for reasons already explained, 
to supply any information, but we believe that, as regards 
other establishments than that at Neuberg, and notably the 
works at Sclessin, the cost of steel made in this way 
about the same as that of Bessemer steel. In all cases 
it is necessary that the iron used should be very pure and 
free from sulphur, and this renders the use of charcoal pig 
almost essential to thesuccessof the process. Much care must 
be taken in working the furnace always to have an excess of 
gas present ; if the flame is allowed to assume an oxidising 
character the speedy destruction of the brickwork ensues, 
As regards the want of homogerfeity, or rather of density in 
the ingots, it is an interesting fact that, some five years 
ago, one of the directors of the company proposed to com- 
press the ingots while at a high temperature; a very 
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powerful apparatus for this purpose was constructed and 
tried ; but it failed to effect the required purpose and has 
long been disused ; indeed the attempt never took a com- 
mercial form, it always remained an experiment. It was 
found that the ingot changed its form no doubt; but then the 
change of texture only resulted in this, that cavities 
originally spherical, or nearly so, became long and narrow, 
and assumed the aspect of cracks and fissures. No welding 
or actual increase of density could be secured. 

The great advantage claimed for the process is that by 
its aid the production of steel of any required degree of 
carbonisation is a work of perfect certainty. Instead of 
being begun and completed in about twenty-five or thirty 
minutes, as by the Bessemer process, the operation lasts 
eight, ten, or even twelve hours; and from first to last it is 


practicable to take specimens, and by cooling them, to | 


ascertain with the utmost certainty what is the precise 
nature of the metal in the furnace; the quality can then be 


altered either by adding a little more steel, or iron, or pig, | 


as may be required. 
It was evident to us that at Neuberg the process is 
worked with the utmost ability and care by the managers ; 


but it was not at all so evident that the results produced were | 


nearly so satisfactory as those got from the Bessemer process, 
When the Martin steel is good it is very good indeed, but the 
difficulty is to get it good. 
find an ingot go to bits under the hammer or between the 
rolls, and to know that much of the evil is due to the fact 
that the ingot instead of being solid is like a honeycomb ; 
or, as Mrs. Partington would say, “it is all a hole.” 
Improvements in the structure of Bessemer ingots are 
more wanted perhaps at this moment than anything else 
in the steel manufacture of the world; and it seems to be 
pretty certain that M. Martin has not suggested a means 
of escape. 

The rolling mills at Neuberg are principally remarkable 
for the fact that they are driven almost altogether by water 
vower. The mill and forge together occupy a large 
yuilding, along the south wall of which runs the flume or 


conduit, through which the waters of the Miirz are led to | 


the turbines. There are three principal rolling mills, each 
driven by a turbine of nominally 100-horse power. Another 
mill is driven by an overshot water-wheel. All these mills 
stand close to the south wall The turbines are on the 


It is extremely vexatious to | 


Fontaine system. They are each 4ft. in diameter, and 
run at 150 revolutions per minute. On the top of each 
turbine shaft is placed an inverted mitre wheel gearing 
into a vertical mitre wheel, on the horizontal shaft of which 
is a spur wheel some 14ft. in diameter, geared with wood 
in three rows of cogs, about 14in. wide on the face and 4}in. 
pitch. This wheel gears with a cast iron pinion on the 
shaft of a heavy fly-wheel, and the pinion gears into 
another wood geared spur similar to the first, the axis of 
which drives the rolls. We believe that the wood cogs 
stand very well, and the gearing is a singular exception to 
that met with in most rolling mills in the silence and 
smoothness with which it runs, The mills, with an excep- 
tion to which we shall refer in a moment, present nothing 
remarkable. Some of the housings are very old, and deco- 
rated with lions’ heads in a way curious enough. 

The exception to which we have just referred consists in 
an appliance for getting plates back over the rolls, which 
deserves all praise. We need hardly tell our readers that 
an immense amount of energy has been directed in this 
country to designing reversing rolling mills for plates. 
Friction clutches, Loth’s three high mill, Ramsbottom’s re- 
versing link motion engines, et hoc genus omne, have all been 
described in these pages. The subject has afforded matter 
| for numerous papers read before scientific societies. In 
Neuberg, however, the question was practically solved, as 
we think, in the most satisfactory manner, more than fifteen 
years ago, in the following way. 

At each side of the rolling mill is fitted a kind of grid, 
consisting of two parallel bars of wrought iron 12ft. or 
| 15ft, long, and as far asunder as the rolls are long. These 
longitudinal bars carry between them a grid of small rollers 
turning at each end in holes in the longitudinals. At the 
ends farthest from the rolls the grid frames, as we shall 
call them, are carried on pivots in small standards fixed in 
the floor of the mill; a very simple and obvious arrange- 
/ment of levers passing beneath the bed-plate of the mill 

connects the two grid frames. Beneath the end of one 
nearest to the rolls is fitted a small steam cylinder with a 
stroke about equal to the diameter of a roll, say 20in. 
The piston-rod is fixed to the end of the grid frame, and a 
vertical lever is provided at the end of the housing by 
which steam can * admitted to or discharged from the 
steam cylinder. The whole arrangement is shown in the 
accompanying sketch. A, A are the grid frames, B is the 
steam cylinder, and D is the hand lever. 
| ‘The method of working is as follows :—The slab to be 
rolled into a plate is thrown on the grid frame at the in- 
set side, the grid being at its lowest level. A touch of the 
tongs suffices to put the slab within the grip of the rolls ; 
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it passes through, and is delivered on the grid at the oppo- 
site side, A boy then pulls over the lever D, both grids 
rise, and the slab is brought to the level of the top of the 
upper roll ; it is pushed on to this by the men, and as 
soon as it gets fairly on the top of the upper roll it is carried 
over to the inset grid ; as soon as it is fairly delivered on this 
the boy pulls D back to its first position, the steam is dis- 
charged from the cylinder, the grids fall, and a little push 
with the tongs suffices to send the slab once more within 
the grip of the rolls, which have been screwed down while 
the plate was being lifted over. It is impossible to ima- 
gine any device which works better than this. We saw 
two men and a boy rolling boiler plates nearly 7ft. long and 
4ft. wide in the rough, and more than five-eighths thick 
finished. The work of the men consisted almost solely in 
screwing down the upper roll, as a mere touch with the 
tongs sufliced for the handling of the heavy plates of which 
we have spoken. Asa labour-saving appliance nothing 
can be more perfect. ‘There is no patent for the device, 
and any one can use it who thinks proper. It has borne 
the test of fifteen years’ constant use at Neuberg; and we 
very much under estimate its advantages when we state 
that it saves one half the labour required to roll a plate, to 
say nothing of the fact that the rolling is effected in much 
less time than it could be done if a gang of men were 
employed to lift the plate over the rolls every time. The 
objections to the use of reversing mills are so great that no 
comparison in our minds exists between the merits of the 
two systems as regards all but the very heaviest class of 
plates, such as those for ironclad ships, for which 
the reversing mill is a necessity. So far as we are 
aware, the device is absolutely unknown in Great 
Britain. We cannot call to mind that we ever saw any- 
thing even resembling it in any of the mills, large or 
small, in England. Some years since an invention, 
somewhat similar in character, but much inferior in 
its mode of operation, was tried at Sir John Brown’s, but 
we believe it totally failed to answer its purpose. Is it too 
much to say that here, in an out-of-the-way corner of the 
world like Neuberg, a | yrateon has been solved which has 
| long vexed the souls of ironmasters in this country. We 
expect to be told first, that the thing “would not do,” 
| secondly, that it has often been tried before, and that 
‘ there is “nothing init” Weare content with the evidence 
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of our own senses, which go to show that day by day, and 
hour by hour, finished steel and iron plates of all the usual 
sizes required for heavy boiler work, are rolled out with 
about one half the number of men, and in about two- 
thirds of the time required to do the same work in this 
country with the ordinary non-reversing plate mill. 

We have stated that we do not believe the device, at 
least as carried out at Neuberg, is quite suitable for the 
heaviest class of plates. But very heavy plates are rolled 
at Neuberg, and in this work a very fine reversing mill, 
driven by steam, is employed. This mill would, on a 
pinch, easily make 3in., or 3}in. armour plates. It is em- 
ployed principally in rolling out Bessemer and Martin 
ingots into heavy slabs, which are subsequently converted 
into boiler plates at one of the other mills. The mill in 
question is driven by a pair of vertical steam-hammer 
engines, by Sigl, of Vienna. ‘The link-motion reversing 
gear is actuated by a small steam piston, the rod of which 
also carries a second piston working in an oil cylinder, to 
regulate the motion of the link and prevent jarring. 
There is no fly-wheel on the crank-shaft of this engine, 
which carries instead a cast-iron pinion about 3ft. in diame- 
ter, which gears at each side into a spur wheel about 14ft. 
in diameter and 1Gin, or 18in, wide on the face. These 
wheels have wooden cogs, which are found to stand 
quite as well as iron, and run without noise, One spur 
wheel drives the rolling mill, the other actuates an old- 
fashioned but effective vertical tire rolling mill. The 
plate mill and the tire mill are not used at the same time. 
The engines and gear altogether constitute a very fine 
piece of work, and they are handled by one man with the 
greatest ease. 

Those who are accustomed to the working of the heaviest 
class of plate mills, such as this is, with rolls 8ft. long and 
24in. diameter nearly, know that two or four men are 
required to look after the screws, standing for that pur- 
pose in a kind of little gallery on each housing. At 
Neuberg, by the aid of a very pretty expedient, one man 
does the work much more quickly and accurately than four 
men could do it on our system. The top of each screw 
is fitted with a worm-wheel. Into these, gear worms fixed 
on a horizontal shaft running across the tops of the housings 
parallel with the rolls. The upper roll is slung in its 
boxes, of course, so that as the screws are turned in either 
direction it rises or falls. By causing the horizontal screw 
shaft to revolve, the vertical screws are made to 
turn. On one of the housings, which are about 10ft. high, 
is fixed a little gallery, access to which is obtained by a 
ladder. In this little gallery and bolted to the top of the 
housing is a tiny steam engine with a very simple reversing 
gear and a bright rimmed fly-wheel about 2ft. in diameter. 
This steam engine drives the horizontal screw shaft. A 
pointer working on a dial like a steam gauge shows the 
distance apart of the rolls in millimetres. The man stand- 
ing in the gallery turns on steam and screws his top roll 
up in about ten seconds. He sets it down again by giving 
his engine steam, and he can set his two rolls to a milli- 
metre by using his hand as a brake to the fly-wheel rim, 
The plan works to admiration. Both rolls must move 
together and exactly parallel. We have not seen steam 
applied to the lifting and lowering of rolls anywhere else 
than at Neuberg ; but it is certain that a device so simple 
and effectual deserves extended adoption. 

The forge presents no features worthy of any particular 
notice. There are several steam hammers, all of the moving 
cylinder variety. The heaviest is a 15-ton hammer, by 
Haswell, of Vienna, a very fine piece of work, erected some 
years ago. Great difficulties were encountered in conse- 
quence of bad ground, but they were successfully overcome. 
The hammer stands on two vertical cylinders of steel plate 
carrying a cross girder. It has been quite successful. The 
piston-rod is of steel, very small in diameter—it looks little 
more than a wire, although over 3in. diameter. It has 
been found by experience that the thin rods stand much 
better than those whichare thick. A considerable number 
of tires are made at Neuberg under a large steam hammer, 
and in a new and improved mill, situated in a building off 
the main forge, but the length to which this article has 
extended already is sufficient to prevent us from doing 
more than mention a class of work which does not present 
anything very novel, Steel “rounds” are made under the 
tilt nearly as they are made in Sheffield. 

Attached to the works are a good school and laboratory, 
where some eight or ten young men receive day by day 
instruction in the whole art of metallurgy as concerns iron, 
mineralogy, geology, and mechanics. This is a very ad- 
mirable feature, deserving extended adoption. 

We have already stated that on certain questions con- 
nected with a manufacture of steel at Neuberg we do not 
feel ourselves at liberty to speak. It is possible that a few 
of our readers may desire more information, and complain 
that we have not supplied it. We venture to think, how- 
ever, that they will, on reflection, admit the propriety of the 
course we have adopted; and admit, perhaps, that although 
we have not told everyone al/ about a successful establish- 
ment, we have told them a little that may prove suggestive 
and interesting. 





NAVAL ENGINEERS. 


THE regulations for the admission of engineers into the Royal 
Navy have been entirely remodelled in consequence of the 
Admiralty having decided that engineer students, on completing 
their time in the dockyards, are to go through a further course 
of training at the Royal Naval College, Greenwich, as acting 
second-class assistant engineers. This branch of the service is 
now to he open to public competition—that is to say, there are 
to be competitive examinations for entrance as engineer students 
at the factories at Chatham, Sheerness, Portsmouth, and Devon- 
port. Applications for entry should be made to the Civil Service 
Commissioners or to the superintendents of the dockyards above- 
named ; but it may not be always practicable to appoint success- 
ful candidates to those yards for which they have intimated a 
preference, Candidates must be between fourteen and fifteen 
years of age on the first day of the examinations, which will be 
held simultaneously on the first Tuesday in June at the dock- 
yards and in London by the Civil Service Commissioners, and 
they must be prono fit by the medical officers bateso tihng 
eliowed to compete. The following is the list of subjects, with 





the number of marks assigned to each :—Arithmetic, including 
vulgar and decimal fractions and. square and cube roots, 250 ; 
orthography, 100 ; handwriting, 100 ; English composition, 100; 
translation of French into English, 150 ; Euclid, first six books, 
300 ; and algebra, 300. There will be a preliminary pass exami- 
nation in the first three subjects—arithmetic, orthography, and 
handwriting—and those who fail will not be allowed to proceed 
further, while those who pass will undergo a competitive exami- 
nation in the remaining subjects. The successful candidates will 
be appointed as engineer students to the dockyards as vacancies 
occur. There they will undergo a practical training for six years 
in the workshops. They will be allowed pay at the rate of 8s. 
a-week for the first year, and if they are favourably reported on, 
it will be increased 2s. a-year for four years, and then 8s. for the 
last year, so that during the last twelve months they will receive 
24s, aweek. Every year they will be subjected to an examina- 
tion under the superintendence of the Admiralty Director of 
Education, and at the end of the term above-mentioned those 
who are found qualified will be sent to the Royal Naval College, 
Greenwich, as acting second-class assistant engineers, while those 
who fail to pass the final examination will be remanded fora year 
and allowed another trial, failure in which will debar them from 
ever entering the service. Before being admitted to Greenwich 
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keys of pianofortes and other similarly keyed musical instruments,”— 
3lat May, 1873. 

1989. Josern Heap, City-road, Hulme, Manchester, “‘ Improvements in 
dry closets, commodes, and urinals, and apparatus enlnested there- 
with.”—3rd June, 1873. 

2000. Isuam Bacos, High Holborn, London, “Improvements in the 
manufacture of gas and gases for illuminating and heating purposes, 
and in apparatus to be employed in connection therewith.”—4¢h June, 
1873. 


73. 
2016. Groroe Tuomas Livesey, South Metropolitan Gasworks, Old Kent- 
road, Surrey, “‘ Improvements in apparatus used in the manufacture of 


2017. Josnva Kipp, Leadenhall-street, London, “ Improvements in gas 
burners.”—A commuuication from Theodore Clough, New York, U.S. 
2018. Wittiam Freperick Jonsins, Southampton-buildings, London, 
‘‘Improved apparatus for washing glasses, dishes, and other similar 

vessels.”—A communication from Adolph Fischer, New York, U.S 

2019. Wictiam Smirn and Lancetor Joun Smirn, St. John's-square, 
Clerkenwell, London, *‘ A new electric time ball apparatus.” 

2020. Perer Frank, Bloomsbury, London, “ Improvements in watch-case 
springs and in fasteners for the same.”—A communication from George 
Lee Eason, Guelph, Ontario, Canada West 

2021. Jouw Suanks, Barrhead, Renfrewshire, N.B , ‘* Improvements in 
and connected with valves and waste preventive apparatus for water- 
closets, baths, lavateries, and similar apparatus.” 

2024. Josern Surcpirre Gapriet, Grelliers Wharf, DBelvedere-road, 
Surrey, “ Improvements in machinery for stacothing stone.” 

2025. ALexanpeR Siwpsox, Chiswell-street, London, “An improved 
manufacture of cattle food.” 

2026. Joun James Bopmen, The Grove, Hammersmith, Middlesex, and 
Louis Rupoirn Boomer, Lansdown-road, Notting-hill, London, “ Im- 





College the successful candidates must pass another medical 
examination, and also one in swimming. The term for study at 
the College will be from Ist October to the 30th June following, 
when the students will be examined by the Director of Educa- 
tion, and granted, according to their respective merits, certifi- 
cates carrying with them six or twelve months’ time to be 
reckoned as service. On appointment to Greenwich the pay will 
be 3s. 6d. a-day, and 1s, 6d. towards the mess during the first 
term of study. Those who may be selected for one or more 
additional terms of study to qualify them for higher appoint- 
mants in the service will then receive 6s. a-day pay, and Is. 6d. 
mess allowance ; but no engineer who has passed three terms at 
the Royal Naval College will be allowed to leave her Majesty's 
service within seven years of the completion of his term, unless 
he pays £250 to defray the expense of his education. All time 
passed at the College will be allowed to count as sea-time. 





provements in apparatus for extracting moisture from potters’ clay and 
compounds thereof, cementing compounds, sewage sludge, brewery 
alee and various other substances, and for drying and calcining 
some of the above-named and other substances.” 
2027. Heyry Tuomas Caristie, Elgin-road, Kensington Park, London, 
“ Improvements in apparatus for saving life at sea.” —60/ n , 
2028. Taomas Beams, Alexandra-road, Hammersmith, Middlesex, “ An 
improved apparatus for heating the feed-water of locomotive and other 
engines for boiling liquor in brewers’ and dyers’ vate, and for other 
like purposes,” 

2030. New. Kenvepy, Glasgow, Lanarkshire, N.B., “ A now or improved 
self-acting temple for looms for weaving.” 

2031. MAXwecu Mi.ver, Glasgow, Lanarkshire, N.L., ‘‘ Improvements in 
apparatus for distilling alcoholic spirits.” 

2032. Tuomas FitzGeratp Wintour, Norfolk-street, Strand, 
* Improvements in ventilators.” 

2033. Cemer THomas CoLesrook, Islington, London, “ Improvements in 
steam cylinders for steam pumping machinery and steam engines.” 

2034. Tuomas Ciunes, Watter Hoiianp, and Samvrt Te_ronp Duron, 
Vulcan Ironworks, Worcester, ** Improvements in machinery or appa 
ratus for working and interlocking points and sipnals on railways.” 

2035. James Mircnec., Halifax, Yorkshire, “* lmprovements in or appli- 
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LESSNER’S 25-HORSK POWER ENGINE AT THE 
VIENNA EXHIBITION, 

WE illustrate, at pages 399 and 402, a very handsome engine, to | 
which we have already referred in a previous impression, which was | 
constructed by Herr Lessner, of St. Petersburg, from the designs | 
of Herr A. Habicht, Herr Lessner’s manager. It is an additional | 
feature of interest in this engine that it has been constructed | 
altogether by Russian labour, Herr Lessner employing about 400 
hands, all Russians, except the heads of the departments. | 

The engine is fitted with a variable expansion gear and condenser, | 
and is designed to work with a valve pressure of 70 lb., that is to 
say, with a safety valve load of about 55 lb. on the square inch, | 
and to an indicated power varying with the grade of expansion of 
from 30 to 60-horse power. The cylinder is jacketed, and the 
steam supplying the cylinder is drawn from the jacket—the 
cylinder is carefully protected with felt, covered with a lagging of 
ebony, polished, the effect of which is extremely good. The two 
valve chest covers are also lagged with ebony, arranged in a kind | 
of star pattern, as shown. The workmanship and material are 
extremely good. | 

The distribution of steam is effected by two slide valves in 
separate chests, each fitted with a Mayer's cut off on the back. | 
The valve chests are put on the front side of the cylinder in order | 
to get the valves as close as possible to the cylinder, so that no | 
steam may be wasted in the ports, and the valve rods are driven | 
by rocking shafts passing through the bed-plate, the shape of 
which is peculiar. By this arrangement the eccentrics may be 
placed far in on the crank shaft, and thereby Herr Habicht has 
secured a very long bearing for his crank journal. On the ex 
haust pipe to the condenser, a valve is fitted so that if necessary 
the engine may be worked without condensation. 

The air-pump bucket is worked by a prolongation of the piston 
rod, and the condenser valves can nh be got at by taking off 
a couple of covers. Each valve and its seat is secured by a single 
bolt and nut, so that it can easily be removed for repair or re- | 
placement. 

The grade of expansion is determined by a very ingenious 
arrangement invented by Herr Habicht. The main valves are 
worked with a constant stroke by one eccentric; the expansion 
eccentric rod lays hold of a block, the inner end of which is dove 
tailed, as shown in the cross section of the links, while the outer 
end is rectangular in cross section, and works in a second link on 
the end of the stump rocking shaft. The effect is nearly the same 
as though the block worked in a single link only, but the second 
link gives steadiness to the whole arrangement, and secures an ease 
and smoothness of motion not attainable by any other means 
when the shifting block is used to regulate the grade of expansion. 
Buss’s patent governor is used, already fully described and 
illustrated in our pages. By the use of a screw worked by 
hand the position of the block in the link can easily be arranged 
to suit the required speed of the engine with a given load. 

The crank shaft bearings are very long, and are adjustable in 
three directions by the use of screws and nuts. The plummer 
blocks are cast in one with the bed-plate. The slide blocks of the 
cross-head are also fitted with adjustable brass wedges. 

The greatest care has evidently been taken throughout to make 
every portion of the engine liable to wear and tear quite access- 
able, and we may state in general terms that we have met with 
very few engines in the Exhibition which appear to be more care- 
fully designed or better made than that which Herr Lessner has 
brought ail the way from St. Petersburg. 
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Grants and Datesof Provisional Protection for Six Months. 


866. Epwarp Giason, WILLIAM James TayLor, JoHN Peter BARDSLEY, 
and Ropert Jopiino Fietcner, Hazel Grove, Cheshire, “ Improve- 
ments in the a goa we of certain materials for, and in the manu- 
facture of felt hats or other coverings for the head.” -11th March, 1873. 

1220. JonaTHAN Newa.t, Dukinfield, Cheshire, “‘ Improvements in appa- 
ratus for producing motive force.”—2nd April, 1873. 

1736. ALEXANDER Parkes, Gravelly Hill, near Birmingham, ‘“ Improve- 
ments in the manufacture of metallic alloys.”— 18th May, 1873. 

1813. Jonas Scniestncer, Rue Martel, Paris, “Improvements in un- 
breakable pipes and cigar holders.”—19th May, 1873. 

1902. Henry Scwavveny, Brixton, Surrey, “An improved apparatus for 
effecting more complete combustion in furnaces, especially in loco- 
motive engines.”—A communication from Johann Henrick Gottfried 
Stamer, Altona, Holstein, Germany. —27th May, 1873. 

1926. Jouw Maxrigetp and JosHva Maxrie.p, Arundel-street, Sheffield, 
‘Improvements in the manufacture of teapots and other hollow 
articles or vessels of metal.”—-28th May, 1873. 

1952. Anprew Vicors O'Dwyer, Mount Venus, Dublin, Ireland, “ Im- 
proved apparatus for feeding young animals of the milk-drinking 
8) ”"—B0th May, 1873. 

1960, Anrotrve Ray, Denmark-road, Camberwell, Surrey, “‘ A new smoke- 
consuming furnace, capable of being adapted to other furnaces when 
more than — heat is —— —A communication from Auguste 

41 t. Eti frames. 








1961. Epwakp HEersertT BRAMLEY Denman-road, Peckham, Surrey, and 
Frank Maman Green, Vassal Villas, Holland-road, Brixton, Surrey 
“Tmpr ita in structing writing tablets, tables, an 





desks. 
1964. Daniet Grorox Srarout and [SterHen Staion, coer rete | 
Hatton-garden, London, “An improvement in ys 


cable to syphon ventilators.” 

2036. Watter Danove, Gomersal, Yorkshire, “ Improvements in ma- 
chinery or apparatus to be employed in dyeing wvol, silk, cotton, fax, 
or other fibrous substances in the hank or skein.” 

2037. Gronck Horner and Apam Donson, Belfast, Antrim, Ireland, 
“ Improvements in steam boilers or generators.”—7th June, 1873 

2039. Deurrr Hacrm, Oxford Villas, Hammersmith, Middlesex, and 
James Brynouam ALwiortt, Bloomagrove Works, Rwiford, Nottingham 
shire, “ Improvements in machinery and appliances for the manufac- 
ture of sugar from cane.” 

2041. Gronce Go_psmitn and James Ditkes, Leicester, “ lmprovements 
in self-acting gates or sluices, and weirs for the prevention of the over 
flow of water from rivers or watercourses.” 

2042. Moritz Hatscaek, Pesth, Hungary, ‘‘ Improvements in mashin 
and filtering for breweries, and in apparatus therefor.” 

2043. Steruen Corton, Belfast, Antrim, Ireland, “ Improvements in ma- 
chinery for hackling flax and other fibrous materials.” 

2045. Epwarp Tuomas Hucues, Chancery-lane, London, “Improvements 
in locomotives.”--A communication from Henry Fuirbanks, St. Johns- 
bury, Caledonia, Vermont, U.S 

2046. Jonn Ripyarp Bennett, Farnworth, Lancashire, “ An improved 
mode of working the slide valves of steam enyines.” 

2047. Jouw Hinks and Henry Hottanp, Birmingham. “ Improvement 
in the manufacture of gas heating and illuminating, and in the 
utilisation of residual products of the said manufacture.” 

2049. Wittiam Roxert Lake, Southampton-buildings, London, ‘Im 

wovements in engraving and chasing machinery.”—A communication 
Nom Henry Dwight Sedgwick, New York, U.S.—0th June, 1873 

2050. Waurer Frank Haywarp, Norwich, “ Improvements in iron safi 
and in locks or fastenings for the same, part of which improvement 
are applicable for other qe re 

2051. Witt1am Lockwoop, Sheffield, “Improvements in the process or 
means employed for converting iroa into steel.” 


Patents on which the Stamp Duty of £100 has been Paid. 


1700, Witttam Buck ey, Neepsend, Sheffield, and Levi Suirru, Oughti- 
bridge, Ecclesfield, ‘‘ Pistons.” —20th June, 1866. 

1738. Ricnarp Hornssy, Spittlegate Ironworks, Grantham, Lincolnshire, 
“ Mowing and reaping machines.” —29th Jun, 1866 

1979. Water Bravumont, Stockton Range, Chorlton-cum-Hardy, near 
Manchester, and Wittiam McMasrer, Manchester, “ Holding and re- 
leasing cords, &c."—l«t August, 1866 

1672. Witiiam Eapes and Wittiam Tomas Eanes, Birmingham, ‘ Rai 
ing weights.”—22ud June, 1806, 

1707. Henry Mepwock, Tavistock-square, London, and Witttam Bartey, 
Wolverhampton, Staffordshire, ** Preserving animal substances.”—27th 
June, 1866. 


Notices of Intention to Proceed with Patents. 

1987. Wittiam Pare. Butcaart, Dundee, N.B., “* Carding jute, hemp 
flax, &c , 

1995. ALrrep Vincent Newton, Chancery-lane, London, “ Compensating 
spring balanee for safety valves.”—-A communication from Valdemar 
Frederik Lassoe and George Frederick Meyer.—3rd June, 1873 

2003. Peren Brornernoop, Elgin-road, Notting-hill, London, “ Engines 
worked by fluid pressure.” 

2005, ANDREW Suannon McWirtiams, Colus 








1, California, U.S., “Sheep 


shears.” 

2012. ALEXANDER Metvitte CLark, Chancery-lane, London, “Stone- 
cutting machinery.”—A communication from George Stacy.—5th June, 
1873 


2022. Wittiam Henry Sreruinc, San Francisco, California, U.S, “ Pre- 
serving iron.”—6th June, 1873. 

2057. Timorny Srrevins, ANTHONY Rosexrie.p, Henry Mavers, and 
WILLiaM Freperick Leon, San Francisco, California, U.S., ** Hydraulic 
hoisting apparatus.” : 


| 2061. Joun Henny Jonnsoy, Lincoln’s-inn-fields, London, ‘‘ Casting chilled 


rolls.”"—A communication from George Granville Lobdell, 
1873. 

496. James Stone, Kirby-street, Hatton-garden, London, “ Flues for 
furnaces.” 

400. Groror Freperick Cuantrent, Liverpool, * Storing, cleansing, and 
facilitating the removal of house refuse, &c.” 

508, Wittiam Turton Sippons, Hill Top, West Bromwich, “ Preventing 
the overwinding of skips in the shafts of mines.”—11th February, 1873. 

511. Samuet WILLIAM Maguay, Charlemont-terrace, Dublin, ‘‘ Manures,” 
—12th February, 1873. 

530. James Taompson Dennison, Halifax, ‘ Fireplaces, &c.” 

i ——= Noap, Bower-road, Hackney Wick, London, “ Sulphurated 
lead, 

545. Henry Hiauton, Putney, “ Electric telegraplis.” 

546. Jonny Scnoriecp Cranper and Wittiam Me tior, Sowerby Bridge, 
‘* Smoothing and pressing textile fabrics.”—1ith February, 1878, 

555, ALLEN CHAPPELL and JoHN CHAR LeEsworTa, Linthwaite, near 
Huddersfield, “* Feeding wool, &c."—i4th February, 1872 

560. WitttaM Ropvert Lake, Southampton-buildings, London, “ Blast 
furnaces,”—A communication from Frantz Biittgenbach 

561. Henny Cuarces Atrwarer, Horsham, “ Stop valves.” 

579. Henry Youne Darracorr Scort, Ealing, ** Deodorising excreta and 
manufacturing manure.” 

574. Joun Moornovse, Windhill, Idle, near Leeds, ‘‘ Fire ranges.” 

575. James Lewis, Birmingham. “ Fire-yrates, &c.” 

576. SterHen Henry Emmens, Old Jewry, London, “Heat and light.” 
15th February, 1873. 

587. Tuomas CatreLt, Clarendon House, Clarendon-square, London, 
“ Purifying gutta-percha, &c.”--17th February, 1873 

607. Georce Nose, Thurlby House, Woodford Bridge, “ Paper.”—18th 
February, 1873. 

614. Cesar Cuane., Rue de la Fidélité, Paris, “‘ Fuel.” 

627. Tuomas James Smitn, Fleet-street, London, “Ice, &c."—A com- 
munication from Paul Giffard Alexandre Sublet and Jules Armengaud 


lth June, 


eune. 

628, Jonw Martin Stancey, Sheffield, ‘‘ Generating and applying heat in 
furnaces,” —19th February, 1878. 

651. Micha. Henry, Fleet-chambers, Fleet-street, London, “ Preparing 
fibrous materials for being _- "—A communication from Marie 


Philippe A Pinel and jouard Jules Joseph Lecour,—20th 
ty ee L 
bay Soy | ARTIN STANLEY, Sheffield, ‘‘ Utilising the waste heat in the 
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THE ENGINEER. 


JuNE 27, 1873. 
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the vessel, and to 





e =— —_— 

659, Epwanp Senipess Hovon, Towor-hill, Landen, « Ships’ lifeboats,” $766, W. E. fae, London, ‘' Motive engine actuated by soluble | themselves to the rolling and ching motions of 

666. Antnun Gnreenwoopn, Leeda, ‘ ‘ Porcusston a oes, &o,."—A communt- gasea,"—, A communication.—Dated Dated 12th December, 1872. retain a horizontal position tntobenden of the constant changos in tho 
cation from Alwyn Payno,— lat February The invention --- <4 > a row pod wore engine actuated by soluble | positions of said voasel, 

568, Emmerr Dewamonn, Moadvillo, Penny vanta, U.8., and CHaRries ee ms suchas chlorh montac or motillyac gas, or any gas 
Haiaur Fannnam, Flevt-stroot, London, * perature and condensing 


Type-veriting machine.” 
670, Wi.tiam Tonave, Kennington, Surrey, “ Jombing fibrous ma\ mate: “e 
672. Francis Deakin, Willenhall, “ Pudd in mame 4 

676. Joun THomas Haven Ric nARDSON, Hatton, ‘Tumblers, &o,.”—22nd 
February, 1873. 

719, Wittiam Ronen Lake, South ton-buildi London, “ Regu- 
lating the blast of locomotive engines."—A communication from 
Charles Byron Knowles and John Edward Saunders.—26th February, 
1878. 

729. Joun Grover, Sockforde-stroot, Clerkenwell, London, “Dry gas 
motors.""—27th February, 1873. 

749. Wittiam Ronenr ARNER, Holborn, London, “ sutenaite « or con- 
tinuous brake apparatus.”—A communication from Josoph Hiraigor.— 
lat Mareh, 1873, 

772. Tuomas NiouTincaLe Patuen, Dalston, London, “ Ventilator for 
railway carriages,” —A communication from Robert Hitchoock. 

782. Tuomas Gronoe Totson, Birmingham, “ Saving life and proporty at 
non.” 4th March, 1873, 

793 Josevra Capron Tirrany, Portamouth, era: ar 4 
shire, U.S, ‘ Manufacturing and storing illu: 

March, 1873. 

880, Joun MAnTIN STANL ny, Shoffleld, “‘ Furnacos,”—12th March, 1873, 

36, Josian Pumruney, Birmingham, “Sifters or screens for sifting or 
scrooning cinders, &e." 

O43. Mancus Kuerace, Hampatoad Glasmevin, ‘ Cultivating groen crops,” 
—M4th March, 1878, 

988. Joun Thurow, Morloy, noar Looda, ‘‘Solf-acting mules for spin- 
ning.” 17th Mare h, 1873, 

1044. Kowin Kornron Pranse, Oberstoin-road, Now Wandaworth, Surroy, 
“Sugar.” 20th March, 1873, 

1001, Joun Gannerr Tonaur, Southampton- “buildings, Chancory-lano, 
London, “ Musical instruments callod pyrophone,”-—A communication 
from Georgo Eugine Frédoric Kastnor.—24th March, 1873, 

100), ‘Thomas BuunpeLt, Gronar Thomas BLUNDELL, and James Wauren 
BiuNpeut, Limehouse, London, “ Water-closota,”—25th Mareh, 1873. 

1532. Wittiam Tuomrson, Wandsworth-road, Surrey, * White’ lead.” 
Ukth April, 1874. 

10: 10, Cuanien Joun Gatcoway and Jomn Henry Beckwitn, Manchester, 

** Slide valvos.”—Sth May, 1873. 

1626, JouN Sreen, Wolver cee, “ Tleating tho food water for steam 
botlers,”— 6th May, 1575. 

1606, Sern Wyie Witson, South ton-buildings, London, ‘ Railway 
carriago or vehicle whoela,”—10th May, 187 

1786, ALexanpen Pankes, Gravelly-h 1, —% Birmingham, ‘ Metallic 
alloys. 

1742 , ae Howatson, Cronberry, Auchinleck, N.B., ‘ Furnaces,”— 
1th May, 1873. 

1778. Purar Henry Wittiama, Swansea, “ Economising fucl.”—5th 
May, 1873, 

1708. Tuomas Wuirraken, Walton-lo- Dale, near Proston, “ Extinguishing 
firon.”---17th May, 1873. a 








.| the condenser goos to a receiver, and fro: 


ving the Property , Tatiotioe os 8 a low,, 


with oqual facil ty. Whig te yomd Jy ates {i met f in a heated generator 
from the yy* re i and paso a . reservoir, from 
whence it is distributed to the cy’ pon the pistons 
of which it passes into a goneeees, there’ aes the absorbing 
liquid which forced by the gas from the gonorator through a 
jacket surrounding the gas reservoir, and fram then the condenser. 
Aftor complete a! of the gas by the liquid, the solution made in 
m thence to the generator, where 
the separation again takes placo, the gas and liquid agam makes the same 
cireuit, and #o un indefinitely, 
8771. C. James, Bristol, “ Propelling air. "—Dated 12th December, 1872. 

This provisional spooification describes causing steam or othor fata 
undor pressure to tawue from a long # Sand me narrow alit, which is en- 
gues within a casing, into which the air or othor fluid to bo acted upon 

by the motive jot is admitted. 
$778, M. J. Ronenrs, Bath, “ Bafety valves,"—Dated 12th December, 1872. 
Tho valve is acted on y AW , thermometer, or other apparatus 
—— or moved by heat, an oil thormometor being proforred, 
hts and springs to keop down the valve are objectionable, the e.. 
is in some casos kept down by tho steam pressure, and opened by a pyro- 
moter or other apparatus. 
8776, A KE. Newton, London, “ Governors."—A communication.—Dated 
December, 1872. 


12th 
This invention relatos to 4 pparatus for regulating 
the speed of machinery for which he re were granted to the in- 
ventor bearing date Auguat 7th, 1868, ve 476, the object of me inventor 
being to simplify the construction of the and to olimi 
a the ball governor all resistance which may dotract | dy ita efficient 
action, 
8784. J, Jonpan and A. Pauw, Liverpool, “ Safety valves.”—Dated 18th 
D jecember 1872, 











These aro designed for the purpose of causing safety 
valves to ie a full = so that the steam boiler to which such aafety 
valvos aro fitted may be at once relioved by a full discharge. First, in 
the caso of a single valve boing used it ia weighed to the | pate to which 
the boilor is to be worked, and attached toit a piston fitting oasily in an 
open tapped chamber nerfornted below the piston and above the valve, so 
that when the valve lifts, the steam eseapos from the boiler into the 
chamber and through the perforations into the atmosphere at or near the 
boiler pressure, 10 prossure of the steam in the chamber then acts 
upon the underside of the piston, which is made rather larger than the 
valve and forces the valve and ¥_.. up against a atop, thus furnishin, 
a full discharge through the perforations in the chamber and also throu f 
the upper edge of the chamber under the piston, When tho steam falls, 
say, five or more pounds below the blowing point, the valve at once shuta 
down and closes, Secondly, the inventors perforate the piston instead of 
pene the chamber, or perforate both, in order that oscapo may bo 
had whon the valve lifts, and that the valves may be adjusted at all times 
whon tho. stoam ia up, "Thirdly, the inventor uses two or more valvos in 
as follows, viz. ; t Noy make one of them in tho manner do- 





1880, Evi RowLanp and Gronox Ercueita Rowtanp, M \ 
* Fire- bars for furnaces,”—-2lst May, 1873. 

1862. Hunter Henny Menpocn, Sta plo inn, London, “Steam ongines,”— 
A communication from Bedo and Co, and Farcot and Sona, 

1868, Huwren Henry Murpocn, Staple — London, “OG Jontinuous apin- 
ning machines,”"—A feation from ( Joseph Sn 
22nd May, 187%. 

1867. The Rev. Henny Mou.e, Fordington, and Joun Warp Girpie- 
wrone, Garrick-streot, Covent- garden, Le soee Bg “ Dry closeta, &o,."—23rd 





May, 187 3, 
1915, Wi. LIAM Cuantes Hoop, Bridgo-road, Battersea, ‘‘ Water motors, 
de, 28th May, 1873. 


1055. Cuantes Courtwey Cramer, High-stroot, Bow, London, “Carriage 
washing brushes, &o."-—S0th May, 1873, 

1077. Paut Marruky, Mark-lano, London, “ Fitting up ships for carrying 
cuttlo,”—A communication from Juan José Mondez,—81at May, 1873. 

1000, Jac on Groanraan Wiitans, St. Stephen’s-croscent, Bayswater, 
London, “ Castings.”"—Srd June, 1878, 

2000 eames Bacas, High Holborn, London, ‘Gas and gaser,”—4th June, 


g0i3, "hala Hanpysipe, St. John's-wood, London, ‘ Locomotive 
engines, &e,” 

2014. Ronenr Batroun, Mutton Hall, Kirkealdy, N.B., “ Thinning 
turnips,” bth June, 1873. 

2020, Preren Fuank, Shosenstoary 5 Ie London, “ Watch-case springs, &o."”—A 
commmunication from George Leo Eason, 

2025. Gronar TomtmNason Bousrienn, Sutton, “ Door locks,”—-A communt- 
cation from Christophor Moody.—6th June, 1873, 

2037. Gerona Honnen and ApaM Donaon, Belfast, ‘Steam boilers or 
enoratoras,”—-7th June, 1873. 

2030. Deurrt Hanrin, Oxford Villas, Hammersmith, and James Binanam 
ALLiort, Hloomagrovo Works, Radford, ” * Sugar. 

2049. Wittiam Ronent Lake, Southamy 
and chasing hinery.”—A 
wick —Oth June, 1873, 

2060, Warren FRANK Haywanp, Norwich, “ Tron safos,” 

2051, Wittiam Lock woop, Sheffield, ‘‘ Converting tron into steol.” 

2066, E.tior Hincutirese, Black Dog Mills, Looda, ‘‘ Woollen and other 
fabrica,” 

2058, Joun Henny Jounsow, Lincoln's-inn-fielda, London, ‘ Umbrella 
frames.”—A communication from Abram Herzberg and Isaac Herzberg. 

2060. Joun Henny Jounson, Lincoln'sinn-fieldsa, London, “ Moving and 
raising coal, &c."—A communication from Alfred Lawton and Henry 
Hutton Gordon.—10th June, 1878. 

2067, WiLtiaM Nett, San Francisco, California, U.8., “ Refinor for dis- 
tilling apparatus,”—11th June, 1873. 

2080, Wit ttaM Rongeur Lake, Soutl pton-buildl » London, « Sterbes 
copper and ita alloys.”—A {cation from Al 
Lavroff,—12th June, 1878. 


{ London,“ Engraving 
foation from Henry Dwight Sedg- 

















All persons having an intorost in opposing any one of such applications 
aon leave particulars in writing of their objections to such applications 
at tho office of tho Commissioners of Patents, within fourteen a of ite 
date, 


List of Specifications published during the week ending 
2lst June, 1873. 

4098, I, 10d.; 8108, Ia.; 3110, 10d.; S118, La, 40.3 8199, 104; 9193, Bd; 
8124, Od; 9126, 1s. Gd; B126, In, 4d,; 8128, 10d,; 9196, 20. 6d. ; 8140, ls: 
8148, 10d.; 8160, Sd.; S161, Is.; $165, 10d.; 8157, 10d.; ‘3161, 8d.; 
B16, 10d.; 3180, St.; SIBG, In; S88, 10d.; 9192, In, 2d.; 9103, Ie, 2d; 





197, 10d, 10d.; 8224, - § = 4n.; 9242, Sd ; 8269, 4d.; 8260, 10d.; 
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4, 4d.; Ad. 8972, 4d.; § 4d.; 3870, 4d.; 8381, a 








4 i) 3878, 
ihe! 4, 4cl.; 388 “ads 2300, ‘4d, 8901, He ns aee. 4a. ; 3805, ln. 10d,; 8306, 4d; 
8807, 4d.; 8400, 4d,; 5404, 4d,; 4406, 4d; $412, 4d.; 9418, 4d "S419, 4d.; 
$421, 4d.; S428, 4d., S440, 4d.) 3433, 4.3 3438, 4d; 2448, 4d.; 8406, 4d. 
8603, Bd.; O20, Sd.; 728, 4d.; 760, Gd.; 806, Bd.; 861, 





*,* Specifications will be forwarded by post from the Patent-office on 
receipt of the amount of price and DK gg Bums exceeding bs. must - 
remitted by Post-office Order, made payee at the Post-offico, 6, H 
Holborn, to Mr, Bonnet Woodoroft, hor Majosty’s Patent-oflico tout 
ampton- buildings, Chancery-lane, London, 


ABSTRACTS OF SPECIFICATIONS. 


The following Abstracts are classified and a pranaet from Gass pultches 
a z/ the ‘authority of tha Commissioners of by 


Class 1.—PRIMB MOVERS, 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings,’ de. 
O71. A. Totien and A. Buvru, Liverpool, “ Fire-bara, Se Dated 7th Decem- 
- 1872, 

Thoso improvements consist :—First, in passing a blast of air intoa 
furnace through helical surfaced rotatin, bars; Secondly, in heating 
wator passing through the said bara; Thirdly, in combining alr supplying 
and water heating } through one bar ; Fourth} Ye in smithy te 
uso of alr supplying and water heatin bars in ono furnace ; Fifth 
providing means for causing the air to pass through tho ae 
Kixthly, in omploying travelling chain bars to support fuel at tho sido of 
or between rotating bara, 

8788. W. T. Hamivron, Rathmines, Dublin, Treland, “ PA te the valves 
of steam and other motive power engines,”—-Dated 0th December, 187%, 

On a shaft or axle the inventor places a wheel or pulley concentric with 
the axlo, but so arranged that it can be set at a more or ——- anglo 
on the shaft. The motion of the axle is partly ay ey! a 
rotary or awinging, and the motion fa imparted to engines 
purpose of actuat DK the slide valvos, 

8790. M, W. Mities, Gargrave, near Leeds, Yorkshire, “ Construction 
steam boilers.” Dated 00h December, 1872. ~ 

The object of this invention is to aim, the construction of steam 
boilors, and to secure a large area of heating surface, 








acribed above, and by means of a cross-head or lever attach the other 

safety valves of the common kind, and which are mado to lift by being in 

connection with the above described lifting valvo = the f tull epeuing 

of all the valves is secured in the manner described above, 

8700. J. Musanave, Bolton, Lancashire, “ Steam boilers."—Dated ith 
December, 1872. 

The Fe ‘of this invention ts to render yr] botlers porfoctly 1 aafo for 
vory high prossures and to cause the to 
in the most advantageous manner for vmae be steam, also to facilitate 

—_ ra, The inventor's improved botlor consiata of two or moro rows of 
cylindrical compartments connected by vertical tubes, the upper com- 
partments aro in communication with a steam chamber and the lower 
ones are connected to a mud settler, ’ 
$702, KE. J. Fuamann, Nantes, France, “ Steam and other boilers.”—Dated 

14th December, 1872, 

This invention relates to an improved construction of boiler giving a 
large heating surface and producing a great quantity of steam in a vory 
small space ; ite main feature is the nae of crossed pipes or tubes placed 
in vertical and diagonal rows or otherwise, into which the water enters 
at a low tomperaturo, issuing therefrom in ‘atoam at a vory high tempera- 
ture, Tho crossed tubes are also so arranged as to pa the boiler amoke- 
consuming. The boilers are vertical or —— plicable A. land 
or marine engines, but particularly to launch | te oman 
boats by reason of their safoty, lightness, and vay amall bulk in ae 
tion to the steam power. 

3506, - H. Davirs, Dedwellty, M thahire, “ Regulator for steam 
ines.” — Dated 20th Hovenien, 1872, 

The application to the ordinary eccentric cam of a steam ongine of 
simplo means for shortening ita throw so as to allow of the steam bein 
“out off” from the cylinder at any desired peint of the stroke ; and 
also at the samo time to allow the cam to be turned round on tho 
shaft in order to preserve a practically invariable amount of “ lead ;" also 
the reversal of the ongino with ane eccentric cam, still proserving the 
same advantage with regard to the “lead ” as before, 


Clase 2.~TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Oarriages, Carts, 
Harness, dc. 

8707. I. A. Vacurnort, Notting-hill, London, ‘' Propelling vessels." — Dated 

Tth December, 1872. 


This invention relates to a ullar modo- of and oie for 
propelling vessels, and iste in the t for that 2080 of one 
or moro vibrating levers situate on each aide of the vease = working 
on fixed fulera. Tho ends of these levers aro fitted with a pair of pallets 
hinged ono on each side of the lever so aa to be free to open out against 
stops behind, and present their full area to the water in the act of 
prepolling, and to fold up or clone #0 as to present a minimum area to the 
water in the act of makin = back stroke, The two hinged flaps or 

allota on each lever shoul prevented from closing entirely in order 
That the opent; ng of the vane shall be insured during tho propelling stroke 
of the samo. © lovers may be actuated in an ot wpe eet manner from 
a steam ongine on board, for oxam ~ tho usu V7 lo abaft may carry a 
crank or ecoentric at each ond, which is connected by a connecting rod to 
the propelling lovers. 

$715, C, Burne. aoe T. J, oma un, London, “ Carta for distributing sand, 

de,”"— Dated 7th December, 1872. 

This invention refers to acart fer distributing sand, stones, limo, or 
any other similar material by means of a aye yd mechanical contrivance 
with connection with the wheels or axlotree of the said cart, sooffecting a 
great saving in manual labour, 

8714, a Couns, Steinstrasse, Hamburgh, “ Brakes."—Dated 7th December, 


= consiata pF an a) tus which accumulates the powor roquired to 

ato which enables tho drivor to use a part of this power to 

pu the +-h motion again, 

ores B. ‘. Mamoasen, London, “ cy and lowering carriage heads.”— 
dl Tth December, 1872, | 


slotted lovers are loyed in ction with tho bad lover and tho 
cant rail to permit of the two turning = m+. » barrels covered 
by 4 sloove are omployed for adjusting the and lower- 
ing. 

8745. R. Banninoton, London, “ Prevention of fraud on the part n¢ col- 
sasere f Fares on ommtenam, tramway cars, Sire pated 4008 December, 

A locket or sealed receptacle for Oe conaint tickota. Tho Soin 
of ie Save one | and a 4 er oe ease, © Sen te pees =] 

© their seats, ng passongors to do cance 
ticketa with thelr own hands in tho r lo. ering a roward for 
reporting, and convicting a collector for nog! of duty, and making the 
collector pay the reward out of his own funda, 
8751. W. Davis, Great Yarmouth, “ Shipping and unshipping screw pro- 
pellera,”—Dated 11th December, 1872. 

In carrying out this invention the scrow propeller is mounted upon a 
small shaft which is connected to the main propelling shaft by a peculiar 
— or coupling, Tho shaft of Cre ove in mounted in a frame placed 

guides, A rod or chain cross-head of the frame to the 
counter of the vessel, by which So acrow propeller can be unshipped and 
shipped as required, 

8778. a R 5 tae, Senden, ved now carriage-wheels,”—A communication, 

Tho sald invention relates,” First, to con the wheel in three 
parts, nemacly, 6 five and Owe Bae ey Ae ke Y 

betw: and provided with two 
bevelled surfaces thereof. relates 
to the furmation of corresponding conical or bevelled surfaces on tho 
inner surfaces ot ay orl, ad securing the whole together 


rivets or bolta da Also to placing india 
= Fy i nveral conte wurfucon 

















—FABRI 
Including Machinery and M send’ Mechanica ope connected with 
Fora, Manufacturing, Dyeing, ‘ing, and Dressing 


8709. C, © ire, * ture t ce.” —Dated 
2 Pome ag Lancashire, ‘‘ Manufac of velvets, 


The velvets and velvetoons which aro now genorally made are tho 
common tabby velvet, wherein the weft throad ternately under 
one end (or warp thread) and over five ends ; aleo the velvot news in 
tho trade as ih wherein the woft throad floats alternately under one 
end and over seven onda; and the velvet known in tho trades as E*, 
whorein tho woft throads float altornately over one ond and over nino 

ends; other velveta aro also made wherein the weft throad floats 
alternatoly ie one ond and over cleven onda, Those various mothods of 
weaving (and all other known methods of weaving such fabrics with which 
= invontor is coremnted. when cut oe a pile of all of one uniform 

lengths, Now tho essential novel fow is invention consists in 
¢ mbining any two or more of thes) ww Ry of nore afer one and tho 


—_ lengths, 


togother in the came fabric, tho cloth when out will present ont a ‘anco 
similar to that of seal akin, pile, or fur, as 


$710, J. Tinpat, Glasgow, Lanarkshire, N.B., “ Finishing cloth.”—Dated 7th 
December, 187 te 


This invention consists in laying and rolling down alternative wobs of 
cloth and millboard in a pile over each other on a flat cast tron bed the 
whole longth and width the cloth, and formed of shallow rectangular 
hollow boxes heated with steam by a branch to cach to a main pipe 
rangod longitudinally at one edge of the said bed table, having a small 
pipe at the other or lowor side with branches from each box for 
carrying off the wator of the steam condensed within, After the alternate 
layors of millboard and cloth to bo treated have been so built into a pile, 
hot plates are laid all along the top with wood boards and longitudl inal 
and transverse blocks to make up the distance to and receive the strain 
of the presses ran, transverso beams above, secured at such 
intervals aa requi toa longitudinal wall and frame as will stand 
the prossure required to be given to the pile, all so hot pressed without 
folds, Tho wobs are rolled down by a carriago traversing and guided 
over the lower long plate on and by rollers revolving in journal bearin 
at the lower side of the front and Paok of the said carri frame, which 
also recoives and carries a now roll of the cloth and millboard at each 
fresh traverse, the spindles revolving in slotted bearings in the top of 
tho carriage frame, so that the rollers rest in the hearing rollers or tho 
rolling surface of 7 jate or pile as it lays or rolls down the webs by the 
more traversing of tho carriage, which winds up the wobs again in the 
same manner after the cloth has been heated and prossed to the dosirod 
degree and time. Tho top plates are heated in a convenient adjacent 
atovo for the purposo, from and to which they are conveyed by light 
trucks run on a line “ot rails laid on the lower floor close to the frame and 
columns carrying the prossos above tho hot press, But instead of the 
top plates bolas #0 heated thoy may also be made of hollow boxes and 
heated by steam as the lower plates ure, and be made to awivel or 
traverse ar on their stoam pipes as joints when required 

to bo raised out of the way for tho removing of the prossod webs and the 
a down of a frosh pile by the web-traversing carriago, Tho 
presses secured to the transverse beams above the hot plate may be of 
any of the ordinary construction of acrow, levor, or hydraulic proases. 
8742, M. Cuamnens and M. Cuamnens, jun., Whitefeld, Lancashire, 

a oO —- in the sizing or Alling of woven fabrics.” —Dated 





In this invention “the fabric 2 pee partly around a revolving roller 
which is partly immersed in the sizo, and the excess of sizo is removed 
by means of a “ doctor,” which slides to and fro, The coating of sizo is 
smoothed and oqualisod by a revolving motallic roller, tho surface of 
which is kept moist with size. Tho fabric thence passes over winces, or 
over heated drying cylinders, or over both winces and cylinders, to a 
plaiting machine. The bars of the anid winces are faced with caoutchoue. 

3748. W. H. Piarr, Ashton-under-Lyne, Lancashire, ‘ Shuttles." —Dated 10th 

2. 


, 1872, 

This invention consists in an improved mode of constructing the 
shuttle-peg and the spring by which the cop is held on the shuttlo-peg. 

Instead of mal — A the wi nhutti-pog solid as now customary, the invontor 
makes it of shoot steel or iron 1 into the form of a hollow frame, 
which forma a guide for a continuous double spring. 
ae. 3 J. Spe Jen. So, Westmorland, ‘‘ Removing the refuse of 

"am Dated December, 1872, 

The aald invention relates to novel welf-actin apparatus for collecting 
and removing the “ fl ~ 4 or refuse of carding engines, He arranges 
in combination with ra of the ~~~ engine a long trough or 
gutter, Inside the said eon he places an endloss belt, which ts wennod 
over rollers arranged at the ends of the engine. The said belt a pro- 
vided with scrapers, As tho bolt is thus caused to travel around the 
rollers the scrapers carry with thom all the refuse collected in the trough 
to one end of the samo, where it may be delivored into any suitable 
receptaclo, 

8753, T. Se Rawal, Oldham, Lancashire, “ Indicators.”—Dated 11th Decem- 
872. 


This’ invention consists in ti and indicating the number of 
stretches of the mule, and consequently the number of layers of yarn 
wound on the ndlos, by means of a worm on the cam shaft, goarin 
into two spur-wheels, which are loose on 4 stud projecting from a bracke 
suspend - the carn shaft ; ono of the spur-wheels has one tooth moro 

other, 
$774. J. Buttcovon and J, Leacuman, Lancaster, “ Spinning cotton,”— 
Dated 12th December, 1872. 
This invention colatos, First, to improved means of and apparatus for 
and to true perpendicular the collars employed in 
preparing cotta — and other fibros on auntie, | intermediate, and rovin 
d, to an imp mm tho i employed on such 
frames, whereby more # is obtained for tho reception of of] for lubri- 
cating purposes. Thirdly, in to the footateps a lug the latter ta 
by means of a bolt ~ —_ secured to the bottom rail, and dispenses 
with the old method of boring the spindle rail. 
om, p Cotten, Manchester, ‘' Looms for weaving.” —Dated 18th December, 


me Bseutien relates to ag upon a patent granted to tho 
je inventor, dated January 20th 86h, No. 242, and consiata in 

a the reeds porpendicularly or *nortecutally as in ordinary looms, 
tad I bong thom in groups, each one extending beyond another. 


Class 4.-AGRICULTURB. 
Including Agricultural vines, —_— Implements, Flour 
, 


$705. M. Bxnson, London, “' Machine hmong and purifying 
middling.” —A Lape EH 

The improvements consist, Firs’ beating or pre Brg ‘the middling 

one oxhausting the dust and Mghtor ' particles a foreign matter from it, 











and then separating it into different qualitios b ng it over a series 
of agitated Coven, whieh cleo separate that portion of the middling unfit 
for regrinding. 


== speummend London, “ Thrashing machines,”—Dated 7th Decem- 


This invention, relatos, First, to an 1 t on the hine for 
ng ventor lottors patent, dated Decomber 18th, 1871, 
No, 8420; and sopentiy 60 to a novel construction fof concave which 1s 
Applicable to thrashing machines generally. 
$730, W. N. nck Dy ge Newark, ‘' Improvements in horse-rakea."”— Dated 9th 





Veonnoy ince of the groat longth of the axles of horse-rakes and 
aa acta a are Hable to bocome pormanently straimod 
pode — in wor! ing, expecially y whore a seat ia used, This invontion 


an arrangement of ironwork above and connected with the 
oy oy hich the truss is formed. Whon a seat is used the supports of 
tho seats aro contrived to form ad wuch truss, The trussing rods 
aay Socueuee fad adap J be kopt straight or camberod at 
pleasure, or the trussi; pod wyating 4 Ve ecko to @ seat, so that the 
weight of tho man will have the effect of rataty inatoad of doprossing 
the contro of the axle, Invention available for hay machines, ws, 
scarifiors, and other agricultural machines, 





Class 5.—BUILDING, 
Machines, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, de. : 
ores, G, G.H Haddenham, Cambridgeshire, ‘ Machinery used in draining 
m Dated 11th December, 187%. yee 

me te invention relates to fen lands by moans of a scoop-wheel 
which raises the water to a i , and the improvement consists in 
the application of an auxiliary wheel to to feod the wator to the wheel, 
#0 as to ronder the same independent of tho subsidence of the acil which 
heretofore has renderod necessary the froquont adjustment of the sooop- 


heel, 
w720 J. ¥. Channa, London, " Water-closet apparatus,” —Dated Tth Decem- 
This invontion relates to a sclf-acting water-closet, so arranged that 


ee SS ee eee 
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8781. W. Monoan-Brown. London, ‘Chimney cowls.”—A communication,— 
Dated 9th 1872, 


This invention has for its object a form of chimney cowl in which the 
4 pipe drives a current of air concentri- 


alr blowing or passing throu, “Fe 
cally surrounding said pipe, current of air so driven aspiring or 
drawing from the chimney with which it communicates, 


8758. ©. F. Cravs, Middlesbrough, “' Bricks, tiles, de.”—Dated 1th 
2. 


December, 1872, 

This invention relates to the uction of bricks, blocks, or other like 
articlos, capable of being employed for building or other purposes, 
consists in the employment of what is known as blast furnace slag, in a 
state of division, either alone or in conjunction with o! 
state of division, and also by Pestonence of a refractory character. The 
inventor employs finely toy blast furnace slag asthe chief constituent 
of the mass or material from which he manufactures fl and other 
tiles, bricks, and building, and all such articles, oither n OF orna- 
mental, and ho mixes with the same variable but small quantities of clay 
asa binding matertal, According to the intended mode of subsequent 
mechanical troatinent, viz., of moulding it into the articles he 
moistens this mixture with more or leas water, that is to say, if the pro- 
cons known as dry pressing is to be employed, he uses such a quantity of 
water which is known to be suitable for that purpose, whilst ff the masa 
is to bo ee moulded first, then partly dried, and afterwards Jecees, 
& large quantity of water {s addod. © exact degree of plasticit: 
roquired for moulding the material will assist the manufacturer in find- 
ing out the proper « uantity of water to be used. 8 to 10 cent. of 
wator will produce the requisite condition for the process of dry pressing. 
The dogree of fineness to which tho slag has to bo pulvorised depen 
upon ‘the nature of the articles to be mado, and the proportion of Pam to 
that of pulverised slag depends partly on the fineness of 
slag and partly on the character of the article to be made. 
the slag is powdered the leas the quantity of clay which is required to 
bind the mana to ‘other, and further, the smaller the « uantity of clay em- 
ple syed the more finty or glassy will ‘be the fracture of the article manufac- 

ured, ew in most cases he prefers to uso a small quantity of clay 
in the preparation of the masa, it is quite possible to use pulverised pag 
alono, if it is fine enough, so as to give tho moistened mass sufficien 
plasticity. The mode of making the articlos enumerated from this mate- 
rial is the same aa that followed with regard to ordinary clay waro, that 
is to say, oe are either dry pressed, as stated already, or roughl 
moulded and then pressed. Alter having been pressed they are either A 
or stove dried in the usual way, and then burned in brick or other kilns 
of tho usual construction, in which the products of combustion come into 
contact with the articles to be burned, But ft is important that the con. 
struction of the kiln is such that a uniform distribution of heat can be 
effected throughout. Another precaution is necessary to be observed 
which is not required in the manufacture of ordinary clay ware, but from 
the observance of which depends tho success of the manufacture of this 
now class of goods, which is, that in packing the kiln the tiles or other 
goods are #0 placed that they do not touch one anothor, By noglecting 
this precaution utter failure el protection an useable article would be the 
rosult, It has further to be observed in tho burning of these goods, that 
the larger the proportion of powdored slag is to that of clay the more has 
tho firing in the kiln to be conducted with caution, and the heat to be kopt 
proportionately lower, For the proportions instanced below alight red heat 
should be apres in the burning. The kind of clay which is best 
sultod for this manufacture is that which Fepetes in character to a 
refractory clay, The proportion of powdered slag and clay may, as has 
boon stated, be varied nocording to the nature of the goods to be pro- 
duced. An oxceodingly hard brick, tile, or building or other material 
can be produced, for instance by a mixture of ninety to seventy parts of 
pulverised slag from ten to thirty parts of clay, but other proportions will 
sive good results, 


3787. W. V’. Avnes, Nottingham, 
December, 1872. 

Tho prosont invention consists of vartous improvements upon a former 
invention relating to the construction of bor tioultural buildings for which 
tho inventor obtained letters patent, bearing date let Jul » 1870, No, 
1870. The inventor's prorent improvemer 1 a for their object to sim- 
plify and cheapen the construction of such buildings. 

4788. C.D. Anns, London, “ Con ing scwage and other liquid.”—A com- 
munication, ~ Dated 18th De r, 1872, 

This invention relates to the arrangement, construction, and operation 
of apparatus for emptying pools and receptacles of excreta and other 
refuse, and cuftvoying the contents by pipes to localitios where they may 
bo discharged or utilised . without permitting tho oscape of offensive 
emanations, For this purpose a syatem of Pipes provided with valves is 
arranged underground, communicating with thee conspouls and other recep- 
tuclos for sewage and other refuse, and leading to a discharging appa- 
ratus <a of a well or shaft in which is a vertical stand pipe com- 
municating with the system of pipes and with an air pump or other appa- 
ratus for producing a vacuum, 1 y the action of the stand pipe and the 
exhausting apparatus tho sewage is mado to flow down into the woll 
whence it is removed by a dredging machine or chain buckets. At the 
highest points of the sewer Pipes closed reservoirs are connocted thereto 
in which tho foul gases accumulate, and from which they are conducted 
t» burners for consuming them. The sewer pipes are connected with the 
water mains for the purpose of filling them with water at starting, and 
for flushing the Pipes when required, 
$035. A, M. CLank, London, “ Brick hi 

27th December, 1872, 

The machine may be worked by steam, water, or horse power, and the 
improvements consist more particularly in means for regulating the 
prossure upon tho clay in the moulds to suit stiff or soft clay. Also the 
means for partially throwing the machine out of gear when stones or 
other obstructions get into the drum or whon the moulds are displaced, 
Also to self-acting moans for moving forward the full mould to the front 
of the mould bed and bringing the empty mould below the presser, 


“ Horticultural buildings.”"—Dated 19th 





| ication. — Dated 








Class 6,—FIRE-ARMBS, 

Including Guna, Swords, Cannon, Shots, Shella Gunpowder, In- 
struments of War for Coast Defence, Gun ‘arriages, dec, 
wer. A. Henny, Adinburgh, “ Hreech-loading flre-arma."~ Dated 0th Decem. 

ber, 1872. 

The feature of novelty which Conatitute this invention consiats in 
arr ta of mochaniam, whereby the cocking, or raising to firing 
position of the tumbler or striker, in breech-loadin firo-arma, wherein a 
vertically sliding breech piece is omployed, is effected simultanoously 
with the depression of the breech piece, 

8733. J. STarLeron, Sidbury, Devonshire, “ Platforms of turrets on shipa of 
war,”—~Dated Oth December, 1872. 

Dy eS the platforms of turrets within a fixed homiaphere, and 
applying the law of gravitation to the platform so as to keep them 
always horizontal, notwithstanding the pitching and rolling of the ship. 
S761, A. ALLAN, Scarborough, “Land and sea batteries.” Dated 11th 

December, 1872. 

In — out the invention in the case of land battertos, a circular 
tank or dock i# constructed. The platform or deck for the gun or guns 
is constructed upon a hollow water-tight caisson of suffictont capacity to 
float on water with which the dock is partly filled. This caisson is cir 
cular so as to turn freely within the dock. "The caisson with its gun or 
ins ts lowered for loading by discharging the water from the dock and 
in again raised for firing by refilling the dock with water. For the ure 
pose of lessening the shock of the recoil on the caisson, the gun carriage 
» #ot on inclined slides and has springs applied to it. in the case of sus 
batteries, a dock or tank is constructed within thoship, but it is made of a 
spherical form and bottom of the catason or floating gun support is made 
spherical alwo, Sufficient water is filled into the dock to float the caisson 
ina concentric position, and the caisson being weighted or ballasted to 
float with its platform levol, it is expected that t will maintain that 

ition, notwithstanding the angular motions to which the ship ts sub- 
joct at son, Saloons, or any structure or object on board ship, may be 


arranged in a similar way, 
8775, J. Hunt, Bwel Surrey, “ Gunpowder."—Dated 129th December, 1872, 
This spect lescribes a method of mixing or grinding the in- 
—— of by me Sad pence 2 we J with such an —a wator as 
° render accidental explosion impossible durt the above process, ai 
also doscribes the epparebus to be used for the above purpose, w 
pparat int. tially of a drum working insta curved surface 
underneath, and amongst the liquid or semi-liquid formed by the said 
ingredients and water. 


8701. W. —, Birmingham, “' Breech-loading small arms.”—Dated lith 
» 2, 
This invention consists in ens and Guacsting to drop-down 











guns that part called the “ fore end, ould ond consisting of a 
prolongation of the body and is fixed to the underside of the jointed 
barrels turn, and also 


wrrels, and complotes the joint on which the 
secures the barrels to the . Instead of 

the body and barrels by the ordinary cross bolt esou' 
underout projecting notch or hook ia mado on the underside of the » 
and @ «pring bolt or rod provides with a cross bar is situated in the 
‘fore end.” In putting the “fore ond” in ite place its rear end is 
brought against the Joint of the barrels and the fore end is prossed home 
on the barrels, The cross bar of the epring bolt ts thereby forced back 
aud made to snap into the notch or hook and the "fore end” is thereby 


the “fore end” to 








fixed in its place. To remove the “fore ond ” a thumb plate on tho bolt 
reloased 


is pressed towards the butt end of the in when the cross bar is 
from the notch on the hook, and “ end” may be lifted from the 


‘anufe 
8706. T. Repmarne, Sheffield, “ Construction desks, doc.”—Dated Tth 


This invention consists of a method of adju and fixing tho angle 
of desk tops, by attaching them to htly eonloal wheels, which can 
drawn into or released from Ng recesses attached to standards. 


relative proportions uf school 


Also of arrangements for altering the 
which carry them variable in 


desks and seats by making the standards 
height, vertically or diagonally. a 
8746, C. Hanvey, Preston, Lan-cerere; “ Washing, wringing, and mangling 
machines.” — Dated 10th December, 1872. 

A revolving vessel actuated by a roller keyed to a shaft, which, when 
set in motion turns the tub round—three rollers in a framework are 
attached to the vessel and actuated by the same mechanisin, and these 
wring and mangle the clothes. 

8754, W. T. Hanvey, Cheater, “ Lampa.”— Dated 11th December, 1872. 
This invention consists of a hollow spherical ball, which is the roser- 
voir for containing the oil, and in which are two aportures, the larger one 
10 admission of the oil and the smaller one for the exit of the air 
reservoir in —y filled. The said hollow spherical ball is 
suspended freely, by means of two oy asemisphorical cup, to which 
the arma for the supply of ofl to the burners are attached, When the 
lamp is to be placed in ‘position for lighting, the position of the ball in 
the cup is reversed, so that the apertures are at the bottom thereof: the 
oll then flows into the oup through the said larger aporture until it rises 
80 as to cover the smaller or air aperture, wheu it ceases to flow, and re- 
mains at the same uniform level. 
8757. J. MacIwrosn and W. Boooerr, London, * Protecting the human head 
rom solar heat,” —Dated 11th December, 1872. 
is invention is intended to aunty the construction and lessen the 
cost of air chambers employed for the mirpose of protecting the human 
head from solar heat by making them of any air-tight matorlals, such as 
cloth or paper made air-tight. Such chambors are readily formed accord- 
ing to the improvoments y means of the lining, or by fixing air-tight 
discs in hats or other head r—tuben of like material can also be used 
for the outside of hata or other covorings for the head in accordance with 
these improvements, This invention also embraces the copmestion to 
head gear of materials having a poqendent surface, such as tinfoll, 
which by reflecting heat greslly diminishes its effect. In some CANOSA, 
acoording to the improvement, the inventors employ layers an inch or 
more in thickness of cider down, muslin, or other bad conductors of heat 
for the above purpose. 
8700, J, Kino, J. M. Kino, and T. D. M. Kino, London, “ Dry closets and 
commodes,”— Dated 11th December, 1872. 

According to this provisional specification, when the lid is raised tho 
lower part of the hopper is pressed back and is hold in ite backward post 
tion by a lever catch. The lever has its forward ond turned upwards to 
Project above the upper side of the seat, and whon the lid is shut down it 
reloases tho catch and the hopper is swung forward by a spring, whereby 
the dry material in the scoop ts thrown inte the pan, 
3708, M. I. Kenwaut, Berlin, ‘‘ Sewing machines,” 

1872. 

This invention consists in applying & tension to the throad of the 
revolving spool of Wheoler and Wilson's sowing machines by attaching to 
tho spool a stationary radial arm, having an eye through which the spool 
thread passes and a hollow boas fitting into the central holo of the Apool 
By moans of a spring inserted in the hollow boas and a regulating nut and 
screw, the spool may be made to turn with more or loan friction on the 
boas of the arm, and thus a greater or loas tension may be put upon the 
spool thread, For winding the thread on to the spool this f acrewod on 
to a socket which ia fitted on to the winding spindle of the machine, 
8772. T. F. Henney, London, “ Warming beds.”—Dated 12th December, 

1872. 

This invention consists in warming beds and couches by hot water 
made to circulate through pipes placed within the bed or couch, 

8782. C, Lockman, Hamilton, Canada, “* Hand power Sor driving sewing- 
machines,” Dated 13th December, 1872. 

This consista of pulleys on the driving shaft, with cotled springs, 
ratchet, and paw! operated by and in connection with a lover passing 
vortically through a alot in the table, wer the sowing machine can 
bo driven by hand when tho operator ts tired y the use of the troadle. 


Dated 12th December, 





Class 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cement, Paint, Manures, dc. 

$732. 5. Hitt, London, * Refrigerating or cooling apparatus.”— Dated WA 

December, 1872. 

This invention consists in constructing the apparatus so that the water 
an it dissolves from the ico passes th rough a codtodd or other tube or tubes 
placed ina vessel or tank below the foe box, and which contains the 
wator or other liquid required to be evoled, In constructing a rofrigegzator 
according to this invention, the inventor places at the sidos or other 
parts thereof the usual trays or su {ses for holding the various solide 
or articles that are to be cooled, but nstead of constructing the same of 
the usual shoct motal, ho forma them of continuations of the pipe or 
pipes from the liquid supply tank, and (by preference) in the contre 
thoreof he places the improved ice-box and Nauta supply tank, 

8734, W. and J, Hanr, Croamess, Kent, “ Drying sewage precipitates, 

cement, paper pulp, dc.”~ Dated 0th December, 1872. 

This apparatus consiate essontially of a revolving drum (the cylindrical 
part of which is perforated or reticulated) and other apparatus in con- 
noction therewith, such drum and apparatus boing arranged as herotn- 
after described so as to separate the water from the matter to be dried 
and draw a coating of such matter on to the wriphery of the drum, then 
to draw hot air through the coating to dr t, and then to force cold air 
through the dried matter to de it. ho drum consists of two discs 
mounted on a horizontal shaft, wire gaure being affixed to the edges of 
tho disca to constitute strainers. The lower part of the drum works in 
@ tank containing the matter to be dried. The upper part (oxcept at the 

it where the dried matter is detached) is covered by a hot air casing, 

nto which hot air is introduced by 4 pipe leading from the heater to u 
trough affixed to the casing. Tho drum ts divi lod into a series of 
longitudinal chambers whieh communicate ee in « cylinder 
keyed on the drum shaft and outside the drum. tis cylinder revolves 
in a stationary outer cylinder of such a diameter as to leave an annular 
space between the two cylinders, This annular space ia divided into 
on chambers termed respectively the water exhaust chamber, the hot 
air oxhaust chambor, and the blast chamber, The water oxhaust 
chamber communicates with a suction pump which draws the water 
through those of the chambers which are immersed in the matter to be 
dried, and causes a coating of such matter to adhere to the drum, The 
water drawn into the chambers is drawn therefrom through pipes and 
ports which communicate with the water exhaust chatbor. The hot 
air exhaust chamber c foates with a suction pump which draws 
hot air through those of the longitudinal chambers which are passing 
under the hot air casing, and thereby dries the coating of matter on the 
drum, The blast ch i with a forcing-pump which 
forces alr through the longitudinal chamber in communication with the 
said blast chamber, which air tends to loosen or detach the dried matter 
from the drum, A brush or scrapor is mounted on this part of the drum 
to complete the removal of the matter, 

S741. W. A. Lyrrin, London, “ Candles,"—Dated 10th December, 1872, 

The feature of novelty is the formation of candles with a false butt- 
ond of plaster of paris, or other solid material not intended to undergo 


com buation, 

3755. H. Y. D, Sourt, Baling, Middlesex, “ Treatment and utilisation of 
sewage wuter.”— Dated 11th December, 1872. 

The objects of this invention are, eoonomy in dealing with sewage, the 


effectual cleansing of the drains, and the preventing the generation of 


noxious sewer gases. 
3763. Kt. 8. Casson, Brierley Hill, Staffordshire,“ Puddling furnaces.” ~A 
cummpaniootion teal Sak December, 1872, 

According to this invention a preparing or heating chambor is combined 
with the ordinary puddling chamber, the two chamb being separated 
7 9 Bye bes » In the pre chamber the pig iron and stool is 
hoated to inet it fusion by wasto heat or gases passing from the 
puddling chamber, the heated pig tron or stool being cha into the 

idling chamber by lifting it over the bet the two chamb 

ly means of a movable regulator or reverberator situated at the 
tracted end or neck of each ef the chambers described, and working 

in the areh of the furnace, the space at the con 
chamber may be diminished or increased at re 80 
as to rogulate or control the combustion of the gases or flames 
through the chambers as woll as the temperature of the chambers. Air 
may be admitted into the chambers through the said regulators or rever- 
berators, and they may be kept cool by water, steam, or water passod 
through them, The high bridge between the two chambers ts hollow, and 
is kept cool by a current of water, a thin layer of refractory material 














oon- 
ina 








——_ 


























covering the said bridge. Those improvements described are applicable 

to heating furnaces and other reverberatory furnaces. 

oe, - Tuinsis, Marseilles, ** Kneading-trough,” —Dated 12th December, 
872. 


This invention relates to certain improvements in kneading machines 
for kneading both hard or stiff and or thin dough or paste. 
improvements consist in the use of « cylinder furnished with teeth which 
work or tear the paste by moans of two fixed racks of teoth; in the use 
of stuffing-box glands which prevent the escape of the paste and flour; 
in a guard resting on the circular rotating kneading-trough and keeping 
the paste from leaving the cylinder ; in a cap which in combination with 
another ard eee evaporation ; in a cutter to be substituted for the 
enter mn making soft paste; and in the use of straight instead of 
oblique toothed gearing. 

8780. P. Love, Bedford, “* Rereavating, and treating substances cccavatet." 
~—Dated 13th December, 1872. 

This is a travelling machine provided with plough shares and cutters 
that dig up the moss or bog earth, which by screw cutter ar:angemonta 
in passed through cases or cylinders forming part of the machine, and 
in delivered at the end out by suitable cutters Into convenient ploces, and 
laid out on the field or place to dry—when dry, same are fit for fuel. 
S781. W. Gaze, Staffrd, “ Cupola or furnace for smelting tron.” — Dated 

13th December, 1872. 

According to this invention the lower or working part of this improved 
cupola is built of a much groater cireumference than its upper part, 
which in this invention constitutes theshaft, whilst the lower or working 
part, from itsimproved shape and increased sizo, is abloto accommodate a 
much larger quantity of iron which it ts desired to molt than could be 
done by a furnace of the old construction ; and a much greater degree of 
heat is generated and retained, and in addition to this the inventor is 
enabled by an improved construction of furnace to place the tuyeres 
much lower than usual, and thus the bottom of the furnace is made touch 
hotter than can be done in furnaces as at present constructed 
2064. G. Hanenting, London, “ Producing wrought iron.” 

cation. Dated ith June, 1873. 

Theso improvements consist in the application of a rotar puddling 
hearth for the reduction of iron ores in combination with a iedanae for 
producing the gases of combustion and a deoxidising chamber for utilising 
the “ waste” gases, for deoxidising and carbonising the ores previous to 
their reduction in the rotary furnace by means of retorts or shelves 
arranged in the chamber to intercept the “ waste” gases on their way to 
the stac 
2047, W. Nett, San Francisco, U.8., 

Dated 1ith Jane 1874 

Tho object of this inventian is to provide an improved refiner to be used 
in connection with any distilling apparatus for spirituous liquors, and it 
consiste mainly in a novel construction of an elongated vosse!l havin, 
diaphragms placed acroas it at intervals Those diaphragms are porforate: 
alternately at the top and bottom for the masago of the vapours, Each 
compartment thus formed has a pipe leading out of it into a corre 
spouding Sounpartens ut in another vessel below. These compartments 
are #0 arranged that the different products previously separated in the 
upper vessel may be drawn off at ones, or they may be allowed to over 
flow from one compartment to the other until all the impurities are 
thoroughly washed out and the whole ean then be returned to the still 
for a further elimination of spirituous vapours in case the process should 
not have been thorough. The vapours which pass out of the refininy 
vornol aro those of the purified liquor and are led through a distributing 
verse! to the condenser, 


A communi- 


“ Kefner for distilling apparatus.”— 





Class 9.--ELECTRICITY. 
Including Electric, Maynetic, Electro Magnetic Apparatus, 
Klectrical Apparatus, and Galvanic Batteries, 
S770. KB. J. Manono, London, “ Keys and commutators,” 
December, 1872 
This invention consiste in certain improvements in keys and commn- 
tators used in connection with telegraph instruments, “A flat obonite 
spring is placed over or under the metallic portion of the key in order to 
render tho same susceptible of lighter and more delicate Pressure than in 
roquisite in inatruments as ordinarily constructed, The metallic portions 
of the keys and commutators are insulated from the wooden stand by 
thin plates of cbunite. In order to steady the action of the koy the same 
is provided with a slot at a conventont pert thereof, through which slot 
& vertical metallic guide plate fixed to the stand passes; two brackets 
being fixed to the key on the r spoctive sides of the slot and acting as 
guides to the guide plate. 


Dated 13th 


Ulass 10,—-MISORLLANEOUS, 

Including all Patents not found under the preceding heads. 

S780. LanCantren, Come ing Town, Bee, “ Hand sowing machine.” Dated 
4th December, 1872 

Consists of a motal tube with holes in the bottom, a movalk cap with 
holes to correspond with thom, by moving which cap the holes can be 
contracted or oularged to suit various kinds of soodsa, A sliding handle 
is hixed on to the aide of the tube 
3708. J. H. Wevron, Landon, “ Vent pegs.” — Dated 7th December, 1872 

It in in the form of a« yluder perforated on either nido, terminating with 
& hollow screw. In the eylinder ts placed a apring torminating with a plug ; 
and the aprinyg acting upon the plug causes it to be forced inte the screw, 
thus rendering the barrel from apygot holo hormetically sealed 
S717, W. i. W. Sairn, Glasgow, * Consuming smoke.” — Dated Tth December, 

1872. 

The feature of novelty which constitutes this invention is the construction 
and arrangement of the apparatus for heating the air and supplying it as 
heated air at the bridge, 

S718. G. Tim oman, Watford, Herta, 
December, 1872, 

In carrying out those improvements for the ordin ary reservoir of atuff 
chosts a voasel or reservoir in which revolve rolls acting with toothed 
surfaces for the purpose of further reducing, refining, or finishing the pulp 
which ts supplied to this chamber or reservoir from the ordinary pulping 
or reducing onginos, is substituted. After passing through and having 
been acted upon by auch rolls and tooth surfaces the pulp passes to 
atrainors or knotters placed behind or noxt to cach of such rolls and the 
finer portion of the pulp passes therethrough to the paper m sking 
machinory, the coarser or loss finishod portion remaining in the vessel or 
reservuir to be further acted upon until sufficiently refined. It is 
advantageous to place ene roll with its strainer on each sido of the veasel 
or reservoir, loaving space in the middle in which ts Placed the steam ongine 
or other motive power to drive the rolls, If only one roll is used it may 
be driven by an engine so placed or otherwise as may be moat convenient 
Ky this arrangement of apparatus the apace now generally occupied by 
the reservoirs or stuff cheats is better utilised, and the separate strainers 
or knotters for the pulp before being supplied to the mpor-mak bag 
machinery and greater uniformity in the material produced, in obtained 
with improved quality of manufacture, with economy of apace, and other 
advantages, The inventor does not confide himnelf to the precise ar range 
ment and application of the motive powor as described, as such may be 
Varied, as may also the number of rolls and strainors omployod 
5720, D. Senvy ante, London, ** Machinery for letterpress prints ng, applicable 

to lithographic printing 72 


“Paper manufacture.”—Dated Tih 


"a= Dated 7th December, 187° 

The first part of this invention consists in a novel mode of locking up 
or securing to the typo cylinder a number of stereotype plates se that 
they can readily be shifted or wijusted on the surface of the ty po cylinder 
#0 as ty produce good register. The invention also comprises various 
details for improving the register and other working parts of printing 
twachinery, 


—— 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTs, 

(From our own Correspondent.) 

THE WORK DOING AT THE MILLS AND FORGES Short time upon every 
hand THE VARIATION IN PRICES; Quotations given Krrects 
OF EASIER PRICES UPON THE GIRDER TRADE—TRANSACTIONS IN 
PIG IRON: The prices in Birmungham on Thursday—Bust coau: 
Complaints reapecting it ; Why the prices are maintained ~ AvMI- 
RALTY DEMAND FOR HOOP IRON-—-MACHINE CASTING AND MILL 
WORK : The orders by engineere-A GOOD ORDER IN THE MARKET 
FOR RAILS-- HOLLOWS, DOOR-SPRINGS, OURRYCOMBS, BDGE TOOLS, 
LOCKS, IRON-BRASIERY, TIN PLATE WARKS, JAPAN GOODS CABLES, 
AND THE GOVERNMENT RESTRICTIONS—-STEAM AND STREAM MA. 
CHINERY APPLIED TO DYEING—THE GREAT ATTENTION GIVEN TO 
BOONOMY IN MANUFACTURES ~LIRMINGHAM ARTISANS AND THE 
VIENNA EXuibition — Tue IRONWORKERS COMPLAINING TO 
THEIR MASTERS, 

Tx ironworks remain on only short time everywhere in the district, 

Everyone who can keep back specifications is withholding them till 

after the quarterly meetings, which begin on July 0th in Wolver. 

hampton, There aro hopes expressed nearly upon every hand 
that prices may then be down, but such views ure understood not 
to have any reliable basis, The action by the first-class houses 








408. 





THE ENGINEER 
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does not encourage the expectation. Less conspicuous firms are, 
however, selling as ae as last week. Hence the users of 
plates, not of the best quality, are buying at prices varying from 
£15 10s. and £16 to £17 ; but £20 is still demanded by a few first- 
class houses. About East Worcestershire the quotations of leading 
firms still are £16 for common marked bars at the works ; hoops, 
£16 to £17 ; sheets (singles), £17 to £19; and nail rods, £14 to £16. 
At the same time throughout the same locality, as also in South 
Staffordshire proper, there are occurring sales at prices quoted 
oe week, and indicated by the rates tos given as applying to 
plates. 

Owing to the little more ease in plates, the makers of girders 
and tanks, and the like, are now taking a similar course to that 
pursued last week by the users of inferior sheets, who, it will be 
remembered, declared a drop of £2a ton in cut nails and heavy 
washers, and so forth. Tank and girder makers are now courting 
business by accepting prices which the firmness of ironmasters 
compelled them to reject. Hence £20 is to-day the price of plain 
ordinary girders quoted by some makers. 

Transactions in pig are few, notwithstanding that the time has 
come when the quarter’s purchasing should be resumed. Con- 
sumers are not satisfied with the less restricted terms that vendors 
from Lancashire and Yorkshire, and some of the makers of Staf- 
fordshire, are not indisposed to accept. They want a suitable 
reduction. This, however, the sellers are unprepared to 
concede, and stocks are accumulating in the hands of 
the majority of the makers. Yet out of the 160 blast 
furnaces in this district, only ninety-five are at work. There 
were a few sales of pig to-day (Thursday) in Birmingham, 
at prices in favour of buyers, for best Lancashire samples. 
Offers were also made to the producers of good pigs made in this 
district ; but there was too great a divergence between the prices 
which consumers were prepared to give and those at which makers 
would alone accept orders to permit of transactions of any signifi- 
cance. Consumers offered 5s. under the terms which regulated 
purchases a fortnight ago, but makers would not sell at less than a 
decline of half-a-crown, and these were prices which buyers would 
not agree to, 

The hoop makers of this district, who are in so great need of 
orders, hope to secure an Admiralty order now in the market for 
20 tons of butt hoops, 121 tons of stout plate hoops, and 20 tons 
of slight plate hoops. 

No great amount of business is being done in any of the depart- 
ments at the hollow-ware foundries. Prices, however, are gene- 
rally maintained. The japanned door-spring trade is steady, at 
quotations varying from 52} per cent. to 70 per cent. off list, 
according to quality, Curry combs are in very quiet request at 30 
per cent, off list price. 

As to edge tools, the demand for the cultivating and the cutting 
tools mostly required by our foreign customers, together with the 
trade in picks and shovels purchased by our great contractors, is 
only quiet all through this district. 

Iron braziers are doing but little at the best ; and there are such 
manufacturers of long standing who can keep on their worke only 
very short time. 

Tin-plate wares are not in brisk demand, The Americans are 
making most of their own goods, and, though they use our plates, 
yet their machinery and their ingenuity in adapting their products 
to the varying requirements of customers are enabling them to 
compete with us severely in markets that we have hitherto re- 
garded as our own, 

The japanners are busy. An excellent business is being done 
still in travelling trunks, but not much in toilet sets and baths. « 

There never was greater attention than now given to all and 
every means of economising fuel and materials in every branch of 
industry in this district. 

A sub-committee appointed by the Birmingham Chamber of 
Commerce have resolved to send artisan reporters to Vienna, to 
examine and describe the Exhibition so far as it bears upon the 
manufactures of Birmingham. 

The ironworkers are beginning to complain to their masters of 
the short time they are employed, but they are told that the best 
is being done for them that can be done; and they are reminded 
that high wages have had their influence, with dear coal, in bringing 
about the present stagnation. 

Great satisfaction was expressed at the close of "Change when 
it became known that the Staffordshire Mines Drainage Bill had 
been passed by the committee of the House of Commons, Whilst 
business was not stimulated still it was felt that so much coal 
having now become available to the market the effect will be to 
facilitate the return of more reasonable quotations for fuel and 
ironstone, and thus benefit all the industries of the district. 








THE CLEVELAND DISTRICT. 
(From our own Correspondent.) 
Tuk CLEVELAND Iron TRADE: Business quiet —THE FINISHED 

IRON TRADE— ARBITRATION AND THE CLEVELAND MINERS’ WAGES 

THE IRON SHIPBUILDING TRADE: Proposed reduction of wages 

—THE NEW WORKS IN CLEVELAND. 

THe iron trade of the North of England continues in a very un- 
satisfactory condition, There was a very good attendance on 
‘Change, at Middlesbrough on Tuesday, but, as usual of late, 
scarcely any business was done. The quotations for No, 3 ranged 
from 112s, Gd. to 115s. per ton. All the pig makers have contracts 
on band, and will be kept busy for some time. I have, however, 
heard of pig iron going into stock within the past few days. If 
this is continued, and the finished ironworks which are now idle 
on Teesside are not started soon, prices will certainly fall Owing 
to the heavy cost of raw material, there cannot be such a great 
reduction under any circumstances as many persons suppose. A 
few firms who are fortunately the owners of collieries, coke ovens, 
ironstone mines, blast furnaces, and finished ironworks, must be 
realising enormous profits, while others who have coal, coke, and 
pig iron to buy, are scarcely able to carry on their works. 

No change has taken place in the finished iron trade, and there 
are still a great many puddling furnaces in the North of England 
laid off. For rails there is a better inquiry, but the high prices 
check business. Buyers seem determined to delay orders as much 
as possible, in the hope that quotations will decline. It is gene- 
rally believed that, at no distant date, the cost of both labour and 
materials will be reduced. 

During the week considerable interest has been manifested in 
the arbitration of the Cleveland ironstone miners’ wages question. 
On Monday, Mr. Rupert Kettle, of Wolverhampton, who accepted 
the position of arbitrator, began his inquiry at Saltburn, The 
proceedings were private. Mr. David Dale, of Darlington, con- 
ducted the case of the masters, and Mr. Joseph Shepherd, miners’ 
secretary, conducted the case of the men. Several witnesses 
were examined, and the inquiry was adjourned until the following 
day. On resuming on Tuesday more witnesses were called, and 
a raass of documentary evidence was put in by the masters. The 
inquiry was concluded in the afternoon, and Mr. Kettle stated 
that if it were desired he would give his decision at once, but 
he preferred to reduce it to writing, so that both sides might 
clearly understand his reasons for coming to the conclusion which 
he had arrived at. Both mastersand men agreed with Mr. Kettle 
that it would be better to have his judgment in writing, I under- 
stand that within a fortnight Mr. Kettle will give his award, and 
I have reasons for believing that the miners, whom it will be 
recollected asked for an advance of 2d. per ton, will not get an 
advance, I hear that the whole of the p ings at the arbi- 
tration are to be published after the award is given. . Hike 

The iron shipbuilding trade on the Northern rivers remains in a 
depressed state. 

Owing to the Newcastle races this week most of the large works 
in the North of England are altogether idle. 

‘There is no alteration in the coal and coke trade. _ 

Rapid progress is being made with the new works in the Cleve- 
land district. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

AN EVIDENT DIMINUTION OF TRADING ACTIVITY—GENERAL 
REMARKS— PRICE OF COKE AND COAL—REDUCTION OF FOUNDERS’ 
PRICES—ENGINEERING AND FILE TRADES: A heavy consignment 
of filee—WAGES AGITATION BY THE ENGINEERS. 

THERE can be little or no doubt that the climax of activity in both 
the iron and steel trades was reached a short time back, and there 
would ap to have been since that time an almost imper- 
ceptible, but still a gradual, diminution of inquiries, and a con- 
sequent falling off of orders, There is no reason whatever for 
fearing a sudden crisis or collapse, the decline having so far been 
very gentle, with every appearance of continuing in the same 
mann 


er. 
It would omer that the one thing now needful is a reduction, 
and not a small one, in the prices of coaland coke. A prompt and 
heavy fall in this direction might very considerably relieve manu- 
facturers, and enable us to compete on better terms with con- 
tinental makers. Hereabouts, however, no reduction is probable, 
coke from Derbyshire being £2 delivered, and North Country 
(Durham) coke £2 2s. to £2 5s. at the ovens, besides carriage here. 

I hear of lower prices at one or two large concerns in this vicinity 
—firms who, being lucky enough to possess their own collieries, 
are enabled to hold the game more in their own hands. 

The engineering and file trades are still well employed. In the 
latter branch I am informed that a single consignment of over 
25 tons was sent off on foreign account a week or so back. In the 
engineering trade the employers have, they state in a circular, felt 
compelled to decline to accede to the request of the men for an 
additional 2s. per week and other concessions in the face of an 
evident decline in trade. I think the men will do wisely to 
abandon the agitation. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THE Iron TRADE: Warrants steadicr, and prices improved: 
Foreign demand checked : Trade in makers’ brands irregular : 
Consumers’ Stocks getting exhausted : Exports diminishing : 
Manufactured iron dull,--THE CoAL TRADE : Prices unchanged : 
Miners working quictly: Exports scarcely so heavy : The special 
rules’ question. 

THE warrant market has been a good deal steadier during the past 
week, and prices have been gradually rising until now they are 
about 4s, above the figure to which they fell eight days ago. On 
Friday the market was very steady, and business was done at 
from 107s. 6d. to 108s., closing buyers at the best. There was a 
firm opening on Monday at 109s. 6d. cash, but matters were some- 
what easier towards the close. On Tuesday the tone was quiet 
but steady, and transactions took place from 108s. 9d. to 109s. 104d., 
closing sellers at the latter. It is now admitted that the foreign 
demand has been much checked by the high rates that prevailed 
during the early months of the year. 

Although the prices of some of the makers’ brands have again a 
slightly upward tendency, there is nothing like regularity in the 
trade. Consumers have, however, so long held back from making 
purchases that their stocks are all but exhausted, and as the make 
of iron is comparatively small, the present figures may probably be 
maintained for some time longer. The quotations are as follows :— 
Gartsherrie, No. 1, 122s. 6d.; No, 3. 112s. 6d.; Coltness, No. 1, 
123s.; No. 3, 112s. 6d.; Summerlee, No. 1, 121s.; No. 3, 110s.; 
Carnbroe, No. 1, 117s.; No. 3, 111s.; Monkland, No. 1, 115s.; 
No. 3, 110s.; Langloan, No. 1, 120s.; No. 3, 112s. 6d.; Calder, 
No. 1, 121s.; No, 3, 112s, 6d.; Glengarnock, No. 1, 117s.; No. 3, 
112s,; Eglinton, No. 1, 112s. 6d.; No. 3, 
lington, No. 1, 112s.; No. 3, 110s.; Carron, No. 1, 
—* No. 1, 121s.; No. 3, 112s. 6d.; Kinneil, No. 1, 115s.; No. 3, 


The exports are still diminishing, and the decrease, as compared 


with last year, is very marked. The shipments of pig iron from 


Scotch ports during the week ending 2lst June amounted to | Coa, 


12,287 tons, being 840 less than the previous week, and 7617 below 
those of the corresponding week of 1872. The imports of 
Middlesbrough pigs at Grangemouth were 730 tons, being 75 more 
than in the previous week, and 360 more than in the corresponding 
week of last year. 

The manufactured iron trade remains inactive, and many of the 
malleable works are poorly employed. 

There is nothing new to report in connection with the coal trade. 
The miners have been working quietly in anticipation of the result 
of the late conference, and there is a good steady demand for coals 
at former rates. ‘These remarks apply almost equally to each of 
the mining districts. The export has scarcely been so heavy as a 
few weeks back, but considering the season of the year, the demand 
both home and foreign is very good. 

No notice has up to the time of writing been given by the mine- 
owners as to the course they are prepared to take with regard to 
the amendments proposed on the special rules by the miners at the 
conference held in Glasgow last week. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

FAILURE OF NEGOTIATIONS AT CYFARTHFA—STATE OF THE IRON 
TRADE: Character of business at leading works—LARGE IMPORTA- 
TIONS OF ORE—TIN WORKS AT GADLYS—ADVANCE OF WAGES TO 
THE COLLIERS OF MAESTEG, TONDU, AND OGMORE—CONDITION 
OF COAL TRADE—COAL AND COKE WORKING AT CARDIFF. 

Ir is now tolerably certain that Mr. Crawshay will not part with 
Cyfarthfa. This I hear from the best sources, and, considering the 
difficulty with which many of the limited liability companies have 
struggled onward of late, the decision must be gratifying to the 
inhabitants of Merthyr. Mr. Chadwick, who has floated several 
large ironworks successfully, is understood to have been the 
principal person in treaty for Cyfarthfa, and his non-success in 
this instance may reasonably be accepted as final. 

The iron trade remains in a satisfactory state, prices are 
firm, and an average amount of business is being done, though it 
must be admit there is not the flush of trade which was 
expected, yet quite sufficient to keep the mills in brisk condition, 
and also to ensure this state for some time to come. The Ebbw 
Vale Co. is shipping large quantities of rails to Genoa and 
Dantzic; Dowlais Co. to New York and Canada; Aberdare Co. 
to Carlscrona and Calmar; Getling and Co., of Newport, Mon., to 
Stockholm; the Siemens’ Co., Swansea, to Russia; and the 
Tredegar Co., toStonnington. During the week the Rhymney Co, 
has continued its consignments to Riga. Inote alsoa good sign inthe 
steady importation of ore from Carthagenaand Bilbao, notaltogether 
a speculation, but consigned to many of the leading firms. Mr, 
Davies, the late energetic manager of Gadlys works, has embarked 
with a partner in the purchase of Gadlys-Ucha tin-plate works, 
and no doubt it will prove a profitable speculation. Tin plate is 


be; ~e. to work up again. 

itr, Alexander Brogden, of Maesteg, has aguin won golden 
opinions from his colliers by conceding them an advance of 5 per 
cent. This will extend to the men of Ogmore, Tondu, and 


Maesteg. 

No fall in the price of eoal can be quoted, nor is it likely to take 
place. It was expected that a perceptible reduction would ocour 
in June, but as the summer days are passing away and no such 
indication is given, it may reasonably be inferred that — will 
seas thas the paste of Seana, Chasalizend empert:bove hems 

nt time the of Swansea, i e ave been 

e location of coal and coke brokers, while the great heart of the 
district has been left literally without one. The monopoly waged 
by shipbrokers in this respect has been long felt by coal owners 
and ironmasters, A new firm, just established, now hold out a 





medium of communication between coalowners and ironmasters 
and their customers. 

Consignments of tin-plates for New York and bars from Rotter- 
dam left Booker’s establishment this week from Cardiff port. 





NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

THE MANCHESTER IRON MARKET : Approach of Birmingham quarter 
day and anticipated reduction in prices—GENERAL POSITION OF 
THE IRON TRADE—THE HIGH PRICE OF COAL STILL MAINTAINED— 
Irregularity of supplies and general firm tone in trade, 

THE Manchester iron market is excessively dull, and at the usual 

weekly meeting on Tuesday, although there was, if anything, a 

slightly steadier tone induced by the upward movement in the 

Scotch market, the few inquiries afloat resulted in very little 

business. With Birmingham quarter-day so near at hand, when 

it is expected a reduction in manufactured iron will be made, 
machinists are naturally averse to giving out orders, and the un- 
settled state of trade is causing a general holding back on the part 
of consumers. Pig iron was a little firmer, and quotations for 

No. 3, delivered in this district, were not lower than 122s. to 123s. 

per ton, but a few outside lots might have been picked up for less. 
anufactured iron is very quiet, and, although prices are nominally 

unaltered, holders of good specifications can get contracts for for- 
ward delivery placed at a very low figure. 

The home demand for pig iron is not so brisk, and many of the 
rolling mills and forges are far from fullyemployed. The finished 
iron trade is also suffering from a scarcity of demand. The loco- 
motive builders, however, have a large amount of work on hand, 
and there is great activity amongst the makers of all kinds of 
railway material for which there is a good North American demand. 

The demand for iron continues good, and the best qualities are 
very firm in price, 

Prices continue to be firmly maintained in the coal trade, and so 
far as steam coal is concerned there seems to be very little pros- 
pect of a reduction this year. 

In the Manchester district, although the house coal trade is 
quiet, there is a very fair demand for all other descriptions of fuel, 
vd engine coal and slack suitable for brickmaking are difficult to 
obtain. 

In the Wigan district there is still a fair demand on shipping 
account ; the export demand from the Continent and Ireland is 
considerable, and so long as this lasts prices will not be materially 
altered. 

In other districts there is a similarly firm tone and there is no 
apparent movement in a downward direction. 
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AN improvement has been effected by Mr. Weston in his well- 
known rope pulley by the addition of a very simple brake bar, 
which will ennble the load to be held at any point. The invention 
hasbeen exhibited at Aston Park and is favourably spoken of. 






































ev 


YY'Y 











"3 
5 YH) 
§ F2af//’ 

s 


| 








]] & 
lf / 


‘© fe Yj 

WY 
i YM Tf I; | Y 
My Me | 


g 


‘9/1 Uo Wy) 


"ih 
wW 


ot 


/ 


YY 


; Gasset 


: Mh 


YM 

















— 





ass Projected 


Gu 





IL 








"a ans 
KSI 





IL 



































f Jeo I 













































































“at (LY . 
7 
Pe tua a > \ 
: » s\e ie 
| A\e 
- | 
/ Ere eVeevaes nnnkeloos ereeetrugur Ceneees F © Ho OO HHORKE 
SHR OM ORO RRR EM MOR mmm AR EAS SRR MO bo A nM BH AMMO  g 
Z | . eee | Pacers deer cerereer ee: Py ree | bt cae: 
dp toh si dnd a anu lub gas THELG, 

' peagecegeal SVU SGU MEE Gta es ea ui idaediil iil | 
sidgsiiiis? a3 peepdiyaissaaas a isa: P'PZhgbSshd eS gs2agy P3) 4 
ahd PER br HD I G1] 
~SGVYVENHIST CHS YEGNGSSRRKIMRKRSSSR FRSSRHRES Sg sesede § 

L + | Sn) | < | Te © i ~ | ~ @ 

atl 


Wii) 


Uf, 
YY 
if, “i 
/ YV 4 '1//7) 
- WW 


eee 
PEOPLES 
a 


cl 
z 
~ 
a 
« 
< 
Q 


c. 


————— ie 
5 


| Te 
f / 





j VLD 


% 


© a 


z 
0 
z 
1”) 
i) 


. 

Oy. 
ui 
OX 


IMPERIA 
, oct 


GARDENS. - 
> 
ve 


WH ///) 
Yf 


yj Y / 
YY W/f 
/ i, 
/ Wy iff f 
TMM 
/ 


/}) iff // 


Yi) Wi /; 

































































































































































ULL CI BAHNHOF 
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